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1. Introduction

Haley and Aldrich, Inc. (Haley & Aldrich) was retained by Associated Electric Cooperative, Inc. (AECI) to
prepare this Site Specific Alternate to Initiate Closure Report related to a closure deadline extension for
the coal combustion residual (CCR) management unit identified as Pond 003 at the New Madrid Power
Plant (NMPP), located near Marston, Missouri. Pond 003 triggered closure in October 2018 based on
the results of location restriction demonstration for groundwater separation under the U. S.
Environmental Protection Agency’s (USEPA) rule entitled Hazardous and Solid Waste Management
System; Disposal of Coal Combustion Residuals from Electric Utilities. 80 Fed. Reg. 21302 (effective 19
October 2015) and subsequent regulatory revisions (CCR Rule).

AECI has actively been pursuing alternative disposal capacity for CCR generation and non-CCR
wastestreams at the NMPP, but is requiring extended use of Pond 003 until 31 May 2023, when
alternative capacity can be brought online. The USEPA recently issued a revised CCR Rule rulemaking
entitled Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals from
Electric Utilities; A Holistic Approach to Closure Part A: Deadline to Initiate Closure (effective 28
September 2020) providing AECI the opportunity to continue use of the CCR unit while alternative
capacity is obtained. This Report documents the efforts AECI has made and continues to make to obtain
alternative capacity including the schedule of activities to date and those planned moving forward.

11 REGULATORY REQUIREMENTS

The USEPA has published this referenced rulemaking to revise portions of the federal CCR regulations in
Title 40 of the Code of Federal Regulations (CFR) Part 257 so that they accurately reflect the regulations
as they now stand in light of the decision by the D.C. Circuit Court (D.C. Circuit) of Appeals in the case of
Utility Solid Waste Activities Group, et al. v. EPA, 901 F.3d 414 (D.C. Circuit. 2018) (USWAG decision), on
21 August 2018. The D.C. Circuit vacated the provisions that permitted unlined impoundments to
continue receiving CCR unless they leak (see 40 CFR §257.101(a)). In addition, this rulemaking addresses
the 31 October 2020 deadline in §257.101(a) and (b)(1)(i), by which CCR surface impoundments must
cease receipt of waste. These regulatory provisions were remanded back to EPA by the D.C. Circuit
Court of Appeals for further reconsideration in light of the USWAG decision. See Waterkeeper Alliance
Inc, et al. v. EPA No. 18-1289.

Specifically, as relates to this Report, USEPA is requiring a new deadline of 11 April 2021 to replace the
current deadline of 31 October 2020 for CCR units to cease receipt of waste and initiate closure because
the unit either (1) is an unlined or formerly “clay-lined” CCR surface impoundment (§257.101(a)) or (2)
did not demonstrate compliance with the groundwater separation location restriction (§257.101(b)(1)).
USEPA also revised the alternate closure provisions, §257.103(a), (b), (e), and (f). These revisions allow
facilities to receive the necessary additional time to develop alternate capacity to manage plant
wastestreams (both CCR and non-CCR), to cease receipt of waste, and initiate closure of a CCR surface
impoundment.

1.2 BACKGROUND
AECI owns and operates the CCR surface impoundment known as Pond 003 which consists of two

internal cells that manage (i.e., wet handle) site CCRs and CCR sluice water (primarily boiler slag and
light fly ash) and non-CCR solids and process waters (e.g., coal pile runoff, plant process water, utility
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waste landfill [UWL] Sedimentation Ponds discharge) with discharge through the permitted National
Pollutant Discharge Elimination System (NPDES) Outfall #003 located at the outlet structure of Pond
003.

Pond 003 has been triggered for closure based on the CCR Rule groundwater separation location
restriction (40 CFR §257.60) requirements. Consequently, and consistent with the closure requirements
listed in 40 CFR §257.102, AECI is required to cease placing CCR and non-CCR wastestreams into Pond
003 no later than 11 April 2020 and begin closure of the impoundment unless an alternative deadline of
31 May 2023 is approved.

13 CURRENT IMPOUNDMENT OPERATION

Currently, CCR (primarily boiler slag) and non-CCR flows are sluiced to the eastern portion of Pond 003.
Light fly ash, coal pile runoff, and other non-CCR flows are sluiced to the western portion of Pond 003.
Non-CCR flows consist of site stormwater runoff, coal handling equipment washdown, various wash
waters, pumped water from the UWL Sedimentation Ponds, and miscellaneous low volume wastewater
flows. CCRs are settled within Pond 003, removed by AECI operational staff and beneficially used,
relocated within the impoundment footprint, or hauled and placed in the existing on-site Utility Waste
Landfill. Flows from the permitted Pond 003 discharge enters a conveyance channel where it discharges
east to the Mississippi River.
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2. Development of Alternative Capacity

AECI cannot immediately cease the placement of CCR and non-CCR wastestreams into Pond 003 without
causing potentially significant disruptions to plant operations and overall electric grid reliability and thus
the provision of electricity to their customers, as they currently lack additional capacity to manage these
CCRs and non-CCR wastestreams elsewhere. This Report provides the demonstration requested by
USEPA under 40 CFR §257.103(f) to explain the reasons that CCR and non-CCR wastestreams cannot at
this time be managed through alternative capacity through a technically feasible scenario by 11 April
2021, the actions being taken on an ongoing basis to pursue alternative capacity, and the justification of
an operational deadline extension for these CCR unit. The following sections directly address the
regulatory requirements of 40 CFR §257.103(f) and are formatted in a manner to allow USEPA to
complete the Agency’s review process of this required submittal conveniently and efficiently.

2.1 DEVELOPMENT OF ALTERNATIVE CAPACITY IS TECHNICALLY INFEASIBLE®

40 CFR §257.103(f)(1) Development of Alternative Capacity is Technically Infeasible.
Notwithstanding the provisions of §257.101(a) and (b)(1), a CCR surface impoundment may
continue to receive the waste specified in paragraph (f)(1)(ii)(A) or (B) of this section, provided
the owner or operator demonstrates the wastestream(s) must continue to be managed in that
CCR surface impoundment because it was technically infeasible to complete the measures
necessary to obtain alternative disposal capacity on or off-site of the facility by April 11, 2021.

40 CFR §257.103(f)(1)(i) No alternative disposal capacity is available on or off-site. An increase
in costs or the inconvenience of existing capacity is not sufficient to support qualification
under this section;

40 CFR §257.103(f)(1)(ii)(A) For units closing pursuant to §257.101(a) and (b)(1), CCR and non-
CCR wastestreams must continue to be managed in that CCR surface impoundment because it
was technically infeasible to complete the measures necessary to obtain alternative disposal
capacity either on or off-site of the facility by April 11, 2021.

40 CFR §257.103(f)(1)(iii) The facility is in compliance with all of the requirements of this
subpart.

As mentioned previously, Pond 003 is required to close pursuant to §257.101(b)(1). AECI maintains
compliance with all other requirements of the 40 CFR §257 subpart including the maintained CCR
compliance website located at https://www.aeci.org/clean/ccr. There is no technically feasible on or
off-site alternative disposal capacity currently available at the NMPP to manage the CCR and non-CCR
flows that are discharged into Pond 003. There is currently no dry method of handling available for the
boiler slag or other minor CCRs sluiced to the impoundment, and no other compliant CCR surface
impoundment exists on-site that would provide an alternative wet handling option. Furthermore, the
USEPA clearly states in the CCR Rule that “while it is possible to transport dry ash off-site to alternate
disposal facility that simply is not feasible for wet-generated CCR.” Therefore, AECI has no current

! Technically Infeasible means “not possible to do in a way that would likely be successful” as defined in the 40 CFR
257 Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals from Electric Utilities;
A Holistic Approach to Closure Part A: Deadline to Initiate Closure.
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alternative wet handling alternatives available for boiler slag or other CCRs directed to Pond 003 or their
associated sluice water prior to 11 April 2021. To state clearly in this submittal, AECI has in good faith
been developing plans and has already begun the process of pursuing alternative capacity for Pond 003
including alternative handling of CCRs that are currently conveyed to the subject CCR impoundment.

For other non-CCR wastestreams (e.g., coal pile runoff, boiler wash water, plant surface water,
stormwater runoff, and other low volume waste sources), Pond 003 provides settling treatment and
discharge of these waters through existing NPDES Outfall #003. A portion of stormwater runoff at the
NMPP power block already discharges through an alternate NPDES permitted outfall. The northern
portion of the plant, including coal yard and adjacent areas, are currently pumped to Pond 003. The
Sedimentation Ponds at the Utility Waste Landfill are sufficiently sized volumetrically for stormwater
management, but are only permitted to discharge through NPDES Outfall #003 via Pond 003. No
alternative discharge locations are permitted for these flows and no sufficient treatment or volumetric
capacity exists on-site to currently manage these flows with the current plant water management
configuration. Therefore, no alternative capacity currently exists to manage the non-CCR wastestreams
that Pond 003 currently manages prior to 11 April 2021. Similar to the CCR wastestreams currently
flowing to Pond 003, AECI has in good faith been developing plans and has already begun the process of
pursuing alternative capacity for Pond 003 non-CCR wastestreams.

Efforts include significant planning, engineering evaluations, and pre-emptive implementation steps
necessary to provide alternative capacity for these referenced CCR and non-CCR wastestreams to allow
for initiating closure of the CCR surface impoundment. The planned alternative capacity projects will
provide the capacity needed in an implementable timeframe which falls within the USEPA identified
reasonable timeframes for similar projects involving multiple technologies of between 36 and 55
months including cessation of some individual wastestreams well in advance of the reasonable
timeframes. If required to immediately cease placement of CCR and non-CCR wastes into the surface
impoundments, AECI would have to cease power production and there would be significant risks to
grid reliability associated with the shut-down, as well as other notable adverse consequences that
would arise if customers were left without power for an extended period of time. The schedule
provided in Appendix A of this submittal (i.e., for the conversion to alternative disposal capacity for
Pond 003 for wet CCRs and non-CCR flows) is reasonable and defensible, and allows for the
streamlined management of power grid reliability and power provision to AECI’s rural constituency.

2.2 ALTERNATIVE CLOSURE EXTENSION WORKPLAN
2.2.1 Written Narrative

40 CFR §257.103(f)(1)(iv)(A) To demonstrate that the criteria in paragraphs (f)(1)(i) and (ii) of
this section have been met the owner or operator must submit a workplan that contains all of
the following elements:

40 CFR §257.103(f)(1)(iv)(A)(1) A written narrative discussing the options considered both on
and off-site to obtain alternative capacity for each CCR and/or non-CCR wastestreams, the
technical infeasibility of obtaining alternative capacity prior to April 11, 2021, and the option
selected and justification for the alternative capacity selected. The narrative must also include
all of the following:
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(i) An in-depth analysis of the site and any site-specific conditions that led to the
decision to select the alternative capacity being developed;

(ii) An analysis of the adverse impact to plant operations if the CCR surface
impoundment in question were to no longer be available for use; and

(iii) A detailed explanation and justification for the amount of time being
requested and how it is the fastest technically feasible time to complete the
development of the alternative capacity;

Due to the significant quantity of process water sources currently flowing into Pond 003 (some being
sourced within the power block and others from areas outside the power block), AECI — through the use
of internal feasibility studies — has considered multiple technologies to develop alternative capacity for
both the CCR and non-CCR wastestreams. For CCR wastestreams, AECI evaluated conversion to dry
handling consisting of a remote drag chain conveyor system, an under-boiler drag chain conveyor
system, a wastewater treatment facility consisting of a concrete dewatering tank, and a reconfiguration
of an existing unlined CCR surface impoundment. Alternatives analyses were completed for these
technologies and based on existing plant operations, limited land availability near the generating units,
and outage schedule, AECI has selected conversion to dry handling consisting of an under-boiler drag
chain conveyor system as the alternative capacity for boiler slag. For example, AECI evaluated remote
drag chain conveyor systems, but due to limited availability of suitable space on-site to locate this
system, significant concerns for distance to available space, and associated ability to adequately make
the system close looped, AECI determined this option was not as viable as the under-boiler drag chain
system. For light fly ash, AECI has selected conversion to dry handling consisting of a silo to allow for
potential beneficial use of dry CCRs and/or hauling of CCRs to the on-site CCR UWL.

Similarly, AECI completed an alternatives analysis of non-CCR surface impoundment options to manage
coal pile runoff and other low-volume wastewater flows. Based on the evaluations, AECI determined
that construction of a new non-CCR wastewater basin and reconfiguration of an existing unlined CCR
surface impoundment (i.e., Pond 004) can be used to adequately manage these flows. The new non-
CCR wastewater basin requires supplemental geotechnical investigations and analyses, reconfiguration
design of existing non-CCR wastewater conveyance systems (i.e., coal pile runoff ditches, pond, and
pump stations), and earthwork construction including berm construction, installation of a liner system,
construction of access roads and ramps, and installation and plumbing configurations for pump stations
and associated piping. The Pond 004 reconfiguration require CCR removal and unit closure prior to the
completion of the proposed earthworks including berm-raising construction, stormwater management
features installation and NPDES permit alterations. Additional site-specific conditions were previously
discussed in Section 2.1.

For the UWL Sedimentation Ponds, AECI is evaluating the discharge of flows to a nearby receiving
stream through a new NPDES outfall, or a revised discharge to another existing NPDES outfall location.
Anti-degradation evaluations, potential chemical treatment, and other technologies are being evaluated
to allow for the redirection of these source flows to an alternate location other than Pond 003.

To accomplish these overall system developments and/or reconfigurations, the multiple technology
system requires significant evaluations of water mass balance, solids loading, geotechnical investigations
and analyses, water chemistry analyses, surface water sampling and analysis, and overall system
operation impacts. For the different technologies being considered, the phases to complete the
conversion include a planning, design and engineering phase, procurement and contractor bid phase,
fabrication, and delivery of new equipment phase, and lastly, a construction and start-up phase. The

5 HAEBRicH



timeframes for each of these phases are dependent on the site-specific circumstances and the
integration of individual technologies into the master reconfiguration schedule. AECI has made notable
efforts and progress associated with the planning and engineering evaluation in the pursuit of a variety
of potential alternative technologies using a systematic process that allows for some steps to be
completed in parallel while also managing the iterative nature of multiple component design.

AECI understands the need to develop alternative capacity in the fastest reasonable time possible. If
required to immediately cease placement of CCR and non-CCR wastes into the surface impoundments,
AECI would have to cease power production and there would be significant risks to grid reliability
associated with the shut-down, as well as other notable adverse consequences that would arise if
customers were left without power for an extended period of time. The plant relies on the existing CCR
impoundments to manage not only generated CCR but also the multiple non-CCR wastestreams
previously discussed. Based on discussions with state regulators, no alternative NPDES discharge
outfalls would be able to manage the current flows without significant development of alternate
impoundments or systems and the entire NPDES permitting process associated with those. Those
alternates would not be available in a shorter period of time. In addition, AECI has experienced a
slowdown and delay in the availability in construction supplies, materials, and labor force associated
with the on-going COVID-19 coronavirus impacts.

AECI selected these technologies as a means of developing alternative capacity in the shortest period of
time associated with the use of existing infrastructure (e.g. internal pump systems and sluice piping,
existing embankments, and channels/conduits) and more available systems. AECI is implementing
multiple technologies that will reduce the discharge of various wastestreams to Pond 003 between this
report submittal and the requested extension date. AECI is actively constructing the alternate light fly
ash system from both units which will remove both the solids and associated water from continuing to
discharge into Pond 003 in late 2020. Non-CCR wastestreams related to coal pile runoff and UWL
sedimentation basin water will be removed from the Pond 003 discharge in 2021. One generation unit
will be converted to dry handling in 2021 as well. These projects will reduce the overall volume of flow
to Pond 003 as well as the solids loading being discharged to the CCR unit. AECI is actively constructing
the multiple technologies but will need additional time beyond the April 11, 2021 date to allow for
adequate start-up of the overall system configuration, as well as individual components to ensure
adequate operational integrity. To allow for full installation of the multiple technologies and additional
start-up time, AECI is requesting an approval of closure extension for Pond 003 until 31 May 2023 which
is reasonable and technically feasible to install and operate a fully functional multi-technology system at
this site.

2.2.2 Detailed Schedule
40 CFR §257.103(f)(1)(iv)(A)(2) A detailed schedule of the fastest technically feasible time to

complete the measures necessary for alternative capacity to be available including a visual
timeline representation. The visual timeline must clearly show all of the following:

(i) How each phase and the steps within that phase interact with or are
dependent on each other and the other phases;
(ii) All of the steps and phases that can be completed concurrently;

(iii) The total time needed to obtain the alternative capacity and how long each
phase and step within each phase will take: and
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(iv) At a minimum, the following phases: engineering and design, contractor
selection, equipment fabrication and delivery, construction, and start up and
implementation.;

A project schedule depicting the necessary and reasonable sequence and timing of the steps required to
obtain the alternate capacity is provided as Appendix A and discussed in the narrative description that
follows in this section. Steps are shown that are being completed in parallel to expedite the overall
timeframe for completion.

2.2.3 Narrative Discussion of Schedule

40 CFR §257.103(f)(1)(iv)(A)(3) A narrative discussion of the schedule and visual timeline
representation, which must discuss all of the following:

(i) Why the length of time for each phase and step is needed and a discussion of
the tasks that occur during each step;

(ii) Why each phase and step shown on the chart must happen in the order it is
occurring;

(iii) The tasks that occur during each of the steps within the phase: and
(iv) Anticipated worker schedules; and

2.2.3.1 Conversion to Dry Handling

To address the cessation of using Pond 003 as required by the federal CCR Rule, conversion to dry
handling for managing boiler slag from both generating units will be constructed at the NMPP. The
critical tasks necessary to implement this project, along with an estimated and approximate timeframe
for completing those tasks, is provided below.

Planning /Alternatives Analysis

An alternatives analysis was completed that evaluated multiple technologies for boiler slag handling.
The planning and evaluation phase took approximately nine (9) months including water mass balance
assessments, surface water sampling and analysis, surveying, and preliminary layout work.

Engineering Design and Data Collection

The engineering and design phase will take approximately twenty-eight (28) months to complete (some
of this design is complete for Unit 1, but supplemental design will still be completed as relates to the
Unit 2 conversion) and includes engineering and design of the equipment, survey, geotechnical and
water chemistry data collection and analysis, structural design, geotechnical design, slag handling pad
design, process equipment improvements in the plant/piping, site grading plans, stormwater
management controls, and access to the staging area. To further explain, AECI began evaluations of dry
conversion design and determined that during the course of the design process, the light ash alternative
capacity project needed to be completed separate from the boiler slag dry conversion project to address
chemical treatment and safety concerns. The design split then required a re-evaluation of upfront data
collection including supplemental field investigation work for each project. The design also required re-
evaluation of existing infrastructure and how it would be altered to accommodate the proposed two dry
conversion projects. This iterative process has allowed AECI to then work in parallel on the boiler slag
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and light ash dry conversion projects, and has allowed for the light ash conversion project to be on path
to be installed by the end of 2020.

USACE Permitting/Air Permitting/NPDES Permit Modification

AECI pursued and obtained U.S. Army Corps of Engineers (USACE) permits to allow for the construction
of the ash handling and conveyor system and the slag staging area. In addition, AECI needed to obtain
modifications to air permits and NPDES permits. For Missouri Department of Natural Resources (MDNR)
permitting, the design was required to be at a level of substantial completion that the design engineer
was able to provide sealed documents to MDNR, forcing these actions to move in series. These permits
took approximately to six (6) months to complete.

Bidding and Contractor Selection

Consistent with AECI internal mandates and in the pursuit of the most cost-competitive pricing?, AECI
obtained multiple competitive bids for the design, site/civil construction, concrete work, conveyor
systems, and boiler generation equipment. Once the engineering and design phase is complete for Unit
2, a contractor bidding package and procurement documents will be developed, and the completed bid
package will be issued by AECI for bid. Following bid issuance and prior to contractor selection,
substantial time will be needed for activities including, but not limited to, pre-bid meetings, contractor
document review, clarifications, bid submittals, and contractor interviews. To add to the complexity,
multiple contracts were let for different types of work (e.g. conveyor system contractor, site
development contractor, etc.). This phase will require approximately six (6) months to complete.

Procurement

AECI’s procurement process includes contractor selection justification and submittals to the internal
management, followed by the AECI Board of Directors’ packaged submittals. Board of Director meetings
occur, in general, on a monthly basis. Assuming confirmation of the selected bidder, a purchase order
will then be issued. This phase of the project timeline is estimated to require approximately three (3)
months to complete.

Construction Activities

The approximate time to complete construction for the different components is approximately eight (8)
months for the conveyor foundations, thirteen (13) months for the Unit 1 drag chain conveyor system,
and nine (9) months for the Unit 2 drag chain conveyor system. For construction of the light fly ash
components including mechanical equipment and silos, the construction timing is approximately
eighteen (18) months. These timeframes — several which can overlap and occur simultaneously —
include the site excavation, foundation construction, concrete forming, pouring, and finishing, utilities
and mechanical controls, mass grading, access roads, and piping.

2 AECl is a rural cooperative which is a member-owned, member-governed entity that finds its strength in its
mission to provide an economical, reliable power supply and support services to members. AECI has the
responsibility to produce clean, affordable, and reliable electricity that as a core value and principle pursues the
lowest cost energy production for their rural electrical users. More than 48 percent of those rural customers have
annual incomes less than $75,000 and 60% of surveyed members are age 55 or older. See also section entitled
“Reliability and Outage Timing” in this document for additional information on AECI’s maintenance needs and
overall outage programs of the multiple generating facilities in AECI’s fleet.
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Weather is another significant factor that impacts timing considerations for this project. Of primary
impact is wet weather in late summer and fall months that will reduce productivity and require more
substantial unwatering efforts. Seasonal changes can be planned for, though severe or off-season
weather events cannot be controlled and can substantially affect project timing. Construction work that
involves ground excavation, soil compaction, or filling or pouring concrete will be limited or impractical
to perform during winter months (i.e., between late November and April).

Furthermore, following USACE permitting, the USACE has restricted investigation and construction
activities adjacent to the Mississippi River levee system during periods when the river flood stage has
been eclipsed (at a gage height of 34 feet). In 2019, the river first exceeded the flood stage elevation in
early January and did not recede below flood stage until mid-July. This natural phenomenon limits the
timeframes when related alternative capacity activities can be completed.

Reliability and Outage Timing

To manage the maintenance needs of the multiple generating facilities, AECI continually develops the
schedule for maintenance outages for both units at the New Madrid Power Plant in conjunction with the
overall outage program across the generation fleet. A long-range outage plan, consisting of outages for
all five (5) coal combustion generator assets at two separate locations, determines the maintenance
activities years in advance. The types of maintenance activities range from normal short-term cleaning
activities to periodic longer-duration component overhauls. Scheduling when these outages can take
place is dependent on the ability to properly provide load to member owners and grid
reliability/stability, which are essential. For that reason, AECI limits the outage sequencing so that major
generation assets are not offline together for a significant length of time. Another step that is taken to
ensure load capacity to member owners and maintain grid reliability is to conduct outage activities in
the fall and spring, avoiding the high demand periods of the summer and winter.

The dry boiler slag handling conversion at the NMPP will require approximately three (3) months of
outage for each unit. Due to the outage schedule developed for the multiple generating assets of AECI,
the only available time to conduct the dry handling conversions without endangering reliability of the
grid is Spring of 2021 for the New Madrid Unit 1 generation asset and Spring of 2023 for the New
Madrid Unit 2 generation asset. These scheduled outages are of sufficient length to install the dry slag
handling equipment and will not negatively impact the reliability of generation.

Adding separate outages for the installation of the dry slag handling equipment would require those
outages to be in peak generation periods and have a severe, negative impact to grid reliability and
significantly impact AECI’s ability to provide electricity to member owners.

Startup and Operational Transition

Startup will include use of the new piping and optimization of the boiler operation, conveyor system
operation, boiler slag removal operations, and return flows back to the plant. This process may take up
to seven (7) months to complete per generating unit. Also, AECI will need to implement any additional
Effluent Limitation Guidelines regulations to meet allowable blowdown quantities and water chemistry,
along with other plant activities such as boiler washes. Since EPA just issued the 2020 Reconsideration
Rule on 31 August 2020, AECI is evaluating any associated impacts from that rulemaking as relates the
CCR management and associated wastestreams. AECI anticipates that there may be potential impacts
requiring alteration or redesign to certain components or system operations.
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In addition, AECI maintains active beneficial use contracts with third-party vendors that allows for the
off-site beneficial use of CCR materials instead of placement in the on-site utility waste landfill. The dry
conversion project will involve constructing infrastructure that allows for the continued beneficial use
practice. Once the system is operational, AECI will need to coordinate with the beneficial use
contractors to determine access to new facilities, processing of materials, and subsequent conveyance
off-site.

2.2.3.2 New Non-CCR Wastewater Basin and Reconfiguration of Existing CCR Surface Impoundment

AECI evaluated operational improvement options to cease the discharge of non-CCR flows (in particular,
coal pile runoff and related low volume waste sources) into Pond 003 and still comply with the plant’s
NPDES permit and CCR Rule requirements. The range of options considered include upstream source
improvements/ reductions (e.g., coal pile runoff) and midstream management controls (e.g., new non-
CCR wastewater basin, reconfigured existing surface impoundment) to manage total suspended solids
(TSS) loading and discharge routes in support of the objective to provide AECI with various options to
consider as part of their overall long-term planning effort.

Planning / Alternatives Analysis

An alternatives analysis was completed that identified and developed supporting documentation for
various upstream options (i.e., coal yard improvements), and a new non-CCR wastewater basin and
Pond 004 reconfiguration with the potential for new or altered outfall locations for consideration of
near-term and long-term non-CCR management flows that currently discharge through Pond 003.
Upstream options are focused on areas and/or sources of discharge (e.g., coal pile) that contribute flow
into the current coal pile runoff pond and Pond 003. Evaluations of operational impacts to coal yard
management, pump station operations, and solids management were also considered. The planning
and evaluation phase took approximately nine (9) months including water mass balance, surface water
sampling and analysis, survey, and preliminary layout work.

Engineering Design and Data Collection

The engineering and design phase took approximately eleven (11) months to complete. The engineering
phase includes engineering and design of the basins, geotechnical/ geologic/ hydrogeologic
investigations including laboratory testing, soil borrow source evaluation, impoundment liner systems,
stormwater runoff modeling, process water runoff, access to settling basin for sediment removal,
material loading pad, channel linings, and conduit/piping. Supplemental flocculant/ coagulant injection
is also still being evaluated based on the actual performance of the basins. The new non-CCR
wastewater basin design and reconfiguration of existing Pond 004 is critical to determine that there is
proper residence time and the construction materials selected are compatible with the water chemistry
of the non-CCR wastestreams. The residence time is the necessary time for any reactions or settling to
be completed before the wastewater is discharged.

NPDES Permit Modification
The primary planned discharge of flows currently being discharged to Pond 003 will be the existing
Outfall #004 at current Pond 004. The existing NPDES permit requires compliance with pH, TSS, and oil

and grease concentrations from Outfall #004 (located at the outlet structure of Pond 004). The primary
loading of non-CCR TSS concentrations is related to coal pile runoff (i.e., coal fines that are conveyed in
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the sediment-laden water). To meet the TSS discharge requirements, reductions in TSS loading at the
coal pile, considerations for alternate discharge locations, and options for reconfigured basins were
evaluated to support NPDES permitting modifications. AECI is also identifying a preferred location of
discharge from the UWL Sedimentation Ponds. AECI is actively working with MDNR to complete
modification to the existing NPDES permit to allow for discharge from the reconfigured non-CCR surface
basin (i.e., Pond 004). This process is ongoing and will be finalized upon completion of the construction
of the basins.

NPDES Construction Permit

AECI was also required to obtain a NPDES related construction permit from MDNR to allow for
construction of the new basin and allow for operation and discharge from the reconfigured
impoundments. MDNR determined the proposed work was a major modification to the site, and
therefore required a submittal, review, and response period to allow for construction activities to
commence. For MDNR permitting, the design must be at a level of substantial completion that the
design engineer is able to provide sealed documents to MDNR, forcing these actions to move in series
and delaying the ability to complete on a parallel path. This delayed construction start by approximately
two (2) months.

Bidding and Contractor Selection

Once the engineering and design phase was completed, the design drawings and contract documents
are released for competitive bid. Following bid issuance and prior to contractor selection, substantial
time will be needed for activities including, but not limited to, pre-bid meetings, contractor document
review, clarifications, bid submittals, and contractor interviews. The bidding and contractor selection
process required approximately three (3) months to complete.

Procurement

As stated previously, AECI’s procurement process includes contractor selection justification and
submittals to the internal management, followed by the AECI Board of Directors’ packaged submittals.
Board of Director meetings occur, in general, on a monthly basis. Following confirmation of the selected
bidder, a purchase order was issued. This phase took approximately three (3) months to complete.
Separate procurement of a pump station for the new non-ccr wastewater basin took approximately
three (3) months to complete, and fabrication of the equipment will take up to six (6) months to
complete.

Construction Activities

The approximate time to complete construction for the non-CCR wastewater basin (i.e., Secondary
Settling Basin) and the closure and reconfiguration of Pond 004 is estimated to take approximately
sixteen (16) months. This timeframe includes the unwatering of the impoundment, CCR removal and
closure, soil borrow import, subgrade development, liner installations, protective cover installations,
access layer (concrete/aggregate) installation, berm construction, access roads, channel lining, and
conduits/piping.

As stated previously, weather and Mississippi River flood stages are two significant factors that impact
timing considerations for this project. Of primary impact are wet weather in late summer and fall
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months that will reduce productivity and require more substantial unwatering efforts. Seasonal changes
can be planned for, though severe or off-season weather events cannot be controlled and can
substantially affect project timing. Construction work that involves ground excavation, soil compaction,
or filling or pouring concrete will be limited or impractical to be performed during winter months (i.e.,
between late November and April). AECI is also limited in construction timing due to USACE restrictions
associated with the flood stages along the Mississippi River levee system. In recent years, this has
delayed start of projects until mid-July, losing out on prime construction season in late spring and early
summer months, potentially causing substantial delays and a shorter overall construction season prior
to the onset of the wetter fall and winter months.

Alterations to the UWL Sedimentation Ponds discharge will be based upon a potential need to construct
a pump station and additional forcemain to a new permitted Outfall. This is anticipated to be completed
in approximately fifteen (15) months after a decision is made. MDNR solid waste permitting associated
with alterations to existing facilities will also be required.

2.2.3.3 Anticipated Worker Schedules

During construction of the dry handling systems, the anticipated worker schedules consists of 5 to 6
days per week, working approximately 40 to 50 hour per day. During construction of the new basin and
impoundment reconfiguration, the anticipated worker schedules consists of five (5) days per week,
working approximately ten (10) hours per day. If weather days are encountered, a weekend day may be
worked to attempt to make up for lost construction days.

2.2.4 Narrative Discussion of Progress

40 CFR §257.103(f)(1)(iv)(A)(4) A narrative discussion of the progress the owner or operator
has made to obtain alternative capacity for the CCR and/or non-CCR wastestreams. The
narrative must discuss all the steps taken, starting from when the owner or operator initiated
the design phase up to the steps occurring when the demonstration is compiled. It must
discuss where the facility currently is on the timeline and the efforts that are currently being
undertaken to develop alternative capacity.

AECI began the planning process to identify and evaluate alternatives for capacity upon the
determination that location restriction demonstrations were not successful for Pond 003. Since that
time, feasibility studies of alternatives for CCR and non-CCR flows have been evaluated and water mass
balance evaluations, surface water sampling and analyses, geotechnical investigations, and overall
system planning activities have been completed. AECI is also actively pursuing modifications to the
NPDES operating permit to allow for discharge from the new and reconfigured facilities. As referenced
previously, EPA issued the 2020 Reconsideration Rule on 31 August 2020. AECI continues to evaluate
any associated impacts from that rulemaking as relates the CCR management and associated
wastestreams. AECI anticipates that there may be potential impacts requiring alteration or redesign to
certain components or system operations, in particular to manage boiler washes and associated
operating plan.

AECI has commenced construction of infrastructure for new conveyor belts and storage areas. AECI
completed the construction of the slag loadout area for the dry conversion project. Investigation
drilling, and the installation of foundations and associated piles for the conveyor system have been
installed. AECI has procured the equipment for the 2021 and 2023 conversion projects, and the
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materials in the process of being fabricated. AECI has also constructed onsite storage facilities for the
outages and allow for preparation of installation during the outages in a streamlined fashion. For the
light ash conversion project, AECI has installed the foundations for the new silo, and is in the process of
installing the new silo and redirecting associated piping, and anticipates that this system will be online in
2020.

AECI pursued and obtained MDNR construction permits for the reconfigured impoundments in July 2020
and commenced construction thereafter. Construction completed to date includes AECI confirming
suitable borrow soils, development of the proposed subgrade grades in the basin, partial installation of
clay liner material, preparation for the geomembrane installation, procurement of pump station,
procurement of baffles and piping. AECI has completed the installation of concrete floor and diversion
walls in the upstream coal yard as well in improve settling efficiency and retention times for the system
in August 2020. AECI is also actively pursuing modifications to the NPDES operating permit to discharge
from the new and reconfigured facilities.

AECI is actively engineering the utility waste landfill alternate discharge location, and working with

MDNR on permitting for this revised discharge location. Also, AECl is coordinating with the US Army
Corps of Engineers and local floodplain administrator to confirm the discharge location.
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3. 40 CFR §257 Subpart Compliance

The NMPP surface impoundment is in, and will remain in, compliance with all other CCR Rule
requirements described under 40 CFR Part §257. AECI’s CCR compliance website, located at
https://www.aeci.org/clean/ccr, contains all the necessary notification postings including, but not
limited to, Locations Restrictions, Annual CCR Unit Inspections, Annual Groundwater Monitoring and
Corrective Action Reports. AECI has completed an internal review of the website and the CCR unit’s
Operating Record and has confirmed that necessary postings have been made in accordance with
40 CFR §257.105, §257.106, and §257.107.

40 CFR §257.103(f)(1)(iv)(B) To demonstrate that the criteria in paragraph (f)(1)(iii) of this
section have been met, the owner or operator must submit all of the following:

(1) A certification signed by the owner or operator that the facility is in compliance with all of
the requirements of this subpart;

The required certification is provided in Appendix B.
(2) Visual representation of hydrogeologic information at and around the CCR unit(s) that

supports the design, construction and installation of the groundwater monitoring system.
This includes the following:

(i) Map(s) of the monitoring well locations in relation to the CCR unit(s);

(ii) Well construction diagrams and drilling logs for all groundwater monitoring wells;
and

(iii) Maps that characterize the direction of groundwater flow accounting for seasonal
variations;

The required map showing monitoring well locations with flow direction are provided in Appendix C.
Well construction diagrams and drilling logs are provided in Appendix D.

(3) Constituent concentrations, summarized in table form, at each groundwater monitoring
well monitored during each sampling event;

The required table of constituent concentrations is provided in Appendix E.
(4) A description of site hydrogeology including stratigraphic cross-sections;

Pond 003 is located within the Southeastern Lowlands physiographic province. The Southeastern
Lowlands is the northernmost extent of the larger Mississippi Alluvial Plain and is characterized by
alluvial, fluvial, and deltaic deposits ranging in age from Cretaceous to Holocene. Pond 003 is underlain
by an unnamed unconsolidated alluvium which constitutes a regionally extensive aquifer. Below the
alluvial aquifer is the Wilcox Group which is comprised of sand deposits with interbedded clay and
lignite.

The alluvial aquifer underlying Pond 003 is unconfined; unsaturated material above the uppermost
aquifer is of the same alluvial materials as the saturated aquifer. The thickness of the unsaturated
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materials observed at Pond 003 is based on the observed static water level and corresponds to the
linear distance from ground surface to the uppermost aquifer. Based on direct observations made
during groundwater monitoring, the unsaturated material overlying the uppermost aquifer at the site is
approximately up to 53 feet thick.

The water-bearing geologic formation nearest the natural ground surface at Pond 003 that is capable of
yielding groundwater to wells or springs is alluvium consisting of moderately to poorly sorted clay, silt,
sand, and gravel of Holocene age. The alluvium has been documented to be approximately 250 to

300 feet thick in the vicinity of the NMPP. The aquifer is used regionally for irrigation and domestic use.
The depth to water ranges from approximately 17 to 45 feet below ground surface at Pond 003. The
saturated thickness of the uppermost aquifer at the monitoring wells partially penetrating the aquifer
beneath Pond 003 is approximately 6 to 37 feet thick based on observations made during groundwater
monitoring. Locally, there is no use of groundwater downgradient of the AECI site (i.e., between the
subject CCR Unit Pond 003 and the Mississippi River), and the ultimate point of exposure is the
Mississippi River. Furthermore, the groundwater is unlikely to pose an exposure concern in
groundwater or the Mississippi River due to a lack of receptors.

The Wilcox formation underlying the alluvial aquifer is comprised of sand deposits with interbedded clay
and lignite. Because the alluvial aquifer provides a more accessible resource for groundwater
production in the area, the Wilcox formation has not been developed locally as a source of
groundwater. The clay and lignite present within the Wilcox formation represent lower hydraulic
conductivity than the overlying alluvial aquifer. Published hydraulic conductivity values for the Wilcox
formation are available from areas where it has been investigated that indicate the hydraulic
conductivity as low as 9 to 25 feet per day. The Wilcox formation in the vicinity of Pond 003 is estimated
to be approximately 400 to 500 feet thick.

Stratigraphic cross-sections are provided in Appendix F.

(5) Any corrective measures assessment conducted as required at §257.96;

The corrective measures assessment conducted for Pond 003 is provided in Appendix G.

(6) Any progress reports on corrective action remedy selection and design and the report of
final remedy selection required at §257.97(a);

The progress reports on corrective action remedy selection for Pond 003 is provided in Appendix H. To
date, AECI has not selected a remedy for the unit.

(7) The most recent structural stability assessment required at §257.73(d);
The most recent versions of the structural stability assessments are provided in Appendix I.
(8) The most recent safety factor assessment required at §257.73(e);

The most recent versions of the safety factor assessments are provided in Appendix J.
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4, Summary of Actions Required During Alternative Capacity Pursuit

40 CFR §257.103(f)(1)(vii) An owner or operator may seek additional time beyond the time
granted in the initial approval by making the showing in paragraph (f)(1)(i) through (iv) of this
section, provided that no facility may be granted time to operate the impoundment beyond
the maximum allowable time frames provided in §257.103(f)(1)(vi).

40 CFR §257.103(f)(1)(vi)(A) Except as provided by paragraph (f)(1)(vi)(B) of this section, no
later than October 15, 2023.

AECI has demonstrated that additional time is necessary to complete the alternative capacity
construction projects and obtain fully functional operational usage of the alternative capacity. AECI
foresees that the projects will be completed, or key activities within the master project schedule will
occur by 31 May 2023 to obtain alternative capacity and allow for AECI to cease use of Pond 003.

40 CFR §257.103(f)(1)(x) The owner or operator must prepare semi-annual progress reports.
The semi-annual progress reports must contain all of the following elements:

(A) Discussion of the progress made to date in obtaining alternative capacity,
including:

(1) Discussion of the current stage of obtaining the capacity in refence to the
timeline required under paragraph (f)(1)(iv)(A) of this section;
(2) Discussion of whether the owner or operator is on schedule for obtaining
alternative capacity;
(3) If the owner or operator is not on or ahead of schedule for obtaining
alternative capacity, the following must be included:
(i) Discussion of any problems encountered, and a description of the actions
taken or planned to resolve the problems and get back on schedule; and
(ii) Discussion of the goals for the next six months and major milestones to be
achieved for obtaining alternative capacity; and

(B) Discussion of any planned operational changes at the facility.

(xi) The progress reports are to be completed according to the following schedule:

(A) The semi-annual progress reports are to be prepared no later than April 30 and
October 31 of each year for the duration of the alternate cease receipt of waste
deadline.

(B) The first semi-annual progress report must be prepared by whichever date, April 30
or October 31, is soonest after receiving approval from the Administrator or the
Participating State Director; and

(C) The owner or operator has completed the progress reports specified in paragraph
(f)(1)(x) of this section when the reports are placed in the facility’s operating record as
required by § 257.105(i)(17).

AECI will complete the semi-annual progress reports in accordance with the CCR Rule.
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APPENDIX A

No Alternative Capacity Schedule



Associated Electric Cooperative, Inc. Deadline to Initiate Closure

New Madrid Power Plant CCR and Non-CCR Alternative Capacity Extensions
Marston, Missouri

Note: EPA Timeframes taken from Final Rule for Holistic Approach to Closure Part A
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- Long Timeframe (approx. 34 months)

Preliminary Planning / Alternatives Analysis
Engineering Design with Data Collection, Geotechnical
Analysis, Systems Design

Procurement - System Fabrication

Bid Letting & Contractor Selection - Civil/Structural

Procurement - Civil/Structural

Construction Activities - Civil/Structural

Bid Letting & Contractor Selection - System Installation

Procurement - System Installation

Construction Activities - System Installation

Commissioning, Startup and Operational Transitioning
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Associated Electric Cooperative, Inc. Deadline to Initiate Closure

New Madrid Power Plant CCR and Non-CCR Alternative Capacity Extensions
Marston, Missouri
Note: EPA Timeframes taken from Final Rule for Holistic Approach to Closure Part A
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- Long Timeframe (approx. 34 months)

Preliminary Planning / Alternatives Analysis

Preliminary Engineering Design - Overall system
considerations

Procurement - Initial Submerged Flight Conveyors (SFC),
Dry Flight Conveyor (DFC) fabrication
Civil/Structural - SFC/DFC

Bid Letting & Contractor Selection

Procurement

Construction Activities
Unit 1 - SFC/DFC
Unit-specific Engineering Design with Data Collection

Bid Letting & Contractor Selection - Equipment
Construction and Installation

Procurement - Equipment

Construction Activities - Conveyor

Construction Activities - Equipment Installation

Commissioning, Startup and Operational Transitioning
Unit 2 - SFC/DFC
Unit-specific Engineering Design with Data Collection

Bid Letting & Contractor Selection - Equipment Sluice Lines
Construction and Installation

Procurement - Equipment X

Construction Activities - Equipment Installation

Commissioning, Startup and Operational Transitioning

20f3 09/28/2020



Associated Electric Cooperative, Inc. Deadline to Initiate Closure

New Madrid Power Plant CCR and Non-CCR Alternative Capacity Extensions
Marston, Missouri
Note: EPA Timeframes taken from Final Rule for Holistic Approach to Closure Part A
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Reconfigure and Construct Coal Pile Runoff / Process
Water Infrastructure

EPA Estimated Non-CCR Wastestream Basins e e e e
- Short Timeframe (approx. 18 months)
EPA Estimated Non-CCR Wastestream Basins
- Long Timeframe (approx. 29 months)

Planning / Alternatives Analysis

Engineering Design with Data Collection, Survey,
Geotechnical Analysis, Surface Water Analysis
ACOE Permitting & NPDES Permit Modification

Bid Letting & Contractor Selection

Procurement

Construction Activities

Startup and Operational Transitioning

New Discharge for Landfill Sedimentation Ponds

. ™ T
EPA Estimated Wastewater Treatment Facility e e e e
- Short Timeframe (approx. 18.5 months)

EPA Estimated Wastewater Treatment Facility
- Long Timeframe (approx. 26 months)

Planning / Alternatives Analysis

Engineering Design with Data Collection, Survey,
Geotechnical Analysis, Surface Water Analysis

ACOE & NPDES Permit Modification

Bid Letting & Contractor Selection

Procurement

Construction Activities

Startup and Operational Transitioning
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APPENDIX B

Compliance Certification



29 September 2020

SUBJECT: Site-specific Alternative Deadline to Initiate Closure of CCR Surface Impoundment
Certification of Facility Compliance with 40 CFR 257
Pond 003
New Madrid Power Plant — Marston, Missouri
Associated Electric Cooperative, Inc.

Associated Electric Cooperative, Inc. {AECI} operates the existing coal-fired power plant known as the
New Madrid Power Plant (NMPP, facility} located near Marston, Missouri. AECI operates the coal
combustion residuals (CCR} management unit referred to as Pond 003 at the NMPP. This CCR unit is
required to cease receiving CCR and non-CCR wastestreams and commence closure. In support of a
closure extension, this document addresses the requirements of 40 CFR §257.103(F}{{1)(iv){B}{1) of the
U.S. Envirenmental Protection Agency (USEPA) Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities, Code of Federal Regulations Title 40 CFR
(40 CFR) Part 257 (CCR Rule) effective 19 October 2015, and subsequent rulemaking revisions. AECI has
actively managed and completed necessary compliance activities to meet the requirements of the CCR
Rule. '

l, Kc-.m il S Wi st , being a qualified representative of Associated Electric Cooperative,
Inc., do hereby certify, to the best of my knowledge, information, and belief, that the New Madrid
Power Plant facility is in compliance with all of the requirements of the 40 CFR 257 subpart applicable to
the facility. This certification is being prepared to meet the requirement of 40 CFR
§257.103(f}{1)(iv}(B)(1).

Signed: /A-

Print Name: \AL-* NS, \_5 Lty T
Title: g\JP /COD

v

Date: 29 ASZPT 2628




APPENDIX C

Groundwater Wells Location Map and Flow Direction
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APPENDIX D

Groundwater Well Diagrams and Drilling Logs
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Top Cosing Elev: 292,70 ft p— \4_— Concrete Pad
Ground Surfoce Elev: 29012 ft "ﬁf§ \.\;-‘-"'-% T
RN YILE
\\ N
N
Piezometer Construction nlities; § \
N
1. Primary Filler Sond - —450 \ \
2. Bentonite Seal - 75 Ib. § \\\\\
3. Bentonite Slurry - 15 gal. K XA Top Bentonite Seal Lﬂ it
Remarks:
Max. Groundwoter: mnl
\'.". | |} | Top Primaory Filter Pock
SR AT v - 274.3
Min. Groundwoter: _&s_sﬂl-'ﬂ-:’" , T (20/40 Sona) "
| Top of Screen (10 — Silot): M ft
"+2. 112" (Nominal) Schedule 40 PVC ( 10 ft Length)
Coordinates
N 238222.73
e: 1088665.54
Bottom Hole Depth: 29.9. bgs '."-'.: Base Sump: 3249’ btoc
|fé§2s Bose Elev: _260.21 ¢
PIEZOMETER GREDELL Engineering Resources, Inc.
ENVIRONMENTAL. ENGINEERING
B -123 CONSTRUCTION LAND AR WATER
DETAIL 1505 E. High Street Telephone: (573) 659-9078
Jefferson City, Missouri 65101 Facsimile: (573) 659-9079
Date Piezomet DAT '
Ble Petomet] AEC e T e
10/7/03 New Madrid Landfill DSI | DRAWN BY: kNG | APPROVED BY:  mcC PROJECT NO- 1osk 1.214




REVISIONS

ZONE REV DESCRIPTION DATE APPROVED
. [ Concrete Pad
Top Casing Elev: 293.63 ft p—
Ground Surfoce Elev: 290.68 r“ﬁ'—r &S _\Y’ T
Y N
\
Piezometer nstruction ntities; § \§
1. Primory Filter Sond - 400 \ §
2. Bentonite Seal — 25 Q \\\
3. Bentonite Slurry — 40 gol. Top Bentonite Seal _&9_ ft
Remarks:
Mox. Groundwater: 274.69 1t M aa —
o "_o ;I‘;g/sgmszr:d;-lter Pock 274.5 N
Min, Groundwater: 271.68 (4 '. ‘:. : _ _ _
P Gl Top of Screen (10 - Slot): _mo_ ft
-+, 7] 2" (Nominol) Schedule 40 PVC ( 10 ft Length)
K N 238590.24
B e 1090633.44
Bottom Hole Depth: 297' bgs :"J_é_— ", Base Sump: 32-66' btoc
8.25 Bose Elev: _260.97
Inches
PIEZOMETER GREDELL Engineering Resources, Inc.
B - 126 ENVIRONMENTAL ENGINEERING
CONSTRUCTION LAND AR WATER
DETAIL 1505 E. High Street Telephone: (573) 659-9078
Jefferson City, Missouri 65101 Focsimite: (573) 659-9079
Date Pi eter] DATE RE
Cor:pleteezd‘:m ¢ AECI 10/2004 S,‘qcil_sE FieuRe APPENDIX 10 !
10/22/03 New Madrid Landfill DSI DRAWN BY: KNG | APPROVED BY: MCC PROJECT NO. ;o i 1.21a




HA-TB+CORE+WELL-07-1.GDT  G:\PROJECTS\AEC\NEW MADRID\PROJECT DATA\GINT\NEWMADRID_LOGS_103116_RM.GPJ

MONITORING WELL HA-LIB07-1-BOS1.GLB

Nov 8, 16

BORING LOGS WellNo. ~ MW-16
Project New Madrid Energy Center Well Diagram File No. 128064-001
Location Marston, MO [IT] Riser Pipe Date Installed 06 Oct 2016
[E] Screen H&A Rep C. Price
Client Associated Electric Cooperative, Inc. ) ' ’
P Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril - Grout
riller Concrete Ground ElI.
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = = =~
F-| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| & w o
a % o
f | | I Type of protective cover LOCKING CAP
0.0 Height of Guard Pipe above ground surface 2.7 ft
0 FILL ]
I ’ Height of top of riser above ground surface 2.0 ft
[ Type of protective casing _Guard Pipe
| Length 40.0 ft
i . 2.375 inch
I Inside diameter -
-10
i CL Sandy lean Depth of bottom of Guard Pipe _ 374ft
5 clay..
: Type of riser pipe Schedule 40 PVC
L Inside diameter of riser pipe 2 inch
i Depth of bottom of riser pipe 40.0 ft
20
- 21.0 .
| CH Fat clay with Type of Seals Top of Seal (ft) Thickness (ft)
[ sand. 80X Grout 0.0 ft 30.0 fi
- = Bentonite 30.0 fi 5.0 ft
-30 - 30.0 .
I 2 Diameter of borehole 8 inch
i :: Depth to top of well screen 40.0 ft
N Ry 35.0 -
I “A Type of screen Machine slotted Sch 40 PVC
| SW-SM Well x
5 gradedsfﬁfld with :: Screen gauge or size of openings 0.010 in.
[ = 40.0 .
40 ~Al Diameter of screen _ 2inch
I ~ Type of Backfill around Screen ~ No. 12-20 silica sand
N :: Depth to bottom of well screen 50 ft
[ :: Bottom of silt trap NA
! 50.0 oA 50.0 Depth of bottom of borehole _ 5001t




Nov 4, 16

HA-TB+CORE+WELL-07-1.GDT  C:\USERS\RMOORE\DOCUMENTS\PROJECTS\AECI\NEW MADRID\NEWMADRID_LOGS_103116_RM.GPJ

BORING LOGS Well No. MW-6
Project New Madrid Energy Center Well Diagram File No. 128064-001
Location Marston, MO [IT] Riser Pipe Date Installed 23 Sep 2016
. . . . [E] Screen H&A Rep. C. Price
Client Associated Electric Cooperative, Inc. Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril - Grout
riller Concrete Ground ElI.
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = = =~
F-| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS LElZ a o
a % o
0 | | [ Type of protective cover LOCKING CAP
0 0.0 Height of Guard Pipe above ground surface 2.6 ft
B AA I T
I Al
I :: i : Height of top of riser above ground surface 2.0 ft
= ) |
A
- SW-SM Well ~! . . .
B gaded sand witﬁ silt. >0 l : Type of protective casing _Guard Pipe
I Al
) Length 40.0 ft
i 41!
- 8. ) ) 2 inch
I Inside diameter
-10
- Depth of bottom of Guard Pipe _ 374ft
: Type of riser pipe Schedule 40 PVC
i ML Sandy silt. Inside diameter of riser pipe 2 inch
i Depth of bottom of riser pipe 40.0 ft
20
: Type of Seals Top of Seal (ft) Thickness (ft)
i 24 0LLLLL Grout 0.0 ft 30.0 ft
B AT Bentonite 30.0 ft 5.0 ft
20 A 30.0
| N Diameter of borehole 8 inch
i ::::: Depth to top of well screen 40.0 ft
B A 35.0
| A Type of screen Machine slotted Sch 40 PVC
: SW Well graded A
I sand. A Screen gauge or size of openings 0.010 in.
i ~ 40.0
40 Diameter of screen _ 2inch
I Type of Backfill around Screen No. 12-20 silica sand
-_ Depth to bottom of well screen 50 ft
: Bottom of silt trap NA
! 50.0te—= 50.0 Depth of bottom of borehole _ 5001t

MONITORING WELL HA-LIB07-1-BOS1.GLB




HA-TB+CORE+WELL-07-1.GDT  C:\USERS\RMOORE\DOCUMENTS\PROJECTS\AECI\NEW MADRID\NEWMADRID_LOGS_103116_RM.GPJ

MONITORING WELL HA-LIB07-1-BOS1.GLB

Nov 4, 16

BORING LOGS Well No. MW-7
Project New Madrid Energy Center Well Diagram File No. 128064-001
Location Marston, MO [IT] Riser Pipe Date Installed 27 Sep 2016
[E] Screen H&A Rep P. Kroger
Client Associated Electric Cooperative, Inc. . ' ’
P Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril Hl Gcou
riller Concrete Ground ElI.
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E—~
F-| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS LElZ a o
o % o
0 | | [ Type of protective cover LOCKING CAP
o 0.0 Height of Guard Pipe above ground surface 2.7 ft
I Height of top of riser above ground surface 2.0 ft
B ML Sandy silt. Type of protective casing _Guard Pipe
| Length 40.0 ft
I ) . 2 inch
I Inside diameter
-10
- Depth of bottom of Guard Pipe _ 374ft
[ SM Silty sand.
| Type of riser pipe Schedule 40 PVC
I Inside diameter of riser pipe 2 inch
i Depth of bottom of riser pipe 40.0 ft
-20  SP Poorly graded
L sand.
| Type of Seals Top of Seal (ft) Thickness (ft)
[ Grout 0.0 ft 30.0 ft
B Bentonite 30.0 ft 5.0 ft
30 RN 30.0 .
I AATA Diameter of borehole 8 inch
i A Depth to top of well screen 40.0 ft
N AR 35.0 -
I RN Type of screen Machine slotted Sch 40 PVC
5 SW \Kslzgdgraded Screen gauge or size of openings 0.010 in.
I 40.0 ,
40 Diameter of screen _ 2inch
I Type of Backfill around Screen No. 12-20 silica sand
-_ Depth to bottom of well screen 50 ft
: Bottom of silt trap NA
P A SEEEE 50.0 Depth of bottom of borehole 50.0 ft

50.0




HA-TB+CORE+WELL-07-1.GDT  C:\USERS\RMOORE\DOCUMENTS\PROJECTS\AECI\NEW MADRID\NEWMADRID_LOGS_103116_RM.GPJ

MONITORING WELL HA-LIB07-1-BOS1.GLB

Nov 4, 16

BORING LOGS Well No. MW-8
Project New Madrid Energy Center Well Diagram File No. 128064-001
Location Marston, MO [IT] Riser Pipe Date Installed 27 Sep 2016
[E] Screen H&A Rep P. Kroger
Client Associated Electric Cooperative, Inc. . ' ’
P Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril Bl Gout
riller Concrete Ground El.
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = = =~
F-| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS LElZ a o
o % o
0 | | [ Type of protective cover LOCKING CAP
o 0.0 Height of Guard Pipe above ground surface 2.5 ft
[ FILL Height of top of riser above ground surface 2.0 ft
- 3.0
[ Type of protective casing _Guard Pipe
| SM Silty sand.
I Length 50.0 ft
i 2 inch
I 10 10. Inside diameter e
- Depth of bottom of Guard Pipe _ 4TS5t
- Type of riser pipe Schedule 40 PVC
i SP-SM Poorly
s gradedS?ﬁnd with Inside diameter of riser pipe 2 inch
-20 ’ E—
I Depth of bottom of riser pipe 50.0 ft
B 25.
- Type of Seals Top of Seal (ft) Thickness (ft)
- Grout 0.0 ft 40.0 ft
-30 Bentonite 40.0 ft 5.0 ft
i CL Lean clay to Diameter of borehole 8 inch
| sandy lean clay.
-40 40.0 Depth to top of well screen 50.0 ft
I Type of screen Machine slotted Sch 40 PVC
[ 45.0 .
I Screen gauge or size of openings _ 0.010in.
i Diameter of screen _ 2inch
-50 50. .
- Type of Backfill around Screen No. 12-20 silica sand
[ Depth to bottom of well screen 60 ft
- SC Clayey sand. 55.0
- Bottom of silt trap NA
I 60.05 60.0 Depth of bottom of borehole _ 6001t




HA-TB+CORE+WELL-07-1.GDT  C:\USERS\RMOORE\DOCUMENTS\PROJECTS\AECI\NEW MADRID\NEWMADRID_LOGS_103116_RM.GPJ

MONITORING WELL HA-LIB07-1-BOS1.GLB

Nov 4, 16

BORING LOGS Well No. MW-9
Project New Madrid Energy Center Well Diagram File No. 128064-001
Location Marston, MO [IT] Riser Pipe Date Installed 29 Sep 2016
[E] Screen H&A Rep P. Kroger
Client Associated Electric Cooperative, Inc. . ' ’
P Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril Bl Gout
riller Concrete Ground ElI.
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E—~
F-| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS LElZ a o
a % o
0 | | [ Type of protective cover LOCKING CAP
o 0.0 Height of Guard Pipe above ground surface 2.4 ft
[ Height of top of riser above ground surface 2.0 ft
i Type of protective casing _Guard Pipe
[ Length 50.0 fit
10 o 2 inch
i Inside diameter
- Depth of bottom of Guard Pipe _416ft
- le%chi,a&ﬁ{?}slaﬁ)d. Type of riser pipe Schedule 40 PVC
I Inside diameter of riser pipe 2 inch
-20
I Depth of bottom of riser pipe 50.0 ft
) Type of Seals Top of Seal (ft) Thickness (ft)
- Grout 0.0 ft 40.0 ft
-30 Bentonite 40.0 ft 5.0 ft
[ Diameter of borehole 8 inch
- SP Poorly graded
- sand. 40.0
-40 : Depth to top of well screen 50.0 ft
I Type of screen Machine slotted Sch 40 PVC
[ 45.0 .
I Screen gauge or size of openings _ 0.010in.
i NO RECOVERY . .
[ Diameter of screen _ 2inch
'_50 50.0
- Type of Backfill around Screen No. 12-20 silica sand
[ Depth to bottom of well screen 60 ft
- SP? Poorly graded
- sand?
- Bottom of silt trap NA
I 60.0 Depth of bottom of borehole _ 60.0ft




3 Top of
Height Riser
2
Depth

39
Depth
__43
Depth e
45' Top of -} -
Depth Screen |- e
55  Bottom of _ Ny —
Depth Screen
55' Bottom - L= R
Depth of Hole

NOTE
1. Boring P-6 drilled to 85 feet and
backfilled to 55 feet prior to installing
the piezometer.

Date Installed: March 2009

Above Ground, Locking Steel Well Cover

Concrete

Riser Type: PVC

Diameter: 2"
i\
g
e = 1= 1 41

Bentonite Grout

Seal:

Bentonite Chips

Filter Pack: Silica Sand

Screen Diameter:

2"

Slot Size: 0.010 in.

Type: PVC

Drawn By: SLC

Ckd By: it~

App'vd By: ML)

Date: 04-10-09

Date: ij? / }g’ i P4

Date: |, hz,tg q

= GEOTECHNOLOGY ic,

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS + COLLINSVILLE -«

KANSAS CITY .

AECI New Madrid
Embankment Stability Evaluation
New Madrid County, Missouri

TYPICAL MONITORING WELL
P1 THROUGH P6

Project Number

1011304.911G

PLATE




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHRIC LOG FOR [LLUSTRATION PURPOSES ONLY.

1.OG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/08

= 0o SHEAR STRENGTH, tsf
i 310 i - 317109 k3
Surface Elevation Completion Date: __</1{IUY o ﬁjg %\:3 A -UU2 O-Qusz 0-sv
o | 5%
Datum _Mms! “ 98% i 015 1§O 115 2i0 2’,5
% %55 i STANDARD PENETRATION RESISTANCE
— % ;._98 5 (ASTM D 1586)
T > %]
= ¥ | Zmx 4 N-VALUE (BLOWS PER FOOT)
w A ORI
ot DESCRIPTION OF MATERIAL Srw WATER CONTENT. %
oz x® O PLI ® fLL
o © 10 20 30 40 50
Topsoil LA
FILL: brown and black, §|Ity clay, trace slag 113|551
FILL: brown and gray, silty clay
6-7-8 1882
B 5— ...........................
98 IST3| -1 :-Oiic| @i
5-7-7 (S84 AT @ |l
”10.-‘ ...........................
STS | -t
103 |STo| - @ b
— 15 - ;
Very stffto stiff, brown, sandy SILT - ML 8-8-10 |SS7| el ool
80 percent passing #200 sieve || be——
4-5-5 | SS8 A ® il
— 2= A\
86 ST9l -l e ool
_-25—. ...........................
u e A
Medium dense, brown, fine SAND - SP A T
4-4-8 [8S10| _ . .. A B
— 301 e T e
5-6-9 (S8 DDA oo
—35_ ...........................
1912413 (8812) DL LT LoD A

GROUNDWATER DATA

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 26.2 FEET AFTER 80 DAYS ¥
AT 308 FEETAFTER 105 DAYS ¥

___AUGER

DRILLING DATA

33/4" HOLLOW STEM

WASHBORING FROM 25.5 FEET

MB DRILLER _RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

REMARKS: Consolidated-Undrained Triaxial test performed on ST6.

Drawn by: KSA

Checked by:_S#.

App'vd. by: MM

Date: 3/26/09

Date: f?// L/d 9

Date: \# | 1575

ST.LOUIS + COLLINSVILLE +

= GEOT ECHNOLOGY INC,

ENGINEERING AND ENVIRONMENTAL SERVICES

KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF BORING: P-2

Project No. 1011304.911G




STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWFEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

NOTE:

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= o SHEAR STRENGTH, tsf
Surface Elevation _310 Completion Date: __3/17/09 o égg A - UUR O-QuR 0-sv
S |32 .
batum _ms| 31838 @ 05 10 15 20 25
% '%J; 3 & STANDARD PENETRATION RESISTANCE
_ & £33 = (ASTM D 1586)
T > 1%
- w % % m X 4 N-VALUE (BLOWS PER FOOT)
oo DESCRIPTION OF MATERIAL N WATER CONTENT, %
oz xng PLI @ | LL
o o 1{0 20 3|O 40 5’0
Medium dense, brown, fine SAND - SP (continued) x4 L . T
Medium dense, brown, fine to coarse SAND - SP N N
9-9-11 18813y T L LIl Al LI
T T £ Sy e B o
9-11-14|18S14] © 00000 DALl o
[ 50"— ...........................
8-9-11 |8815| 1l IA LTl
— 95 Boring terminated at 55feet. || b oo T
— 60 T
- 65 —
— 70 —
— 75 —
Drawn by; KSA  |Checked by; sé<. |App'vd. by: MM
GROUNDWATER DATA DRILLING DATA Date: 3/26/09  |Date: £fy1fp 4 |Date:  \o)15/69
d {
X FREE WATER NOT AUGER 3 3/4" HOLLOW STEM =
e — ==t = GEOTECHNOLOGY, inc.

ENCOUNTERED DURING DRILLING

AT 26.2 FEET AFTER 80 DAYS ¥
AT 308 FEETAFTER 105 DAYS ¥

WASHBORING FROM 25.5 FEET
MB DRILLER RFW LOGGER
CME 550X_DRILL RIG
HAMMER TYPE Auto

REMARKS: Consolidated-Undrained Triaxial test performed on ST6.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST.LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LOG OF BORING: P-2

Project No. 1011304.91IG




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

AND THE TRANSITION MAY BE GRADUAL

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= 0 SHEAR STRENGTH, tsf
on 311 ' . 3/18/09 5
Surface Elevation _ 21! | Completion Date; __9/16/UI o Sgg A-UUR O-Que [-sv
@] TSZ
Datum msl ~ 985 <Lﬁ Oi5 1iO 115 2i0 2i5
% '-%Jgg & STANDARD PENETRATION RESISTANCE
. & £0Q3 Z (ASTM D 1586)
= ¥ | Zmx | @ A4 N-VALUE (BLOWS PER FOOT)
o |3
o DESCRIPTION OF MATERIAL S WATER CONTENT %
az xBo PL} ® |LL
o o 1(0 20 310 40 5‘0
Topson S T
FILL: brown and gray, silty clay 223 |SS1| e
2-3-3 |SS2| LAl ie DTl
— 5 R e
toa Jots| e
5.5.5 1S54 A @ LD
107 |sTs EZIIIZIIZ
5.7-6 |SS6 oLl
— 15— "
M3 [ST7| - @0
7-7-9 1SS8 LIl I@l
— 20— R
s fors| ST
Medium stiff, brown, silty CLAY, trace sand - (CL) Ll L
2-3-3 |SS10| © A D
¥ SESEEEEE EEEEEEEERY ERERRRE
1-2-3 1SS AL DTl oL @
— 30— e
Medium dense, brown, medium to coarse SAND - SP T A
M-11-1318812) ool A
— 35— —
T s I | I
Drawn by: KSA  |Checked by:$*C |App'vd. by: My
GROUNDWATER DATA DRILLING DATA Date 326709 Date. Z/ife 5 D3 \e|1E/09
€ L4
X FREE WATER NOT ____AUGER 3 3/4" HOLLOW STEM )

REMARKS:

ENCOUNTERED DURING DRILLING

AT 27.3 FEETAFTER 79 DAYS ¥
AT 315 FEET AFTER 104 DAYS ¥

WASHBORING FROM 19.5 FEET
MB DRILLER _RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST. LOUIS « COLLINSVILLE « KANSAS CITY

AECI New Madrid

Embankment Stability Evaluation

LOG OF BORING: P-3

Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

SHEAR STRENGTH, tsf

X _FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 27.3 FEET AFTER 79 DAYS ¥
AT 31.5 FEET AFTER 104 DAYS ¥

REMARKS:

DRILLING DATA

AUGER

3 3/4" HOLLOW STEM

WASHBORING FROM 19.5 FEET
MB DRILLER RFW LOGGER
CME 550X_DRILL RIG
HAMMER TYPE Auto.

on 311 i . 3/18/09 e
Surface Elevation _ 211 | Completion Date: __9/10/VI o fgg A -UUR O-qunr 0-sv
S 15z
Datum _msl S| oo | i@ 05 10 15 20 2P
% ggg o STANDARD PENETRATION RESISTANCE
- % e < = (ASTM D 1586)
T > %) N
= & %mﬂf 4 N-VALUE (BLOWS PER FOOT)
ot DESCRIPTION OF MATERIAL S u WATER CONTENT %
az W zxe) PL} ® | LL
o o 10 20 30 40 50
Medium dense, brown, medium to coarse SAND -SSP x| oo oo
(continued) N R
S-12-131SS14) DL LU Ao
_45“ .........................
50 6 percent passing #200 sieve 5-6-8 |8S15| © (1. A
1 8-12-13 (8816} C D D D DT DA
— 55 Boring terminated at 55 feet. | | | .. . T
— 60 e
— 65 T
— 70 —
— 75 —
D by: KSA h (S ‘vd. by:
GROUNDWATER DATA rawn by Checked by:.$%  |App'vd. by: M4

Date: 3/26/09

Date: é/;z!a? Date: L jis7eq
= GEOTECHNOLOGY, nc

ENGINEERING AND ENVIRONMENTAL SERVICES
ST LOUIS « COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LLOG OF BORING: P-3

Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL.

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

) = o SHEAR STRENGTH, tsf
i 311 i . 3/18/09 o
Surface Elevation Completion Date: ___2/19/4d o SE g A - UU/2 O-QuR -8V
& lxohz
Datum _msl et 98'% ﬂ 0i5 1i0 1i5 2i0 2i5
% %i 5 o STANDARD PENETRATION RESISTANCE
- % ;.98 <§£ (ASTM D 1586)
T = %]
}—-& % %Cﬂa: 4 N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL S WATER CONTENT %
oz xno PL} @ {LL
o o 1]0 20 3(0 40 5{0
Topsolil S L
FILL: brown and gray, silty clay 3-4-4 |SST| ATl el
2-4-6 | SS82 A s N I,
| 5.__
102 |ST3| - @
3-3-5 884 S
- 10_ ...........................
101 ST oo D@
5-7-8 |SS6| ...l A @ Ty
e T % o s e s B
88 |ST7| i@
20~ 54 percent passing #200 sieve W5 T T T T T
3-4-4 889 B S A
3-4-4 [8S10 I S A
— 2=
7 RS EEE EEE R B,
Loose to medium dense, brown, fine to coarse SAND - e o
SP 4-4-5 (S8 © 0 ATy
f— 30— 5 percent passing #200 sieve
5-5-5 8812 iy B
— 36—
5-5-6 1SS13| [ D A ool
Drawn by: KSA  |Checked by: g2t |App'vd. by: M HM
GROUNDWATER DATA DRILLING DATA Date: 3/26/09 Dot &’5'//1//&'5 Daie. L5704
X FREE WATER NOT ___AUGER 3 34" HOLLOW STEM .

£ GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST LOUIS » COLLINSVILLE + KANSAS CITY

ENCOUNTERED DURING DRILLING WASHBORING FROM 20 FEET

MB DRILLER RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

AT 27.3 FEET AFTER 79 DAYS ¥
AT 31.2 FEET AFTER 104 DAYS ¥

AECI New Madrid
Embankment Stability Evaluation

REMARKS:
LOG OF BORING: P-4

Project No. 1011304.911G




BETWEEN SOIL TYPES

S

NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIE

AND THE TRANSITION MAY BE GRADUAL. GRAFPHIC LOG FOR ILLUSTRATION PURPOSES ONLY
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/6/2016 0.0261 94.3 <5 0.52 34 7.16 394 | <0.0010 0.0024 <0.0010 0.239 <0.0010 [ <0.0010 |<0.0050(<0.0010| 0.0276 <0.010 <0.0010 | <0.0010 | <0.00020 0.52 0.97 +/- 1.04
12/12/2016 | 0.0201 91.0 <5 0.57 37 7.00 448 | <0.0010 0.0011 <0.0010 0.206 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0274 <0.010 <0.0010 | <0.0010 | <0.00020 0.57 0.71 +/- 0.59
1/8/2017 0.031 89.0 5.6 0.446 48 7.53 340 | <0.0030 0.0014 <0.0010 0.21 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.033 0.0030 <0.0010 | <0.0010 | <0.00020 ( 0.446 0.641 +/- 0.589 (1.06)
1/24/2017 0.014 87 2.8 0.523 35 7.88 410 | <0.0030 0.0017 <0.0010 0.20 <0.0010 [ <0.0040 |<0.0020(<0.0010|( 0.032 0.0035 <0.0010 | <0.0010 | 0.00087 0.523 1.06 +/- 0.898 (1.45)
2/23/2017 0.031 90 3.0 0.540 36 7.22 400 | <0.0030 0.0023 <0.0010 0.22 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.031 0.0036 <0.0010 | <0.0010 | <0.00020 ( 0.540 1.37 +/- 0.747 (1.206)
4/25/2017 0.032 83 3.4 0.532 36 7.36 400 | <0.0030 0.0025 <0.0010 0.24 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.0036 <0.0010 | <0.0010 [ <0.00020 ( 0.532 | 0.827 +/- 0.851 (1.525)
5/16/2017 0.023 77 3.2 0.302 33 7.22 380 [ <0.0030 0.0020 <0.0010 0.21 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.0036 <0.0010 | <0.0010 | <0.00020( 0.302 1.35 +/- 0.824 (1.3)
6/21/2017 0.029 78 3.1 0.429 32 7.28 380 [ <0.0030 0.0017 <0.0010 0.19 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.0036 <0.0010 | <0.0010 [ <0.00020 [ 0.429 | 0.668 +/- 0.909 (1.781)
8/28/2017 0.030 82 3.5 0.574 32 7.24 360 [ <0.0030 0.0020 <0.0010 0.20 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.029 0.0034 <0.0010 | <0.0010 | <0.00020( 0.574 1.926 +/- 1.09 (1.50)
3/14/2018 0.023 79 3.3 0.547 32 7.35 370 - - - - - - - - - - - - - - -
5/30/2018 - - - 0.537 - - - <0.0030 0.0022 <0.0010 0.21 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.026 0.0044 <0.0010 | <0.0010 | <0.00020( 0.537 1.80 +/- 0.979 (1.44)
9/11/2018 0.027 87 3.7 0.521 31 7.36 330 - 0.0040 - 0.27 - <0.0040 |<0.00086| <0.0010| 0.019 0.0040 <0.0010 - - 0.521 1.57 +/- 1.18 (1.99)
10/24/2018 0.034 88 3.9 0.390 33 7.7 370 | <0.0030 0.0029 <0.0010 0.21 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 0.0041 <0.0010 | <0.0010 | <0.00020( 0.390 0.818 +/- 0.817 (1.47)
12/4/2018 0.083 82 4.4 0.582 34 7.39 360 [ <0.0030 0.0014 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 0.0038 <0.0010 | <0.0010 | <0.00020  0.582 0.631 +/- 0.756 (1.31)
o | 12/17/2018 0.036 78 3.2 0.647 36 7.4 380 [ <0.0030 0.0016 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 0.0046 <0.0010 | <0.0010 | <0.00020 ( 0.647 0.494 +/- 0.751 (1.38)
Nl 1/9/2019 0.036 81 3.5 0.582 30 7.34 340 | <0.0030 0.0024 <0.0010 0.21 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 0.0037 <0.0010 | <0.0010 | <0.00020  0.582 1.01 +/- 0.649 (1.00)
'| 1/14/2019 0.026 83 3.6 0.565 30 7.22 430 | <0.0030 0.0027 <0.0010 0.20 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 0.0040 <0.0010 | <0.0010 | <0.00020 ( 0.565 0.745 +/- 0.779 (1.47)
@l 1212019 0.037 80 3.8 0.480 33 7.37 410 | <0.0030 0.0021 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 0.0042 <0.0010 | <0.0010 | <0.00020 ( 0.480 | 0.998 +/-0.631 (1.000)
2/8/2019 0.028 78 3.1 0.515 31 7.29 450 | <0.0030 0.0026 <0.0010 0.22 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 0.0044 <0.0010 | <0.0010 | <0.00020( 0.515 0.998 +/- 0.848 (1.26)
2/22/2019 0.029 66 3.2 0.579 30 7.48 340 | <0.0030 0.0014 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 0.0040 <0.0010 | <0.0010 | <0.00020( 0.579 0.775 +/- 0.873 (1.78)
3/4/2019 0.040 80 3.2 0.634 30 7.36 350 [ <0.0030 0.0021 <0.0010 0.21 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 0.0041 <0.0010 | <0.0010 | <0.00020 ( 0.634 2.29 +/-1.13 (1.50)
3/7/12019 0.048 79 <5.0 0.620 31 7.53 370 | <0.0030 0.0020 <0.0010 0.20 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.025 0.0043 <0.0010 | <0.0010 | <0.00020( 0.620 0.594 +/- 0.743 (1.38)
6/5/2019 - - - 0.625 - - - <0.0030 0.0079 <0.0010 0.33 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 0.0042 <0.0010 | <0.0010 | <0.00020( 0.625 2.18 +/- 1.00 (0.950)
8/28/2019 0.025 78 2.8 0.602 28 7.51 340 - 0.0022 - 0.20 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.031 0.0042 <0.0010 - - 0.602 1.76 +/- 1.07 (1.83)
10/4/2019 0.043 83 3.1 0.598 29 7.26 360 - 0.0011 - 0.16 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.027 0.0059 <0.0010 - - 0.598 | 0.0475 +/-0.872 (1.97)
10/15/2019 0.052 83 3.2 0.580 28 7.29 340 - 0.0012 - 0.16 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.028 0.0040 <0.0010 - - 0.580 1.56 +/- 1.04 (1.82)
11/6/2019 0.079 80 3.0 0.654 29 6.95 410 - 0.0018 - 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 0.0047 <0.0010 - - 0.654 0.446 +/- 0.879 (1.79)
11/6/2019 0.039 80 29 0.598 29 7.46 390 - 0.0015 - 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 0.0040 <0.0010 - - 0.598 0.136 +/- 0.654 (1.46)
12/17/2019 0.036 78 3.2 0.647 36 7.41 380 [ <0.0030 0.0016 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 0.0046 <0.0010 | <0.0010 | <0.00020 ( 0.647 0.494 +/- 0.751 (1.38)
12/18/2019 - - - - - - - <0.0030 0.0018 <0.0010 0.18 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.032 0.0040 <0.0010 | <0.0010 | <0.00020 - 0.194 +/- 0.601 (1.15)
2/21/2020 0.029 62 3.1 0.457 28 7.43 270 - 0.0041 - 0.18 <0.00089 | <0.0040 | 0.00098 | <0.0010| 0.017 <0.0010 <0.0010 - - 0.457 0.892 +/- 0.810 (1.39)
5/20/2020 - - - 0.518 - - - <0.0030 0.0034 <0.0010 0.21 <0.00089 | <0.0040 |<0.00086| <0.0010 0.024 0.0037 <0.0010 | <0.0010 | <0.00020 | 0.518 0.467 +/- 0.834 (1.72)
11/6/2016 0.0342 140 8 0.39 57 6.90 560 [ <0.0010 0.0099 <0.0010 0.400 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0159 <0.010 <0.0010 | <0.0010 | <0.00020 0.39 0.7 +/- 1.45
12/12/2016 | 0.0273 178 1" 0.39 173 6.68 826 | <0.0010 0.0076 <0.0010 0.447 <0.0010 0.0013 |<0.0050|<0.0010( 0.0244 <0.010 <0.0010 | <0.0010 | <0.00020 0.39 1.11 +/- 0.62
1/8/2017 0.034 72 6.4 0.376 43 7.49 240 | <0.0030 0.0063 <0.0010 0.250 <0.0010 [ <0.0040 0.002 | 0.0011 0.016 <0.0010 <0.0010 | <0.0010 | <0.00020( 0.376 0.342 +/- 0.71 (1.38)
1/24/2017 0.018 64 3.4 0.457 26 7.37 290 | <0.0030 0.0050 <0.0010 0.23 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.013 <0.0010 <0.0010 | <0.0010 [ <0.00020  0.457 | -0.189 +/-0.713 (1.49)
2/23/2017 0.034 85 7.4 0.525 58 7.00 340 | <0.0030 0.0067 <0.0010 0.28 <0.0010 [ <0.0040 | 0.0021 [<0.0010( 0.015 <0.0010 <0.0010 | <0.0010 | <0.00020( 0.525 1.156 +/- 0.854 (1.37)
4/25/2017 0.032 57 4.5 0.388 27 6.95 300 [ <0.0030 0.0084 <0.0010 0.21 <0.0010 0.0047 0.0026 | 0.0020 0.013 <0.0010 <0.0010 | <0.0010 | <0.00020 ( 0.388 1.267 +/- 0.807 (1.22)
5/16/2017 0.022 35 1.7 0.258 5.6 6.93 170 | <0.0030 0.0085 <0.0010 0.13 <0.0010 [ <0.0040 |<0.0020(<0.0010( <0.010 <0.0010 <0.0010 | <0.0010 [ <0.00020 ( 0.258 | 1.827 +/-0.854 (1.053)
6/21/2017 0.031 41 3.2 0.398 7.6 6.91 210 | <0.0030 0.0094 <0.0010 0.16 <0.0010 [ <0.0040 |<0.0020(<0.0010( <0.010 <0.0010 <0.0010 | <0.0010 | <0.00020 ( 0.398 0.51 +/- 0.848 (1.663)
8/28/2017 0.036 63 4.6 0.493 20 6.94 270 | <0.0030 0.0097 <0.0010 0.21 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.010 <0.0010 <0.0010 | <0.0010 | <0.00020 ( 0.493 2.01+/-1.13 (1.21)
3/14/2018 0.032 82 3.6 0.369 26 7.00 280 - - - - - - - - - - - - - 0.369 -
5/30/2018 - - - 0.383 - - - <0.0030 0.0086 <0.0010 0.24 <0.0010 0.0094 0.0030 | 0.0043 0.013 0.0014 0.0012 <0.0010 | <0.00020 ( 0.383 2.20 +/-1.71 (3.20)
9/11/2018 0.034 130 1.0 0.284 90 7.00 440 - 0.0052 - 0.31 - <0.0040 | 0.0019 |<0.0010| 0.011 <0.0010 <0.0010 - - 0.284 1.13 +/- 1.22 (2.05)
10/24/2018 0.065 67 4.4 0.280 28 717 280 | <0.0030 0.0052 <0.0010 0.22 <0.00089 0.0064 0.0015 | 0.0011 0.012 0.0038 0.0011 <0.0010 | <0.00020 ( 0.280 1.07 +/- 0.975 (1.71)
g 12/4/2018 0.090 44 24 0.446 17 7.09 150 | <0.0030 0.0046 <0.0010 0.19 <0.00089 0.010 0.0017 | 0.0022 0.011 0.0016 <0.0010 | <0.0010 | <0.00020 ( 0.446 0.739 +/- 0.911 (1.83)
< | 12/18/2018 0.029 32 1.4 0.678 16 6.99 220 | <0.0030 0.0044 <0.0010 0.16 <0.00089 0.0078 0.0017 | 0.0029 0.014 <0.0010 0.0018 <0.0010 | <0.00020 ( 0.678 1.13 +/- 1.20 (2.15)
m| 1/8/2019 0.051 50 25 0.501 13 7.04 410 | <0.0030 0.0059 <0.0010 0.22 <0.00089 0.012 0.0030 | 0.0041 0.011 0.0018 0.0013 <0.0010 | <0.00020 ( 0.501 2.33 +/-1.30 (1.97)
1/14/2019 0.025 24 1.1 0.551 71 6.97 230 | <0.0030 0.0041 <0.0010 0.15 <0.00089 0.0070 0.0018 | 0.0041 <0.010 0.0011 0.0028 <0.0010 | <0.00020 [ 0.551 1.05 +/- 1.01 (1.81)
1/22/2019 0.024 25 1.0 0.434 6.4 7.00 140 | <0.0030 0.0034 <0.0010 0.11 <0.00089 0.0041 0.0011 | 0.0020 [ <0.010 <0.0010 0.0012 <0.0010 | <0.00020  0.434 1.50 +/- 0.792 (1.13)
2/8/2019 0.019 17 <1.0 0.400 6.5 6.70 440 | <0.0030 0.0038 <0.0010 0.18 <0.00089 0.014 0.0023 | 0.0078 0.012 <0.0010 0.0031 <0.0010 | <0.00020 ( 0.400 1.04 +/- 0.992 (1.16)
3/4/2019 0.026 16 <1.0 0.556 6.4 6.85 420 | <0.0030 0.0054 <0.0010 0.17 <0.00089 0.015 0.0044 | 0.0090 0.011 <0.0010 0.0012 <0.0010 | <0.00020 ( 0.556 1.16 +/- 0.854 (1.35)
3/7/12019 0.023 29 1.2 0.543 1" 7.22 180 | <0.0030 0.0043 <0.0010 0.15 <0.00089 0.0098 0.0030 | 0.0047 | <0.010 <0.0010 <0.0010 | <0.0010 | <0.00020 ( 0.543 0.969 +/- 1.09 (2.01)
6/5/2019 - - - 0.516 - - - <0.0030 0.0092 <0.0010 0.17 <0.00089 0.0040 0.0023 | 0.0018 0.010 <0.0010 <0.0010 | <0.0010 | <0.00020( 0.516 1.55 +/- 1.60 (2.93)
8/28/2019 0.024 56 2.7 0.507 24 7.10 280 - 0.0051 - 0.24 <0.00089 | <0.0040 | 0.0018 | 0.0022 0.015 <0.0010 0.0010 - - 0.507 2.20 +/-1.05 (1.25)
10/4/2019 0.037 140 8.8 0.409 130 6.98 580 - 0.0049 - 0.33 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.021 <0.0010 <0.0010 - - 0.409 0.884 +/- 1.10 (2.02)
10/15/2019 0.041 140 10 0.517 130 6.98 630 - 0.0046 - 0.30 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 0.0032 <0.0010 - - 0.517 0.563 +/- 1.05 (2.22)
11/6/2019 0.050 67 4.2 0.508 38 7.07 320 - 0.0043 - 0.19 <0.00089 | <0.0040 | 0.0012 | <0.0010| <0.020 <0.0010 <0.0010 - - 0.508 2.68 +/-1.23 (1.80)
12/18/2019 0.029 32 1.4 0.678 16 6.99 220 | <0.0030 0.0044 <0.0010 0.16 <0.00089 0.0078 0.0017 | 0.0029 0.014 <0.0010 0.0018 <0.0010 | <0.00020 ( 0.678 1.13 +/- 1.20 (2.15)
2/21/2020 0.031 62 3.9 0.376 27 7.07 230 - 0.0040 - 0.18 <0.00089 | <0.0040 | 0.00086 | <0.0010| 0.018 <0.0010 <0.0010 - - 0.376 0.469 +/- 0.556 (1.03)
5/20/2020 - - - 0.339 - - - <0.0030 0.0037 <0.0010 0.20 <0.00089 [ <0.0040 | 0.0015 | <0.0010 0.011 <0.0010 <0.0010 | <0.0010 | <0.00020 | 0.339 1.08 +/- 0.841 (1.43)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/3/2016 0.421 139 <5 0.36 63 6.78 486 | <0.0010 <0.0010 <0.0010 0.131 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0168 <0.010 <0.0010 | <0.0010 | <0.00020 0.36 0.77 +/- 0.6
11/3/2016 0.433 141 <5 0.36 62 6.77 468 | <0.0010 <0.0010 <0.0010 0.134 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0173 <0.010 <0.0010 | <0.0010 | <0.00020 0.36 0.74 +/- 0.71
12/6/2016 0.486 136 8 0.32 84 6.92 530 [ <0.0010 0.0022 <0.0010 0.137 <0.0010 0.0022 |<0.0050|<0.0010( 0.0181 0.0417 <0.0010 | <0.0010 | <0.00020 0.32 2.099 +/- 1.051 (1.56)
1/4/2017 0.530 120 6.7 0.536 95 7.39 570 | <0.0030 0.0012 <0.0010 0.140 <0.0010 [ <0.0040 | 0.0036 [<0.0010( 0.023 0.046 <0.0010 | <0.0010 | <0.00020 ( 0.536 1.264 +/- 0.86 (1.39)
1/26/2017 0.75 150 4.5 0.564 91 7.44 340 | <0.0030 0.0019 <0.0010 0.16 <0.0010 [ <0.0040 | 0.0033 [<0.0010| 0.021 0.071 <0.0010 | <0.0010 [ <0.00020 [ 0.564 | 1.433 +/-0.894 (1.567)
2/21/2017 0.75 140 <5.0 0.308 63 6.90 500 [ <0.0030 0.0010 <0.0010 0.16 <0.0010 [ <0.0040 | 0.0047 [<0.0010| 0.021 0.034 <0.0010 | <0.0010 | <0.00020( 0.308 1.065 +/- 0.775 (1.38)
3/28/2017 0.86 130 7.0 0.519 100 6.78 600 [ <0.0030 <0.0010 <0.0010 0.17 <0.0010 [ <0.0040 | 0.0046 |<0.0010( 0.022 0.033 <0.0010 | <0.0010 [ <0.00020 ( 0.519 | 1.086 +/- 1.072 (1.955)
4/27/2017 1.6 170 9.0 0.328 140 7.05 680 | <0.0030 0.0016 <0.0010 0.18 <0.0010 [ <0.0040 | 0.0041 [<0.0010( 0.019 0.085 <0.0010 | <0.0010 | <0.00020 ( 0.328 | 1.333 +/-0.793 (1.263)
4/27/2017 1.4 160 9.1 0.314 140 7.05 620 [ <0.0030 0.0014 <0.0010 0.17 <0.0010 [ <0.0040 | 0.0040 |<0.0010( 0.018 0.080 <0.0010 | <0.0010 | <0.00020 ( 0.314 | 1.339 +/-0.753 (1.239)
5/18/2017 1.8 150 10 <0.250 150 6.90 660 [ <0.0030 <0.0010 <0.0010 0.18 <0.0010 [ <0.0040 | 0.0050 [<0.0010( 0.023 0.048 <0.0010 | <0.0010 | <0.00020 [ <0.250 | 1.05 +/-0.843 (1.391)
©| 6/20/2017 1.7 150 1" 0.362 150 6.94 640 | <0.0030 0.0012 <0.0010 0.16 <0.0010 [ <0.0040 | 0.0054 [<0.0010( 0.022 0.021 0.0010 <0.0010 | <0.00020 ( 0.362 2.39 +/-1.251 (1.779)
=| 8/16/2017 1.0 170 7.0 0.316 89 6.84 500 [ <0.0030 <0.0010 <0.0010 0.15 <0.0010 [ <0.0040 | 0.0060 [<0.0010( 0.024 0.010 <0.0010 | <0.0010 [ <0.00020 ( 0.316 | 1.651 +/-1.217 (1.901)
=| 3/15/2018 21 120 9.0 0.446 110 7.05 540 - - - - - - - - - - - - - - -
5/30/2018 - - - 0.349 - - - <0.0030 <0.0010 <0.0010 0.16 <0.0010 [ <0.0040 | 0.0052 [<0.0010( 0.018 0.063 <0.0010 | <0.0010 | <0.00020 ( 0.349 0.680 +/- 0.919 (1.79)
9/11/2018 0.66 130 7.0 0.319 64 7.09 380 - <0.0010 - 0.11 - <0.0040 | 0.0028 |<0.0010| <0.010 0.042 <0.0010 - - 0.319 0.790 +/- 0.925 (1.68)
3/8/2019 2.0 150 17 0.430 150 7.05 680 | <0.0030 <0.0010 <0.0010 0.15 <0.00089 | <0.0040 | 0.0058 |<0.0010| 0.017 0.013 <0.0010 | <0.0010 | <0.00020  0.430 1.53 +/- 0.978 (1.63)
6/7/2019 - - - 0.394 - - - <0.0030 <0.0010 <0.0010 0.13 <0.00089 | <0.0040 | 0.0041 |<0.0010| 0.022 0.0025 <0.0010 | <0.0010 | <0.00020 ( 0.394 0.952 +/- 0.738 (1.23)
9/4/2019 0.51 92 1" 0.495 62 7.29 380 - <0.0010 - 0.10 <0.00089 | <0.0040 | 0.0026 |<0.0010| 0.018 0.011 <0.0010 - - 0.495 0.322 +/- 1.15 (2.19)
10/3/2019 0.16 86 18 0.614 69 7.18 320 - <0.0010 - 0.078 <0.0010 [ <0.0040 |<0.0020(<0.0010| <0.020 0.0092 <0.0010 - - 0.614 1.52 +/- 0.956 (1.66)
10/16/2019 0.22 89 17 0.408 69 7.29 340 - <0.0010 - 0.075 <0.0010 [ <0.0040 |<0.0020(<0.0010| <0.020 0.026 <0.0010 - - 0.408 0.915 +/- 0.958 (1.66)
11/9/2019 0.19 89 15 0.568 71 7.34 380 - <0.0010 - 0.087 <0.00089 | <0.0040 | 0.0020 |<0.0010| <0.020 0.0067 <0.0010 - - 0.568 0.950 +/- 0.813 (1.42)
2/25/2020 0.80 130 5.6 0.354 58 7.08 480 - <0.0010 - 0.12 <0.00089 | <0.0040 | 0.0038 |<0.0010| 0.020 0.0074 <0.0010 - - 0.354 0.645 +/- 0.691 (1.22)
5/20/2020 - - - <0.250 - - - <0.0030 <0.0010 <0.0010 0.13 <0.00089 | <0.0040 | 0.0041 | <0.0010 0.016 0.0085 <0.0010 | <0.0010 | <0.00020 | <0.250 3.08 +/- 1.37 (1.96)
11/3/2016 19.9 232 7 0.34 409 6.75 1080 [ <0.0010 0.0021 <0.0010 0.181 <0.0010 | <0.0010 | 0.0062 [<0.0010| 0.0223 3.20 <0.0010 | <0.0010 | <0.00020 0.34 1.13 +/-1.21
12/6/2016 18.4 207 6 0.33 320 6.88 952 [ <0.0010 0.0032 <0.0010 0.150 0.0011 <0.0010 | 0.0098 (<0.0010| 0.0227 3.24 <0.0010 | <0.0010 | <0.00020 0.33 1.83 +/- 0.938 (1.097)
1/4/2017 17.0 120 7.2 0.464 360 7.23 810 | <0.0030 0.0045 <0.0010 0.11 0.0012 <0.0040 | 0.0067 |<0.0010( 0.031 2.8 <0.0010 | <0.0010 [ <0.00020 | 0.464 | 1.279 +/-0.814 (1.271)
1/26/2017 14 120 7.9 0.564 310 7.62 720 | <0.0030 0.0036 <0.0010 0.12 0.0016 <0.0040 | 0.0059 |<0.0010( 0.027 29 <0.0010 | <0.0010 | <0.00020  0.564 0.775 +/- 0.945 (1.78)
2/22/2017 19 200 7.6 0.287 380 6.88 960 | <0.0030 0.0021 <0.0010 0.15 <0.0010 | <0.0040 | 0.0068 [<0.0010| 0.030 3.4 <0.0010 | <0.0010 [ <0.00020 | 0.287 | 3.799 +/- 1.294 (1.122)
3/30/2017 17 180 7.4 0.496 390 6.78 980 | <0.0030 0.0018 <0.0010 0.15 <0.0010 | <0.0040 | 0.0067 [<0.0010| 0.028 3.4 <0.0010 | <0.0010 [ <0.00020 | 0.496 | 1.404 +/-0.825 (1.384)
4/26/2017 20 180 9.3 0.277 370 7.02 900 | <0.0030 0.0034 <0.0010 0.14 0.0014 <0.0040 | 0.0051 |<0.0010( 0.027 3.9 <0.0010 | <0.0010 | <0.00020 | 0.277 | 1.725 +/-0.836 (1.169)
5/18/2017 20 170 10 <0.250 420 6.85 960 | <0.0030 0.0037 <0.0010 0.14 <0.0010 | <0.0040 | 0.0030 [<0.0010| 0.034 3.9 <0.0010 | <0.0010 | <0.00020 | <0.250 | 2.717 +/-1.126 (1.213)
6/20/2017 19 190 5.7 0.388 300 6.99 960 | <0.0030 0.0028 <0.0010 0.15 0.0016 <0.0040 | 0.0070 | 0.0018 0.028 3.5 0.0021 0.0020 | <0.00020 | 0.388 | 1.714 +/- 0.955 (1.454)
~ 8/16/2017 16 210 6.6 0.410 290 7.16 720 | <0.0030 0.0020 <0.0010 0.17 <0.0010 | <0.0040 | 0.0073 [<0.0010| 0.031 3.6 <0.0010 | <0.0010 [ <0.00020 | 0.410 | 1.544 +/-1.152 (1.911)
;' 3/15/2018 16 160 9.9 0.372 340 7.01 830 - - - - - - - - - - - - - - -
= 5/30/2018 - - - 0.431 - - - < 0.0030 0.0023 <0.0010 0.13 <0.0010 | <0.0040 | 0.0058 [<0.0010| 0.019 3.4 <0.0010 | <0.0010 | <0.00020  0.431 0.629 +/- 0.757 (1.48)
9/11/2018 19 200 13 0.330 470 7.20 880 - 0.0024 - 0.14 - <0.0040 | 0.0076 |<0.0010( 0.014 3.0 <0.0010 - - 0.330 1.36 +/- 0.956 (1.64)
3/8/2019 15 170 15 0.414 480 7.12 960 | <0.0030 0.0032 <0.0010 0.11 <0.00089 | <0.0040 | 0.0029 |<0.0010| 0.025 2.7 <0.0010 | <0.0010 | <0.00020( 0.414 1.23 +/- 0.995 (1.76)
3/8/2019 14 180 16 0.487 460 7.42 950 | <0.0030 0.0030 <0.0010 0.12 <0.00089 | <0.0040 | 0.0029 |<0.0010( 0.023 2.8 <0.0010 | <0.0010 | <0.00020  0.487 1.52 +/-1.04 (1.77)
6/7/2019 - - - 0.464 - - - < 0.0030 0.0031 <0.0010 0.11 0.0011 <0.0040 | 0.0033 |<0.0010( 0.039 2.6 <0.0010 | <0.0010 | <0.00020  0.464 2.07 +/- 0.855 (0.706)
9/4/2019 18 160 15 0.550 420 7.1 900 - 0.0035 - 0.12 0.0010 <0.0040 | 0.0040 |<0.0010( 0.031 24 <0.0010 - - 0.550 1.54 +/-1.17 (1.89)
10/4/2019 15 180 19 0.685 430 6.97 920 - 0.0033 - 0.12 0.0010 <0.0040 | 0.0048 |<0.0010( 0.024 24 <0.0010 - - 0.685 2.22 +/- 1.38 (2.36)
10/16/2019 18 190 17 0.399 500 7.05 1000 - 0.0034 - 0.11 <0.0010 | <0.0040 | 0.0033 [<0.0010| 0.027 24 <0.0010 - - 0.399 1.43 +/- 1.30 (2.26)
11/9/2019 18 190 19 0.410 530 7.12 1100 - 0.0045 - 0.13 0.00091 <0.0040 | 0.0042 |<0.0010( 0.027 23 <0.0010 - - 0.410 1.60 +/- 0.874 (1.39)
2/25/2020 14 180 13 0.348 480 6.43 970 - 0.0039 - 0.12 0.0010 <0.0040 | 0.0030 |<0.0010( 0.033 2.2 <0.0010 - - 0.348 0.873 +/- 0.701 (1.15)
5/20/2020 - - - 0.601 - - - <0.0030 0.0032 <0.0010 0.15 <0.00089 | <0.0040 | 0.0069 | <0.0010 0.026 2.0 <0.0010 [ <0.0010 | <0.00020 | 0.601 0.893 +/- 0.847 (1.45)

Haley & Aldrich, Inc.

Page 2 of 8

September 2020



Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/4/2016 17.4 233 7 0.29 419 6.99 1030 | <0.0010 0.0040 <0.0010 0.115 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0197 0.737 <0.0010 | <0.0010 | <0.00020 0.29 1.36 +/- 2.05
12/7/2016 19.8 235 6 0.29 443 7.09 1050 | <0.0010 0.0026 <0.0010 0.111 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0223 0.706 <0.0010 | <0.0010 | <0.00020 0.29 1.485 +/- 0.903 (1.46)
1/5/2017 12 140 12 0.366 230 7.59 570 | <0.0030 0.0046 <0.0010 0.066 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.023 0.960 <0.0010 | <0.0010 [ <0.00020 ( 0.366 | 0.426 +/-0.725 (1.575)
1/5/2017 12 120 12 0.367 220 7.52 550 [ <0.0030 0.0049 <0.0010 0.068 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.023 0.96 <0.0010 | <0.0010 | <0.00020( 0.367 2.824 +/-1.24 (1.43)
1/26/2017 12 130 12 0.538 300 7.80 690 | <0.0030 0.0045 <0.0010 0.085 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.022 0.87 <0.0010 | <0.0010 | <0.00020 ( 0.538 0.613 +/- 0.977 (2.04)
2/21/2017 14 190 9.6 0.288 320 7.1 840 | <0.0030 0.0057 <0.0010 0.10 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.025 0.83 <0.0010 | <0.0010 | <0.00020 ( 0.288 2.291 +/- 1.291 (1.88)
3/30/2017 15 180 8.8 0.475 360 7.03 940 | <0.0030 0.0054 <0.0010 0.11 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.025 0.83 <0.0010 | <0.0010 | <0.00020 ( 0.475 1.354 +/- 0.798 (1.2)
4/26/2017 14 160 1" 0.300 270 7.26 660 [ <0.0030 0.0050 <0.0010 0.082 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.018 1.0 <0.0010 | <0.0010 | <0.00020 ( 0.300 |1.0124 +/-0.666 (1.149)
5/17/2017 14 150 9.5 0.348 300 712 740 | <0.0030 0.0062 <0.0010 0.098 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 1.2 <0.0010 | <0.0010 [ <0.00020 [ 0.348 | 1.426 +/- 0.721 (0.966)
6/21/2017 15 170 9.5 0.361 340 7.23 720 | <0.0030 0.0060 <0.0010 0.10 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.022 0.93 <0.0010 | <0.0010 [ <0.00020  0.361 | 1.421 +/-0.963 (1.478)
8/16/2017 14 160 9.1 0.376 330 7.15 700 [ <0.0030 0.0048 <0.0010 0.10 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.025 1.0 <0.0010 | <0.0010 [ <0.00020 ( 0.376 | 0.913 +/-1.158 (2.154)
2/5/2018 20 200 7.6 0.392 400 7.64 1000 | <0.0030 0.0066 <0.0010 0.12 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.019 1.0 <0.0010 | <0.0010 | <0.00020 ( 0.392 1.35 +/- 0.902 (1.05)
3/15/2018 12 120 10 0.354 180 7.32 540 - - - - - - - - - - - - - - -
3/15/2018 12 120 12 0.344 180 7.35 580 - - - - - - - - - - - - - - -
5/30/2018 - - - 0.343 - - - <0.0030 0.0053 <0.0010 0.082 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.017 0.93 <0.0010 | <0.0010 | <0.00020 ( 0.343 1.07 +/- 0.816 (1.51)
9/12/2018 16 180 10 0.290 320 7.20 700 - 0.0045 - 0.082 - <0.0040 | 0.0016 |<0.0010| 0.012 0.86 <0.0010 - - 0.290 0.840 +/- 0.855 (1.47)
0 10/24/2018 15 170 9.2 0.400 290 7.48 680 | <0.0030 0.0052 <0.0010 0.080 <0.00089 | <0.0040 | 0.00086 | <0.0010| 0.016 0.92 <0.0010 | <0.0010 | <0.00020 ( 0.400 1.08 +/- 0.906 (1.55)
;' 12/3/2018 15 170 9.6 0.354 300 7.22 740 | <0.0030 0.0054 <0.0010 0.082 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 0.92 <0.0010 | <0.0010 | <0.00020  0.354 1.27 +/- 0.947 (1.57)
s 12/4/2018 15 170 12 0.412 310 714 770 | <0.0030 0.0055 <0.0010 0.083 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.018 0.93 <0.0010 | <0.0010 | <0.00020  0.412 0.387 +/- 0.807 (1.58)
12/17/2018 14 170 9.6 0.447 340 7.37 860 | <0.0030 0.0059 <0.0010 0.089 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 0.99 <0.0010 | <0.0010 | <0.00020 ( 0.447 0.264 +/- 0,782 (1.60)
1/7/2019 16 200 9.0 0.404 360 7.15 960 | <0.0030 0.0063 <0.0010 0.098 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.016 1.0 <0.0010 | <0.0010 | <0.00020 ( 0.404 1.44 +/- 0.723 (0.965)
1/15/2019 17 200 9.2 0.355 400 7.09 1000 | <0.0030 0.0060 <0.0010 0.097 <0.00089 | <0.0040 |<0.00086| 0.0024 0.016 0.91 <0.0010 | <0.0010 | <0.00020( 0.355 0.890 +/- 0.859 (1.51)
1/22/2019 18 200 9.6 <0.250 380 712 940 | <0.0030 0.0062 <0.0010 0.10 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.016 0.88 <0.0010 | <0.0010 | <0.00020 ( <0.250 | 1.81 +/-0.948 (1.31)
2/22/2019 26 170 5.9 0.305 410 7.18 1000 | <0.0030 0.0071 <0.0010 0.12 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.017 1.1 <0.0010 | <0.0010 | <0.00020( 0.305 1.51 +/- 0.973 (1.60)
3/5/2019 30 240 6.5 0.386 360 7.24 950 | <0.0030 0.016 0.0027 0.14 0.0067 0.0070 0.0036 | 0.014 0.020 1.1 0.0069 0.0061 [ <0.00020 ( 0.386 1.05 +/- 0.949 (1.65)
3/8/2019 29 190 6.0 0.311 380 7.18 1000 | <0.0030 0.0080 <0.0010 0.13 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.018 1.1 <0.0010 | <0.0010 | <0.00020 ( 0.311 1.09 +/- 1.19 (1.95)
6/7/2019 - - - 0.330 - - - <0.0030 0.0071 <0.0010 0.11 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.033 1.5 <0.0010 | <0.0010 | <0.00020( 0.330 1.42 +/- 0.675 (0.721)
9/3/2019 22 120 7.2 0.408 380 7.18 1000 - 0.0048 - 0.11 <0.00089 | <0.0040 | 0.0016 |<0.0010| 0.027 0.92 <0.0010 - - 0.408 0.969 +/- 0.982 (1.71)
10/4/2019 17 220 7.4 0.355 380 7.07 920 - 0.0044 - 0.098 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.021 0.93 <0.0010 - - 0.355 0.341 +/- 1.12 (2.39)
10/16/2019 18 220 8.3 0.288 380 7.27 1000 - 0.0044 - 0.089 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.021 0.94 <0.0010 - - 0.288 1.03 +/- 1.06 (1.89)
11/6/2019 17 230 8.9 0.305 370 6.81 1000 - 0.0050 - 0.10 <0.00089 | <0.0040 | 0.0017 |<0.0010| 0.021 0.93 <0.0010 - - 0.305 1.32 +/- 0.848 (1.54)
12/17/2019 14 170 9.6 0.447 340 7.37 860 | <0.0030 0.0059 <0.0010 0.089 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 0.99 <0.0010 | <0.0010 | <0.00020 ( 0.447 0.264 +/- 0.782 (1.60)
12/19/2019 - - - - - - - <0.0030 0.0045 <0.0010 0.095 <0.00089 | <0.0040 | 0.0018 |<0.0010| 0.029 0.87 <0.0010 | <0.0010 | <0.00020 - 0.852 +/- 0.823 (1.43)
2/19/2020 33 210 5.7 0.289 290 7.21 880 - 0.0064 - 0.097 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 1.5 <0.0010 - - 0.289 0.902 +/- 0.689 (1.21)
5/20/2020 - - - - - - - <0.0030 0.0045 <0.0010 0.093 <0.00089 | <0.0040 | 0.0022 | <0.0010 0.020 1.1 <0.0010 | <0.0010 | <0.00020 | <0.250 1.10 +/- 0.830 (1.48)
5/20/2020 - - - - - - - <0.0030 0.0046 <0.0010 0.095 <0.00089 [ <0.0040 | 0.0013 | <0.0010 0.020 1.0 <0.0010 0.0014 [ <0.00020 | <0.250 | 0.676 +/- 0.732 (1.39)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/4/2016 2.26 123 17 0.53 108 715 534 | <0.0010 <0.0010 <0.0010 0.0984 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0258 0.312 <0.0010 | <0.0010 | <0.00020 0.53 3.12 +/-1.09
12/7/2016 3.08 119 16 0.49 109 7.22 476 | <0.0010 <0.0010 <0.0010 0.0842 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0296 0.337 0.0015 <0.0010 | <0.00020 0.49 2.19 +/- 0.982 (1.395)
1/5/2017 2.80 82 16 0.508 110 7.55 400 | <0.0030 <0.0010 <0.0010 0.075 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.034 0.320 <0.0010 | <0.0010 | <0.00020( 0.508 1.555 +/- 0.77 (0.78)
1/27/2017 24 82 17 0.557 120 8.13 420 | <0.0030 <0.0010 <0.0010 0.072 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.35 <0.0010 | <0.0010 [ <0.00020  0.557 | 0.530 +/-0.803 (1.665)
2/21/2017 2.5 120 17 0.481 96 7.29 500 [ <0.0030 <0.0010 <0.0010 0.089 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.031 0.33 <0.0010 | <0.0010 | <0.00020 ( 0.481 1.47 +/- 0.781 (1.13)
3/30/2017 2.2 100 18 0.654 110 7.15 490 | <0.0030 <0.0010 <0.0010 0.080 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.33 <0.0010 | <0.0010 | <0.00020 [ 0.654 | 1.423 +/-0.882 (1.396)
4/26/2017 1.9 90 17 0.481 97 7.50 400 | <0.0030 <0.0010 <0.0010 0.069 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.025 0.42 <0.0010 | <0.0010 [ <0.00020 [ 0.481 | 1.052 +/-0.701 (1.096)
5/17/2017 21 100 19 <0.250 97 7.27 480 | <0.0030 <0.0010 <0.0010 0.098 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.034 0.44 <0.0010 | <0.0010 [ <0.00020 [ <0.250 | 1.296 +/- 0.695 (0.976)
6/20/2017 2.0 100 17 0.507 110 7.33 540 | <0.0030 <0.0010 <0.0010 0.092 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.36 <0.0010 | <0.0010 | <0.00020( 0.507 0.709 +/- 0.885 (1.45)
6/20/2017 2.0 100 18 0.528 110 7.34 460 | <0.0030 <0.0010 <0.0010 0.092 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.35 <0.0010 | <0.0010 [ <0.00020 ( 0.528 | 0.4584 +/-0.74 (1.361)
8/16/2017 2.2 120 16 0.561 110 7.23 430 | <0.0030 <0.0010 <0.0010 0.097 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.035 0.35 <0.0010 | <0.0010 | <0.00020 ( 0.561 0.977 +/- 0.86 (1.513)
3/15/2018 21 110 20 0.386 100 7.4 410 - - - - - - - - - - - - - 0.386 -
5/30/2018 - - - 0.496 - - - <0.0030 <0.0010 <0.0010 0.089 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.026 0.34 <0.0010 | <0.0010 | <0.00020 ( 0.496 0.599+/- 0.700 (1.38)
9/12/2018 24 110 20 0.440 110 7.34 470 - <0.0010 - 0.074 - <0.0040 |<0.00086|<0.0010| 0.021 0.34 <0.0010 - - 0.440 0.216 +/- 0.875 (1.80)
10/25/2018 2.3 110 19 0.567 110 7.42 440 | <0.0030 <0.0010 <0.0010 0.071 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 0.34 <0.0010 | <0.0010 | <0.00020 ( 0.567 0.466 +/- 0.708 (1.39)
12/3/2018 2.8 110 21 0.456 110 7.22 440 | <0.0030 <0.0010 <0.0010 0.076 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 0.35 <0.0010 | <0.0010 | <0.00020 ( 0.456 0.635 +/- 0.846 (1.59)
. 12/17/2018 2.3 110 35 0.538 110 7.51 540 [ <0.0030 <0.0010 <0.0010 0.077 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.030 0.35 <0.0010 | <0.0010 | <0.00020 ( 0.538 0.906 +/- 0.898 (1.58)
;' 12/18/2018 2.2 110 34 0.544 110 7.48 620 | <0.0030 <0.0010 <0.0010 0.078 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.030 0.35 <0.0010 | <0.0010 | <0.00020 ( 0.544 0.790 +/- 0.945 (1.74)
s 1/7/2019 2.5 120 22 0.467 100 719 520 [ <0.0030 <0.0010 <0.0010 0.082 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.025 0.33 <0.0010 | <0.0010 | <0.00020 ( 0.467 0.931 +/- 0.695 (1.12)
1/15/2019 2.2 110 24 0.435 100 713 560 [ <0.0030 <0.0010 <0.0010 0.074 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 0.30 <0.0010 | <0.0010 | <0.00020 ( 0.435 1.05 +/- 0.901 (1.56)
1/21/2019 2.2 110 24 0.378 96 7.32 590 | <0.0030 <0.0010 <0.0010 0.077 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.022 0.33 <0.0010 | <0.0010 | <0.00020( 0.378 1.51+/- 0.834 (1.25)
1/22/2019 2.0 110 23 0.382 100 7.39 510 | <0.0030 <0.0010 <0.0010 0.075 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.022 0.32 <0.0010 | <0.0010 | <0.00020 ( 0.382 1.57 +/- 0.818 (1.14)
2/5/2019 2.5 110 24 0.399 100 7.57 540 | <0.0030 <0.0010 <0.0010 0.082 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 0.32 <0.0010 | <0.0010 | <0.00020( 0.399 0.849 +/- 0.718 (1.22)
2/22/2019 2.5 92 21 0.361 100 7.24 540 | <0.0030 <0.0010 <0.0010 0.088 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 0.30 <0.0010 | <0.0010 | <0.00020 ( 0.361 0.512 +/- 0.652 (1.29)
3/5/2019 2.7 120 21 0.483 100 7.32 520 [ <0.0030 <0.0010 <0.0010 0.088 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.31 <0.0010 | <0.0010 | <0.00020 ( 0.483 1.02 +/- 0.896 (1.55)
3/5/2019 2.5 130 22 0.467 100 7.25 540 | <0.0030 <0.0010 <0.0010 0.087 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.32 <0.0010 | <0.0010 | <0.00020  0.467 0.867 +/- 0.763 (1.35)
3/11/2019 3.0 120 20 0.426 100 7.15 500 [ <0.0030 <0.0010 <0.0010 0.082 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 0.31 <0.0010 | <0.0010 | <0.00020 ( 0.426 0.895 +/- 0.914 (1.80)
6/7/2019 - - - 0.429 - - - <0.0030 <0.0010 <0.0010 0.084 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.040 0.29 <0.0010 | <0.0010 | <0.00020 ( 0.429 1.13 +/- 0.711 (1.01)
9/3/2019 2.2 110 20 0.533 100 7.32 520 - <0.0010 - 0.078 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 0.30 <0.0010 - - 0.533 0.629 +/- 0.872 (1.64)
10/4/2019 24 120 24 0.573 99 714 450 - <0.0010 - 0.077 <0.0010 [ <0.0040 |<0.0020(<0.0010|( 0.028 0.29 <0.0010 - - 0.573 0.167 +/- 1.08 (2.32)
10/16/2019 2.7 120 20 0.358 95 7.34 510 - <0.0010 - 0.071 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.30 <0.0010 - - 0.358 1.04 +/- 0.783 (0.978)
11/6/2019 2.5 110 19 0.472 97 6.76 490 - <0.0010 - 0.078 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 0.30 <0.0010 - - 0.472 0.614 +/- 0.760 (1.52)
12/17/2019 2.3 110 35 0.538 110 7.51 540 [ <0.0030 <0.0010 <0.0010 0.077 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.030 0.35 <0.0010 | <0.0010 | <0.00020 ( 0.538 0.906 +/- 0.898 (1.58)
12/18/2019 - - - - - - - <0.0030 <0.0010 <0.0010 0.080 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.038 0.29 <0.0010 | <0.0010 | <0.00020 - 0.835 +/- 0.756 (1.35)
2/19/2020 2.9 130 22 0.380 100 712 480 - <0.0010 - 0.088 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.034 0.30 <0.0010 - - 0.380 0.511 +/- 0.660 (1.39)
5/20/2020 - - - 0.499 - - - <0.0030 <0.0010 <0.0010 0.086 <0.00089 | <0.0040 |<0.00086| <0.0010 0.029 0.28 <0.0010 | <0.0010 | <0.00020 | 0.499 0.426 +/- 0.673 (1.37)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/2/2016 0.0425 157 1" 1.22 118 6.82 516 | <0.0010 0.0026 <0.0010 0.773 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0263 <0.010 <0.0010 | <0.0010 | <0.00020 1.22 1.85 +/- 0.91
12/9/2016 0.0431 154 15 1.37 107 6.89 630 [ <0.0010 0.0029 <0.0010 0.783 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0274 <0.010 <0.0010 | <0.0010 | <0.00020 1.37 0.98 +/- 0.64
1/7/2017 0.039 130 13 1.10 120 7.58 580 | <0.0030 0.0027 <0.0010 0.800 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.033 <0.0010 <0.0010 | <0.0010 | <0.00020 1.10 2.34 +/-1.05 (1.165)
1/30/2017 0.037 130 1" 1.55 120 7.40 570 | <0.0030 0.0026 <0.0010 0.73 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 <0.0010 <0.0010 | <0.0010 | <0.00020 1.55 1.777 +/- 1.093 (1.668)
2/21/2017 0.051 150 12 1.18 95 6.91 560 [ <0.0030 0.0025 <0.0010 0.76 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.031 <0.0010 <0.0010 | <0.0010 | <0.00020 1.18 1.094 +/- 0.728 (1.32)
3/28/2017 0.047 130 1" 1.44 100 6.88 580 | <0.0030 0.0025 <0.0010 0.76 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.031 <0.0010 <0.0010 | <0.0010 | <0.00020 1.44 2.332 +/- 0.978 (1.216)
4/27/2017 0.060 150 12 1.38 93 6.97 560 [ <0.0030 0.0025 <0.0010 0.76 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 <0.0010 <0.0010 | <0.0010 | <0.00020 1.38 1.843 +/- 0.862 (1.087)
5/18/2017 0.046 150 13 1.59 97 6.88 600 [ <0.0030 0.0027 <0.0010 0.75 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.033 <0.0010 <0.0010 | <0.0010 | <0.00020 1.59 1.934 +/- 0.991 (1.312)
6/24/2017 0.036 130 1" 1.18 110 7.02 490 | <0.0030 0.0020 <0.0010 0.72 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 <0.0010 <0.0010 | <0.0010 | <0.00020 1.18 1.787 +/- 1.083 (1.687)
8/15/2017 0.052 140 10 1.27 98 6.89 500 [ <0.0030 0.0021 <0.0010 0.70 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.033 <0.0010 <0.0010 | <0.0010 | <0.00020 1.27 1.396 +/- 1.106 (1.858)
3/15/2018 0.054 140 12 1.45 84 7.03 580 - - - - - - - - - - - - - 1.45 -
3/15/2018 0.049 140 12 1.45 84 7.03 570 - - - - - - - - - - - - - 1.45 -
5/30/2018 - - - 1.20 - - - <0.0030 0.0020 <0.0010 0.72 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.025 0.0045 <0.0010 | <0.0010 | <0.00020 1.20 2.60 +/-1.10 (1.46)
9/12/2018 0.051 150 16 1.20 73 6.99 400 - 0.0023 - 0.69 - <0.0040 |<0.00086| <0.0010| 0.019 <0.0010 <0.0010 - - 1.20 2.78 +/-1.35 (1.70)
10/25/2018 0.034 140 14 1.22 67 7.10 510 | <0.0030 0.0021 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 <0.0010 <0.0010 | <0.0010 | <0.00020 1.22 2.30 +/-1.02 (1.30)
o | 12/4/2018 0.052 130 1" 1.72 74 7.04 500 [ <0.0030 0.0024 <0.0010 0.61 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 <0.0010 <0.0010 | <0.0010 | <0.00020 1.72 1.27 +/- 0.878 (1.41)
5| 12/17/2018 0.067 130 1" 1.65 120 7.25 560 | <0.0030 0.0022 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 <0.0010 <0.0010 | <0.0010 | <0.00020 1.65 0.752 +/- 0.772 (1.25)
2| 172019 0.050 140 12 1.66 87 7.00 540 [ <0.0030 0.0028 <0.0010 0.67 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 <0.0010 <0.0010 | <0.0010 | <0.00020 1.66 1.46 +/- 0.694 (0.742)
= 1/15/2019 0.071 140 12 1.71 95 6.97 580 | <0.0030 0.0022 <0.0010 0.63 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.022 <0.0010 <0.0010 | <0.0010 | <0.00020 1.71 2.64 +/-1.10 (0.855)
1/21/2019 0.080 140 13 1.41 100 7.04 680 | <0.0030 0.0021 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 <0.0010 <0.0010 | <0.0010 | <0.00020 1.41 2.37 +/-1.01 (1.24)
2/9/2019 0.082 130 15 <2.50 99 6.98 690 | <0.0030 0.0018 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 <0.0010 <0.0010 | <0.0010 | <0.00020( <2.50 1.91 +/-1.20 (1.80)
2/22/2019 0.055 120 13 1.67 90 712 520 [ <0.0030 0.0024 <0.0010 0.66 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 <0.0010 <0.0010 | <0.0010 | <0.00020 1.67 1.77+/- 1.06 (1.68)
2/22/2019 0.052 120 14 1.68 92 7.01 520 [ <0.0030 0.0023 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 <0.0010 <0.0010 | <0.0010 | <0.00020 1.68 1.45 +/- 1.20 (1.93)
3/5/2019 0.070 130 14 1.78 88 7.09 600 [ <0.0030 0.0022 <0.0010 0.63 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.023 <0.0010 <0.0010 | <0.0010 | <0.00020 1.78 1.47 +/- 0.937 (1.39)
3/7/12019 0.078 130 14 1.71 85 7.08 570 | <0.0030 0.0023 <0.0010 0.61 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 <0.0010 <0.0010 | <0.0010 | <0.00020 1.71 0.225 +/- 0.901 (1.92)
6/5/2019 - - - 1.52 - - - <0.0030 0.0024 <0.0010 0.56 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 <0.0010 <0.0010 | <0.0010 | <0.00020 1.52 2.09 +/-1.02 (1.39)
8/28/2019 0.046 120 16 1.69 73 719 520 - 0.0024 - 0.63 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 <0.0010 <0.0010 - - 1.69 3.08 +/- 1.25 (1.67)
10/3/2019 0.21 130 16 1.66 70 6.94 490 - 0.0022 - 0.65 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.025 <0.0010 <0.0010 - - 1.66 0.0972 +/- 0.959 (2.11)
10/16/2019 0.065 130 13 1.43 68 712 470 - 0.0020 - 0.58 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.026 <0.0010 <0.0010 - - 1.43 1.39 +/- 1.23 (2.08)
11/9/2019 0.056 120 14 1.47 75 7.22 520 - 0.0024 - 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.026 <0.0010 <0.0010 - - 1.47 0.809 +/- 0.659 (0.955)
12/17/2019 0.067 130 83 1.65 120 7.25 560 [ <0.0030 0.0022 <0.0010 0.65 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.029 <0.0010 <0.0010 | <0.0010 | <0.00020 1.65 0.752 +/- 0.772 (1.25)
12/19/2019 - - - - - - - <0.0030 0.0022 <0.0010 0.59 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.031 <0.0010 <0.0010 | <0.0010 | <0.00020 - 0.991 +/- 0.876 (1.50)
2/21/2020 0.064 120 13 1.68 56 7.08 510 - 0.0024 - 0.56 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.030 <0.0010 <0.0010 - - 1.68 1.26 +/- 0.793 (1.19)
5/19/2020 - - - 1.52 - - - <0.0030 0.0021 <0.0010 0.53 <0.00089 | <0.0040 |<0.00086| <0.0010 0.022 <0.0010 <0.0010 | <0.0010 | <0.00020 1.52 1.31 +/- 0.928 (1.61)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/5/2016 2.04 153 19 0.38 178 7.05 632 | <0.0010 <0.0010 <0.0010 0.0533 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0221 0.0194 0.0014 <0.0010 | <0.00020 0.38 1.48 +/-1.18
12/8/2016 1.99 152 19 0.44 170 7.25 610 [ <0.0010 <0.0010 <0.0010 0.0552 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0248 0.0506 <0.0010 | <0.0010 | <0.00020 0.44 -
12/8/2016 1.92 145 18 0.43 157 7.19 610 | <0.0010 <0.0010 <0.0010 0.0534 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0240 0.0378 <0.0010 | <0.0010 | <0.00020 0.43 0.968 +/- 0.977 (1.68)
1/6/2017 2.00 140 20 0.552 180 7.76 540 [ <0.0030 <0.0010 <0.0010 0.051 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.028 0.034 <0.0010 | <0.0010 | <0.00020  0.552 1.29 +/- 0.805 (1.28)
1/28/2017 1.9 130 20 0.516 220 7.68 560 [ <0.0030 <0.0010 <0.0010 0.053 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.024 0.0062 <0.0010 | <0.00020 ( 0.516 0.626 +/- 0.792 (1.64)
2/21/2017 1.8 170 17 0.364 220 7.24 720 | <0.0030 <0.0010 <0.0010 0.065 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.013 0.0051 <0.0010 | <0.00020 ( 0.364 | 1.275 +/-0.699 (0.801)
3/30/2017 1.7 160 15 0.519 220 7.04 760 | <0.0030 <0.0010 <0.0010 0.070 <0.0010 0.018 <0.0020|<0.0010| 0.030 0.011 0.0038 <0.0010 | <0.00020 ( 0.519 | 1.539 +/-0.854 (1.313)
4/26/2017 1.8 170 16 0.378 220 7.25 660 0.0031 <0.0010 <0.0010 0.063 <0.0010 0.0051 |<0.0020|<0.0010( 0.026 0.013 0.0037 <0.0010 | <0.00020 ( 0.378 | 0.783 +/- 0.598 (1.004)
5/17/2017 1.7 160 17 <0.250 220 7.06 660 [ <0.0030 <0.0010 <0.0010 0.068 <0.0010 0.0071 |<0.0020|<0.0010( 0.031 0.015 0.0052 <0.0010 | <0.00020 [ <0.250 | 1.984 +/- 1.099 (1.498)
6/21/2017 1.5 150 16 0.411 190 7.23 640 | <0.0030 <0.0010 <0.0010 0.062 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.027 0.011 0.0054 <0.0010 | <0.00020 ( 0.411 1.34 +/- 0.953 (1.499)
8/16/2017 1.9 140 16 0.416 200 7.21 540 | <0.0030 <0.0010 <0.0010 0.055 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.011 0.0033 <0.0010 | <0.00020 ( 0.416 | 0.629 +/-0.785 (1.491)
| 3/15/12018 1.4 150 17 0.351 190 719 620 - - - - - - - - - - - - - 0.351 -
Q. 5/29/2018 - - - 0.420 - - - <0.0030 <0.0010 <0.0010 0.063 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.024 0.013 0.0054 <0.0010 | <0.00020 ( 0.420 0.764 +/- 0.830 (1.49)
9/12/2018 1.6 160 18 0.340 160 7.22 520 - <0.0010 - 0.059 - 0.0071 (< 0.00086| <0.0010( 0.020 0.023 0.0044 - - 0.340 0.663 +/- 0.834 (1.62)
3/7/12019 1.5 140 16 0.398 170 7.30 600 [ <0.0030 <0.0010 <0.0010 0.066 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.020 0.013 0.0022 <0.0010 | <0.00020 ( 0.398 0.733 +/- 0.989 (1.85)
6/5/2019 - - - - - - - <0.0030 <0.0010 <0.0010 0.074 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.025 0.016 0.0044 <0.0010 | <0.00020  0.497 1.22 /- 0.793 (1.13)
6/5/2019 - - - - - - - <0.0030 <0.0010 <0.0010 0.072 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.017 0.0044 <0.0010 | <0.00020 ( 0.512 1.82 +/-1.10 (1.72)
9/3/2019 21 120 16 0.509 140 7.25 590 - <0.0010 - 0.064 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.014 <0.0010 - - 0.509 1.45 +/- 0.907 (1.54)
9/5/2019 1.9 140 17 0.504 140 7.25 610 - <0.0010 - 0.063 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 0.016 <0.0010 - - 0.504 0.448 +/- 0.971 (1.79)
10/2/2019 1.8 130 18 0.442 140 7.36 540 - <0.0010 - 0.056 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 0.014 <0.0010 - - 0.442 0.665 +/- 0.847 (1.63)
10/16/2019 2.0 130 17 0.360 140 7.28 580 - <0.0010 - 0.054 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.023 0.014 <0.0010 - - 0.360 0.253 +/- 1.22 (2.67)
11/9/2019 1.7 130 18 0.490 160 7.4 600 - <0.0010 - 0.060 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 0.018 0.0016 - - 0.490 0.638 +/- 0.709 (1.10)
2/24/2020 1.7 150 16 0.357 210 6.32 610 - <0.0010 - 0.069 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.016 <0.0010 - - 0.357 0.529 +/- 0.690 (1.42)
5/20/2020 - - - - - - - <0.0030 <0.0010 <0.0010 0.074 <0.00089 | <0.0040 |<0.00086| <0.0010 0.023 0.013 0.0020 <0.0010 | <0.00020 | 0.348 0.572 +/- 0.753 (1.54)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

Marston, MO

§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)

1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,

S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/4/2016 3.18 181 17 0.52 384 7.03 816 | <0.0010 <0.0010 <0.0010 0.0963 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0188 0.279 0.0014 <0.0010 | <0.00020 0.52 0 +/-4.36
12/7/2016 2.52 164 18 0.61 292 7.28 688 | <0.0010 <0.0010 <0.0010 0.0888 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0174 0.351 0.0010 <0.0010 | <0.00020 0.61 2.898 +/- 1.35 (2.05)

1/5/2017 1.6 110 21 0.643 310 7.55 560 [ <0.0030 <0.0010 <0.0010 0.076 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.020 0.350 <0.0010 | <0.0010 | <0.00020 ( 0.643 0.743 +/- 0.711 (1.29)
1/28/2017 1.7 130 19 0.662 300 7.62 620 | <0.0030 <0.0010 <0.0010 0.075 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.016 0.34 0.0011 <0.0010 | <0.00020  0.662 | 0.732 +/-0.845(1.613)
1/28/2017 1.7 130 21 0.767 350 7.75 650 [ <0.0030 <0.0010 <0.0010 0.077 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 0.35 <0.0010 | <0.0010 | <0.00020( 0.767 0.834 +/- 0.814 (1.52)
2/21/2017 24 160 18 0.512 310 7.23 770 | <0.0030 <0.0010 <0.0010 0.098 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.024 0.29 0.0012 <0.0010 | <0.00020 ( 0.512 1.146 +/- 0.717 (1.09)
3/30/2017 2.3 150 18 0.679 320 7.09 780 | <0.0030 <0.0010 <0.0010 0.094 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.023 0.29 0.0011 <0.0010 | <0.00020 ( 0.679 1.333 +/- 1.01 (1.697)
4/26/2017 2.2 150 19 0.566 310 7.32 630 [ <0.0030 <0.0010 <0.0010 0.084 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.018 0.31 <0.0010 | <0.0010 [ <0.00020 ( 0.566 | 1.007 +/- 0.599 (0.934)
5/17/2017 21 130 19 0.306 300 7.20 660 [ <0.0030 <0.0020 <0.0010 0.082 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 0.32 <0.0020 | <0.0010 | <0.00020 ( 0.306 | 0.451 +/-0.700 (1.132)
6/20/2017 2.3 140 18 0.534 310 7.26 780 | <0.0030 0.0010 <0.0010 0.086 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.022 0.27 0.0022 <0.0010 | <0.00020  0.534 | 1.471 +/-0.847 (1.037)
8/16/2017 2.7 160 14 0.520 350 7.18 680 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.028 0.27 0.0014 <0.0010 | <0.00020 [ 0.520 | 0.520 +/- 0.875 (1.836)

o | 3/15/2018 2.0 170 19 0.519 350 7.33 800 - - - - - - - - - - - - - - -

Q. 5/29/2018 - - - 0.544 - - - <0.0030 <0.0010 <0.0010 0.096 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.020 0.32 0.0015 <0.0010 | <0.00020 ( 0.544 1.04 +/- 1.02 (1.84)
5/29/2018 - - - 0.542 - - - <0.0030 <0.0010 <0.0010 0.095 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.019 0.32 0.0014 <0.0010 | <0.00020 [ 0.542 0.395 +/- 0.714 (1.37)
9/12/2018 2.6 140 21 0.561 240 7.4 510 - <0.0010 - 0.067 - <0.0040 |<0.00086| <0.0010| <0.010 0.32 <0.0010 - - 0.561 0.428 +/- 0.991 (1.94)
9/12/2018 24 120 20 0.555 250 7.40 540 - <0.0010 - 0.065 - <0.0040 |<0.00086|<0.0010| 0.011 0.32 <0.0010 - - 0.555 0.816 +/- 0.804 (1.03)
3/7/12019 2.5 130 18 0.559 220 7.51 640 | <0.0030 <0.0010 <0.0010 0.070 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.016 0.29 0.0016 <0.0010 | <0.00020 ( 0.559 1.08 +/- 0.967 (1.68)
6/5/2019 - - - - - - - <0.0030 <0.0010 <0.0010 0.076 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.027 0.27 0.0015 <0.0010 | <0.00020  0.540 0.728 +/- 0.779 (1.39)
9/3/2019 3.4 130 17 0.549 220 7.32 680 - <0.0010 - 0.084 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.24 0.0020 - - 0.549 1.26 +/- 0.884 (1.64)
10/2/2019 3.1 140 17 0.496 280 7.42 660 - <0.0010 - 0.074 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.021 0.26 <0.0010 - - 0.496 0.926 +/- 0.875 (1.55)
10/16/2019 3.0 150 15 0.394 320 7.38 720 - <0.0010 - 0.073 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.020 0.26 <0.0010 - - 0.394 0.493 +/- 1.01 (1.97)
11/9/2019 2.7 140 17 0.553 350 7.51 760 - <0.0010 - 0.080 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.020 0.25 <0.0010 - - 0.553 1.16 +/- 0.735 (0.971)
2/24/2020 2.7 150 16 0.408 280 7.43 650 - <0.0010 - 0.079 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.024 0.27 <0.0010 - - 0.408 0.302 +/- 0.615 (1.29)
5/20/2020 - - - - - - - <0.0030 <0.0010 <0.0010 0.077 <0.00089 | <0.0040 |<0.00086| <0.0010 0.019 0.27 <0.0010 | <0.0010 | <0.00020 | 0.476 0.271 +/- 0.754 (1.58)
11/4/2016 8.83 179 15 0.36 138 6.91 712 | <0.0010 <0.0010 <0.0010 0.102 <0.0010 | <0.0010 [<0.0050(<0.0010| 0.0250 1.28 0.0041 <0.0010 | <0.00020 0.36 0.29 +/-1.19
12/7/2016 12.8 191 1 0.48 155 7.03 750 | <0.0010 <0.0010 <0.0010 0.111 <0.0010 | <0.0010 [<0.0050(<0.0010| 0.0285 1.56 0.0080 <0.0010 | <0.00020 0.48 0.142 +/- 0.727 (1.03)

1/5/2017 13.0 150 15 0.481 190 7.29 680 | <0.0030 <0.0010 <0.0010 0.098 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.033 1.4 0.0046 <0.0010 | <0.00020 | 0.481 |0.7151 +/- 0.686 (0.856)
1/28/2017 1 140 13 0.463 160 7.86 610 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.027 1.3 0.0029 <0.0010 | <0.00020 | 0.463 0.771 +/- 0.824 (1.48)
2/21/2017 9.3 170 17 0.381 130 7.13 640 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.030 1.2 0.0042 <0.0010 | <0.00020 | 0.381 1.40 +/- 0.855 (0.542)
3/30/2017 8.9 160 14 0.591 140 6.95 700 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 | <0.0040 [<0.0020( 0.0047 0.030 11 0.0048 <0.0010 | <0.00020 | 0.591 0.15 +/- 0.68 (1.56)
3/30/2017 8.7 150 14 0.588 140 6.96 710 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.030 11 0.0045 <0.0010 | <0.00020 | 0.588 0.766 +/- 0.808 (1.52)
4/26/2017 12 190 14 0.463 150 7.19 660 | <0.0030 <0.0010 <0.0010 0.10 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.027 1.4 0.0036 <0.0010 | <0.00020 | 0.463 | 0.487 +/-0.614 (1.147)
5/17/2017 7.8 140 16 <0.250 130 7.00 640 | <0.0030 <0.0010 <0.0010 0.093 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.032 11 0.0037 <0.0010 | <0.00020 | <0.250 | 0.859 +/- 0.732 (1.022)
6/20/2017 8.7 160 15 0.461 130 7.13 640 | <0.0030 <0.0010 <0.0010 0.095 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.029 1.0 0.0060 <0.0010 | <0.00020 | 0.461 | 1.649 +/- 1.389 (2.443)

| 8/16/2017 8.7 160 15 0.482 120 7.10 550 | <0.0030 <0.0010 <0.0010 0.098 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.031 1.3 0.0046 <0.0010 | <0.00020 | 0.482 | 1.003 +/- 0.919 (1.191)

Q.| 3/15/2018 6.2 140 18 0.562 120 7.32 620 - - - - - - - - - - - - - 0.562 -

5/29/2018 - - - 0.560 - - - < 0.0030 <0.0010 <0.0010 0.095 <0.0010 0.0048 |[<0.0020( 0.0016 0.023 1.3 0.0054 <0.0010 | <0.00020 | 0.560 0.604 +/- 0.773 (1.44)
9/12/2018 8.5 170 21 0.426 120 7.14 600 - <0.0010 - 0.086 - <0.0040 [<0.00086|<0.0010( 0.018 1.4 0.0057 - - 0.426 0.125 +/- 0.840 (1.78)

3/7/2019 71 170 18 0.449 140 7.36 720 | <0.0030 <0.0010 <0.0010 0.10 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.021 1.0 0.013 <0.0010 | <0.00020 | 0.449 0.668 +/- 0.881 (1.75)
6/6/2019 - - - - - - - < 0.0030 <0.0010 <0.0010 0.10 <0.00089 | <0.0040 |<0.00086/<0.0010( 0.029 0.93 0.0096 <0.0010 | <0.00020 | 0.454 0.605 +/- 0.743 (1.41)
9/3/2019 9.0 250 15 0.530 270 717 1000 - <0.0010 - 0.14 <0.00089 | <0.0040 |<0.00086/<0.0010( 0.033 1.0 0.011 - - 0.530 1.12 +/-1.11 (1.97)
10/2/2019 7.3 230 14 0.362 240 7.20 880 - <0.0010 - 0.12 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.029 11 0.0080 - - 0.362 1.28 +/- 0.927 (1.62)
10/16/2019 10 210 14 0.447 190 7.15 820 - <0.0010 - 0.10 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.027 1.2 0.0064 - - 0.447 0.797 +/- 0.954 (2.09)
11/9/2019 9.0 200 17 0.435 190 7.30 880 - <0.0010 - 0.11 <0.00089 | <0.0040 |<0.00086/<0.0010( 0.027 1.2 0.015 - - 0.435 0.420 +/- 0.851 (1.68)
2/24/2020 9.8 290 16 0.367 320 7.08 1000 - <0.0010 - 0.13 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.035 1.0 0.012 - - 0.367 0.987 +/- 0.802 (1.46)
5/20/2020 - - - 0.351 - - - <0.0030 <0.0010 <0.0010 0.11 <0.00089 | <0.0040 [<0.00086| <0.0010 0.027 0.92 0.0086 <0.0010 [ <0.00020 | 0.351 0.356 +/- 0.941 (2.11)
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Appendix E

SUMMARY OF ANALYTICAL RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT
Marston, MO
§ Detection Monitoring - USEPA Appendix Ill Constituents (mg/L Assessment Monitoring - USEPA Appendix IV Constituents (mg/L)
1“: Boron, Calcium, pH (lab) Antimony, | Arsenic, Beryllium, Barium, | Cadmium, |Chromium,| Cobalt, Lead, Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, Radium-226 & 228,
S Date Total Total Chloride | Fluoride [ Sulfate (SU) TDS Total Total Total Total Total Total Total Total Total Total Total Total Total Fluoride Combined (pCi/L)
11/4/2016 0.419 131 20 0.34 81 7.10 530 [ <0.0010 <0.0010 <0.0010 0.144 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0379 0.0320 0.0022 <0.0010 | <0.00020 0.34 0.53 +/-1.25
12/7/2016 0.436 96.9 21 0.48 91 7.42 452 | <0.0010 <0.0010 <0.0010 0.109 <0.0010 [ <0.0010 |<0.0050(<0.0010( 0.0251 0.0318 0.0010 <0.0010 | <0.00020 0.48 |1.1546 +/- 0.796 (1.452)
1/5/2017 0.380 87.0 28 0.568 94 7.58 390 [ <0.0030 <0.0010 <0.0010 0.120 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.031 0.033 0.0018 <0.0010 | <0.00020  0.568 | 0.674 +/-0.727 (1.417)
1/28/2017 0.39 80 20 0.469 82 8.00 390 [ <0.0030 <0.0010 <0.0010 0.11 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.029 0.031 <0.0010 | <0.0010 | <0.00020  0.469 0.479 +/- 0.821 (1.65)
2/21/2017 0.41 110 20 0.362 86 7.29 480 | <0.0030 <0.0010 <0.0010 0.13 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.043 0.029 0.0014 <0.0010 | <0.00020 ( 0.362 |0.4469 +/- 0.652 (1.205)
3/30/2017 0.40 100 19 0.543 91 717 520 [ <0.0030 <0.0010 <0.0010 0.13 <0.0010 [ <0.0040 |<0.0020(<0.0010| 0.041 0.029 0.0019 <0.0010 | <0.00020 [ 0.543 |-0.193 +/-0.899 (1.942)
4/26/2017 0.45 100 19 0.381 93 7.40 440 | <0.0030 <0.0010 <0.0010 0.12 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.032 0.030 <0.0010 | <0.0010 [ <0.00020 ( 0.381 | 0.758 +/- 0.601 (0.785)
5/17/2017 0.42 84 21 <0.250 77 7.24 420 | <0.0030 <0.0010 <0.0010 0.11 <0.0010 [ <0.0040 |<0.0020(<0.0010|( 0.038 0.027 <0.0010 | <0.0010 | <0.00020 [ <0.250 | 0.978 +/- 0.649 (0.808)
5/17/2017 0.45 92 21 <0.250 74 7.21 440 | <0.0030 <0.0020 <0.0010 0.12 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.038 0.029 <0.0020 | <0.0010 [ <0.00020 [ <0.250 | 1.601 +/- 0.942 (1.526)
6/20/2017 0.50 100 20 0.380 89 7.28 490 | <0.0030 <0.0010 <0.0010 0.12 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.043 0.026 0.0019 <0.0010 | <0.00020  0.380 | 1.091 +/-0.746 (1.217)
< 8/16/2017 0.48 110 20 <0.250 88 7.32 440 | <0.0030 <0.0010 <0.0010 0.14 <0.0010 [ <0.0040 |<0.0020(<0.0010|( 0.050 0.030 0.0024 <0.0010 | <0.00020 [ <0.250 | 0.862 +/- 0.829 (1.409)
o 3/15/2018 0.45 100 20 0.324 78 7.33 420 - - - - - - - - - - - - - 0.324 -
5/29/2018 - - - 0.357 - - - <0.0030 <0.0010 <0.0010 0.11 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.033 0.0030 <0.0010 | <0.00020 ( 0.357 0.594 +/- 0.658 (1.28)
9/12/2018 0.43 120 23 0.369 57 6.71 460 - <0.0010 - 0.11 - <0.0040 |<0.00086| <0.0010| 0.028 0.025 0.0022 - - 0.369 0.297 +/- 0.829 (1.66)
3/8/2019 0.51 110 21 0.320 78 7.37 560 [ <0.0030 <0.0010 <0.0010 0.13 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.035 0.022 0.0020 <0.0010 | <0.00020 ( 0.320 0.570 +/- 0.887 (1.73)
6/6/2019 - - - - - - - <0.0030 <0.0010 <0.0010 0.11 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.041 0.024 0.0015 <0.0010 | <0.00020 ( 0.435 1.34 +/- 0.877 (1.43)
9/3/2019 1.6 120 20 0.396 71 7.26 510 - <0.0010 - 0.15 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.048 0.020 0.0014 - - 0.396 0.661 +/- 0.808 (1.53)
10/2/2019 0.48 110 21 0.339 77 7.36 530 - <0.0010 - 0.11 <0.0010 [ <0.0040 |<0.0020(<0.0010|( 0.035 0.021 <0.0010 - - 0.339 0.889 +/- 0.976 (1.83)
10/16/2019 0.46 97 20 0.367 84 7.38 420 - <0.0010 - 0.098 <0.0010 [ <0.0040 |<0.0020(<0.0010( 0.030 0.023 <0.0010 - - 0.367 0.634 +/- 0.776 (1.43)
11/9/2019 0.54 87 23 0.468 90 7.54 370 - <0.0010 - 0.10 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.028 0.024 <0.0010 - - 0.468 0.972 +/- 0.709 (1.31)
2/25/2020 0.46 97 19 0.336 84 7.4 450 - <0.0010 - 0.10 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.033 0.028 <0.0010 - - 0.336 0.446 +/- 0.684 (1.46)
2/25/2020 0.46 97 19 0.351 79 6.74 440 - <0.0010 - 0.10 <0.00089 | <0.0040 |<0.00086|<0.0010| 0.035 0.027 <0.0010 - - 0.351 1.22 +/- 0.722 (1.26)
5/20/2020 - - - - - - - <0.0030 <0.0010 <0.0010 0.10 <0.00089 | <0.0040 |<0.00086| <0.0010 0.032 0.026 <0.0010 | <0.0010 | <0.00020 | <0.250 1.63 +/-1.07 (1.71)
11/3/2016 7.98 123 8 0.18 163 6.67 572 | <0.0010 0.0053 <0.0010 0.125 <0.0010 | <0.0010 [<0.0050(<0.0010| 0.0179 0.235 <0.0010 | <0.0010 | <0.00020 0.18 2 +/-1.57
12/6/2016 6.22 106 12 0.20 135 6.71 484 | <0.0010 0.0081 <0.0010 0.110 <0.0010 | <0.0010 [<0.0050(<0.0010| 0.0169 0.235 <0.0010 | <0.0010 | <0.00020 0.20 2.664 +/- 1.083 (1.415)
1/4/2017 8.20 110 8.2 <0.250 170 7.48 550 | <0.0030 0.0056 <0.0010 0.13 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.025 0.250 <0.0010 | <0.0010 [ <0.00020 | <0.250 1.65 +/- 1.022 (1.72)
1/26/2017 7.0 110 5.4 0.364 210 7.73 630 | <0.0030 0.0068 <0.0010 0.14 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.024 0.23 <0.0010 | <0.0010 | <0.00020 | 0.364 | 0.2838 +/-0.822 (1.76)
2/22/2017 8.5 130 7.3 <0.250 170 6.78 600 | <0.0030 0.011 <0.0010 0.15 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.024 0.27 <0.0010 | <0.0010 [ <0.00020 | <0.250 | 1.226 +/- 0.733 (1.09)
3/30/2017 7.5 120 6.8 0.438 180 6.73 640 | <0.0030 0.0089 <0.0010 0.15 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.024 0.25 <0.0010 | <0.0010 | <0.00020 | 0.438 | 2.057 +/-1.078 (1.613)
4/26/2017 8.7 140 6.2 <0.250 210 6.88 680 | <0.0030 0.0099 <0.0010 0.17 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.022 0.30 <0.0010 | <0.0010 [ <0.00020 | <0.250 | 1.988 +/- 1.034 (1.491)
5/18/2017 9.7 140 6.7 <0.250 230 6.80 720 | <0.0030 0.0069 <0.0010 0.18 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.030 0.36 <0.0010 | <0.0010 | <0.00020 | <0.250 1.3 +/- 0.93 (1.549)
6/20/2017 1 140 5.3 0.272 260 6.79 780 | <0.0030 0.0083 <0.0010 0.16 <0.0010 | <0.0040 | 0.0020 [<0.0010| 0.026 0.26 0.0015 <0.0010 | <0.00020 | 0.272 2.16 +/-1.176 (1.669)
w 8/16/2017 9.1 130 4.9 <0.250 180 6.69 520 | <0.0030 0.0064 <0.0010 0.13 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.024 0.23 <0.0010 | <0.0010 [ <0.00020 | <0.250 | 1.219 +/- 0.924 (1.13)
o 3/15/2018 8.2 140 5.4 0.266 180 6.94 650 - - - - - - - - - - - - - - -
5/29/2018 - - - <0.250 - - - < 0.0030 0.0066 <0.0010 0.17 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.022 0.28 <0.0010 | <0.0010 | <0.00020 | <0.250 [ 1.23 +/-0.963 (1.50)
9/11/2018 9.2 130 7.0 <0.250 180 6.13 490 - 0.0066 - 0.12 - <0.0040 | 0.0012 |<0.0010( 0.012 0.26 <0.0010 - - <0.250 2.40 +/-1.21 (1.72)
3/8/2019 14 160 8.9 0.312 330 7.13 900 | <0.0030 0.0056 <0.0010 0.16 <0.00089 | <0.0040 |<0.00086/<0.0010( 0.023 0.28 <0.0010 | <0.0010 | <0.00020 | 0.312 1.72 +/-1.09 (1.91)
6/7/2019 - - - 0.315 - - - < 0.0030 0.0055 <0.0010 0.14 <0.00089 | <0.0040 |<0.00086/<0.0010( 0.032 0.44 <0.0010 | <0.0010 | <0.00020 | 0.315 2.67 +/-1.02 (1.11)
9/4/2019 20 140 4.1 0.326 290 6.80 840 - 0.0064 - 0.16 <0.00089 | <0.0040 | 0.0018 |<0.0010( 0.027 0.38 <0.0010 - - 0.326 1.50 +/- 1.17 (1.98)
10/2/2019 13 150 5.6 0.254 240 6.82 750 - 0.0056 - 0.14 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.021 0.31 <0.0010 - - 0.254 1.52 +/- 0.894 (1.51)
10/16/2019 14 150 8.6 <0.250 250 6.90 760 - 0.0057 - 0.13 <0.0010 | <0.0040 [<0.0020(<0.0010| 0.021 0.31 <0.0010 - - <0.250 | 0.783 +/- 1.08 (2.06)
11/9/2019 14 150 5.6 0.291 300 7.06 890 - 0.0062 - 0.15 <0.00089 | <0.0040 | 0.0013 |<0.0010( 0.022 0.30 <0.0010 - - 0.291 1.37 +/- 0.882 (1.07)
2/25/2020 16 160 5.1 <0.250 290 6.85 860 - 0.0056 - 0.16 <0.00089 | <0.0040 | 0.00086 | <0.0010( 0.029 0.34 <0.0010 - - <0.250 | 0.967 +/- 0.800 (1.41)
5/20/2020 - - - < 0.250 - - - <0.0030 0.0063 <0.0010 0.14 <0.00089 | <0.0040 | 0.0023 | <0.0010 0.018 0.44 <0.0010 [ <0.0010 | <0.00020 | <0.250 1.78 +/- 0.965 (1.46)

Noi ABBREVIATIONS AND NOTES:
ND: "Non Detect," the report does not provide reporting limit and instead states "ND."

Bold Value: indicates a detection by the laboratory

mg - USEPA. 2016. Final Rule: Disposal of Coal Combustion Residuals from Electric Ultilities. July 26. 40 CFR Part 257. https://www.epa.gov/coalash/coal-ash-rule

pCi  ?- Sample erronesouly labeled MW7-032317
su °- Sample erroneously labeled MW4-041017
US  ©- Sample erroneously labeled MW2-071117
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APPENDIX F

Stratigraphic Cross-Sections
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Corrective Measures Assessment
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1. Introduction

Haley and Aldrich, Inc. (Haley & Aldrich) was retained by Associated Electric Cooperative, Inc. (AECI) to
prepare this Corrective Measures Assessment (CMA) for the Coal Combustion Residual (CCR)
management unit identified as Pond 003 located at the New Madrid Power Plant (NMPP). AECI has
conducted detailed geologic and hydrogeologic investigations under the U. S. Environmental Protection
Agency’s (USEPA) rule entitled Hazardous and Solid Waste Management System; Disposal of Coal
Combustion Residuals from Electric Utilities. 80 Fed. Reg. 21302 (effective 19 October 2015) and
subsequent regulatory revisions (CCR Rule).

This CMA includes a summary of the results of groundwater and site investigations at Pond 003.
Groundwater impacted by Pond 003 exceeds the statistically-derived groundwater protection standards
(GWPS) for molybdenum at six monitoring well locations surrounding Pond 003 based on statistical
analyses completed for an assessment monitoring groundwater sampling event in September 2018.
This report evaluates potential corrective measures to address these limited exceedances of the GWPS.

1.1 FACILITY DESCRIPTION/BACKGROUND

The NMPP is an active energy production facility that generates electricity through coal combustion
(Figure 1-1). The CCR generated are byproducts of the combustion process and include fly ash and
boiler slag material. Boiler slag, economizer ash, coal fines, and minor residual waste streams are
sluiced from the power generating system to the northern end of Pond 003, where it travels south
through maintained channels to the impoundment outlet. Historically, fly ash was also sluiced to this
impoundment. Fly ash is now handled in a dry condition and hauled to the on-site Utility Waste Landfill
(UWL). The slagis removed from Pond 003 for either beneficial use or disposal in the UWL. Site
features are shown on Figure 1-2. Suspended economizer ash and coal fines are settled in a channel and
stockpiled adjacent to the channel.

1.2 SITE CHARACTERIZATION WORK SUMMARY

Extensive subsurface investigations have occurred pursuant to the CCR Rule. In June 2009, a Stability
Evaluation of Slag Pond 1 and Ash Pond 2 Report was prepared by Geotechnology, Inc. characterized the
geology and evaluated stability of Pond 003. In October 2011, a Hydrogeologic Characterization Report
for Coal Ash Impoundment (Unlined) was prepared by Gredell Engineering Resources, Inc. (Gredell) and
characterized the geology and hydrogeology of Pond 003. In January 2012, Gredell prepared a Well
Development and Sampling Summary that documents the development of the piezometers installed
during the Stability Evaluation. In September 2015, an impoundment stability evaluation was conducted
by Haley & Aldrich to further assess exterior dikes which frame the perimeter of Pond 003 as a
compliance activity associated with the CCR Rule which included borings and cone penetration testing.
In September 2016, Haley & Aldrich installed additional monitoring wells surrounding Pond 003 to
develop the CCR groundwater monitoring network. Data from these site characterization activities were
used to develop a hydrogeologic Conceptual Site Model (CSM), which included:

® Soil borings and sampling;

®* Geotechnical testing;

*  Well and piezometer installation;
® Slug testing; and
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* Groundwater sampling.

The CSM has been further enhanced with ongoing CCR groundwater monitoring and supplemental
subsurface investigation activities performed by Haley & Aldrich. Findings from these extensive and
updated series of geologic and hydrogeologic investigations have been used to construct a robust CSM
that supports the CMA activities discussed in this report.

13 GROUNDWATER MONITORING

Groundwater monitoring under the CCR Rule occurs through a phased approach to allow for a
graduated response (i.e., baseline, detection, and assessment monitoring as applicable) and evaluation
of steps to address groundwater quality. Haley & Aldrich prepared a Groundwater Sampling and
Analysis Plan (SAP) and a Statistical Data Analysis Plan (SDAP) as required by the CCR Rule. The SAP and
SDAP present the design of the groundwater monitoring system, groundwater sampling and analysis
procedures, and groundwater statistical analysis methods.

Monitoring wells that make up the Pond 003 groundwater monitoring network were installed in October
2003, April 2009, and September 2016. The Pond 003 groundwater monitoring network includes three
background wells (MW-16, B-123, and B-126) and nine downgradient monitoring wells (P-1 through P-5
and MW-6 through MW-9?) located around the perimeter of Pond 003. In general, the monitoring wells
are screened in the alluvial aquifer zone approximately 50 feet below ground surface.

Detection monitoring sampling events occurred in 2017 and 2018. The results of the sampling events
were then compared to background/upgradient concentrations, or natural groundwater values, using
statistical methods to determine whether a statistically significant increase (SSI) of constituent
concentrations above background concentrations in groundwater had occurred. Results of the
detection monitoring statistical analyses completed in January 2018 identified SSI concentrations of
Appendix Il constituents in downgradient monitoring wells relative to concentrations observed in
background concentrations. At the time of this report, no alternative source was identified for the SSI
constituents. Accordingly, the groundwater monitoring program transitioned to an assessment
monitoring program.

During the Assessment Monitoring phase, CCR groundwater monitoring well samples were collected
during May and September 2018 and subsequently analyzed for Appendix IV constituents. Appendix IV
analytical results for the baseline and Assessment Monitoring events are summarized in Table I.

1.4 CORRECTIVE MEASURES ASSESSMENT PROCESS

The CMA process involves development of groundwater remediation technologies that will satisfy the
following threshold criteria: protection of human health and the environment, attainment of GWPS,
source control, constituent of concern (COC) removal and compliance with standards for waste
management. Once these technologies are demonstrated to satisfy these criteria, they are then
compared to one another with respect to four balancing criteria: long- and short-term effectiveness,
source control, and implementability. The fourth balancing criteria involves input from the community

! Note that wells P-5, MW-6, and MW-7 are generally on the upgradient side of the unit with the predominant flow
path being towards the east and the river, except when the river rises and causes a temporary reversal of flow to
the east.
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regarding the proposed remedial activities that will occur in compliance with the corrective measures
plan as part of a public meeting. That meeting must be held at least 30 days prior to remedy selection
by AECI.

15 RISK REDUCTION AND REMEDY

The CCR Rule (§257.97(b)(1) - Selection of Remedy) requires that remedies must be protective of human
health and the environment. Further, §257.97(c) of the CCR Rule requires that in selecting a remedy,
the owner or operator of the CCR unit must consider specific evaluation factors, including the risk
reduction achieved by each of the proposed corrective measures. Each of the evaluation factors listed
here from §257.97 and discussed in Section 4 are those that consider risk to human health or the
environment including:

*  (c)(1)(i) Magnitude of reduction of existing risks;

*  (c)(1)(ii) Magnitude of residual risks in terms of likelihood of further releases due to CCR
remaining following implementation of a remedy;

*  (c)(1)(iv) Short-term risks that might be posed to the community or the environment during
implementation of such a remedy, including potential threats to human health and the
environment associated with excavation, transportation, and re-disposal of contaminant;

® (c)(1)(vi) Potential for exposure of humans and environmental receptors to remaining wastes,
considering the potential threat to human health and the environment associated with
excavation, transportation, re-disposal, or containment;

e (d)(4) Potential risks to human health and the environment from exposure to contamination
prior to completion of the remedy?;

e (d)(5)(i) Current and future uses of the aquifer;
e (d)(5)(ii) Proximity and withdrawal rate of users; and

e (d)(5)(iv) The potential damage to wildlife, crops, vegetation, and physical structures caused by
exposure to CCR constituents.

1.6 CMA AMENDMENTS

As additional information becomes available in the future, including future groundwater monitoring
results or other site-specific or general information, or technological developments, this CMA is subject
to change. Nature and Extent evaluations are still underway for the site and may influence the
information in this report including the potential corrective measures and the analysis of the potential
corrective measures. To the extent material changes to the CMA become necessary, such revised
versions of the CMA will be posted to the facility CCR public website.

2 Factors (d)(4) and (d)(5) are not part of the CMA evaluation process as described in §257.97(d)(4),
§257.97(d)(5)(i)(ii)(iv); rather they are factors the owner or operator must consider as part of the schedule for
remedy implementation.
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2. Groundwater Conceptual Site Model

To evaluate potential remedy options, the CSM was developed and evaluated based on data collected
and associated with the AECI site. The CSM is summarized below.

2.1 SITE SETTING

The NMPP is located approximately two miles east of Marston, Missouri on the western bank of the
Mississippi River in New Madrid County, Missouri. The site is located within the northernmost extent of
the larger Mississippi Alluvial Plain and is characterized as a relatively flat alluvial plain with extensive
agricultural use (Figure 1-1). Pond 003 is a surface impoundment that encompasses approximately 110
acres and is located approximately 0.3 miles southeast of the NMPP power plant site. Pond 003 has
ground surface elevations varying from approximately 299 to 320 feet above mean sea level. The
western boundary for Pond 003 is the Mississippi River levee which is operated and maintained by the
St. Francis Levee District of Missouri and the United States Army Corps of Engineers (USACE).

2.2 GEOLOGY AND HYDROGEOLOGY

Geologic and hydrogeologic conditions beneath Pond 003 have been characterized based on
information obtained during installation and testing of the monitoring wells installed around Pond 003
in 2009 and monitoring wells installed as part of the CCR groundwater monitoring network in 2016.

2.2.1 Site Geology

Pond 003 is located in the Southeastern Lowlands physiographic province. The Southeastern Lowlands
is the northernmost extent of the larger Mississippi Alluvial Plain and is characterized by alluvial, fluvial,
and deltaic deposits ranging in age from Cretaceous to Holocene. The plant site and Pond 003 are
underlain by an unconsolidated alluvium which constitutes a regionally extensive aquifer.

In order from ground surface downward, Pond 003 is underlain by unconsolidated alluvium, the Wilcox
Group, the Porters Creek Clay, and the Clayton, Owl Creek, and McNairy formations. Only the Tertiary
formations (unconsolidated alluvium, Wilcox group, and Porters Creek group) are described below
because they represent the uppermost and regional aquifer system.

Surficial geologic materials in the vicinity of and beneath Pond 003 include alluvium consisting of
moderate to poorly sorted clay, silt, sand, and gravel of Holocene age (Miller and Vandike, 1997). The
alluvium varies from approximately 250 to 300 feet thick in the vicinity of Pond 003 (Gredell Engineering
Resources Inc. [Gredell], 2003). Alluvial sediments were predominantly deposited by the Mississippi and
Ohio river systems. The alluvium yields substantial quantities of water to shallow wells, primarily for
irrigation use, and is considered the primary local aquifer (Burns & McDonnell, 2006).

The Holocene alluvium is underlain by unconsolidated Tertiary strata. The uppermost Tertiary unit is the
Wilcox Group consisting primarily of sand deposits with some interbedded clays and lignites (Burns &
McDonnell, 2006). The Wilcox Group is 400 to 500 feet thick at the plant site, lying approximately 250
to 300 feet below ground surface, and stratigraphically overlies the Porters Creek Clay.
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The Porters Creek Clay is approximately 650 feet in thickness in the vicinity of Pond 003. The Porters
Creek Clay is composed entirely of light grey to black clay (Burns & McDonnell, 2006). The clay is a
groundwater flow barrier and barrier to infiltration (Miller and Vandike, 1997). The Porters Creek Clay
overlies the Clayton formation. The Clayton formation has a total thickness of approximately 30 feet
near the plant site and is comprised of sand and limestone (Burns & McDonnell, 2006).

2.2.2 Site Hydrogeology and Hydrology

The water-bearing geologic formation nearest the natural ground surface at Pond 003 is alluvium
consisting of moderately to poorly sorted clay, silt, sand, and gravel of Holocene age. The aquifer is
used regionally for irrigation and domestic use (although no irrigation or domestic use wells exist
adjacent to or downstream of Pond 003). Water levels in the uppermost aquifer are influenced by the
Mississippi River stage.

Based on groundwater elevations measured between November 2016 and September 2018, the
groundwater gradient in the upper aquifer unit is approximately 0.0008 to 0.003 feet per foot
(feet/foot) representative of a very flat gradient. Pond 003 lies adjacent to the Mississippi River and the
alluvial aquifer immediately beneath Pond 003 is unconfined and in communication with the river.
Seasonal changes in river stage cause the groundwater flow direction to change and occasionally
reverse. Due to the influence of the adjacent Mississippi River, the groundwater flow in the alluvial
aquifer is generally to the southwest during high river stage and generally to the northeast during typical
or lower river stages (Higher river stages generally occur during spring months of the year typically
associated with elevated river levels in the Mississippi River). Due to the changing groundwater flow
directions, monitoring wells were sited at locations to encircle Pond 003. A select number of those wells
(primarily MW-16, B-123, and B-126, and during dominant groundwater flow to the northeast, wells P-5,
MW-6, and MW-7) have been designated as upgradient to reflect the dominant groundwater flow
towards the river for the majority of the calendar year. Monitoring Well locations are shown on Figure
2-1.

Hydraulic conductivity of the uppermost aquifer is based on data collected during slug testing of wells
installed during development of the CCR monitoring network. The hydraulic conductivity was calculated
to be 75 to 81 feet per day (approximately 3x102 cm/sec).

Because the alluvial aquifer provides a more accessible resource for groundwater production in the
area, the Wilcox formation has not been developed locally as a source of groundwater. The clay and
lignite present within the Wilcox formation represent lower hydraulic conductivity than the overlying
alluvial aquifer. Published hydraulic conductivity values for the Wilcox formation indicate hydraulic in
the range of 9 to 25 feet per day (approximately 3x1073 to 9x102 cm/sec) (Office of Nuclear Waste
Isolation [ONWI], 1982 and Prudic, 1991). The Wilcox formation in the vicinity of Pond 003 is estimated
to be approximately 400 to 500 feet thick (Gredell, 2003).

2.3 GROUNDWATER PROTECTION STANDARDS
Haley & Aldrich completed a statistical evaluation of groundwater samples using the methods and
procedures outlined in the Pond 003 Statistical Data Analysis Plan (Haley & Aldrich, 2019) to develop

site-specific GWPS for each Appendix IV constituent.

Groundwater results were compared to the site-specific GWPS. Based on statistical analyses completed
in January 2019, statistically significant levels (SSLs) above the GWPS are limited to six monitoring wells
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(P-2, P-3, P-5, MW-7, MW-8, and MW-9) and only for one parameter (molybdenum). Monitoring well
locations with SSLs are illustrated on Figure 2-2.

24 NATURE AND EXTENT OF GROUNDWATER IMPACTS

AECI initiated a nature and extent (N&E) investigation as required by the CCR Rule in 2019 and is
currently installing a series of supplemental monitoring wells and piezometers (N&E wells) at strategic
locations surrounding the impoundment. The N&E wells will be screened in two different, generalized
zones of the alluvial aquifer: shallow zone at the uppermost aquifer and deep zone approximately 30
feet below the shallow zone.

Analytical results from the assessment wells indicate that molybdenum concentrations are limited in
their extent. In the shallow alluvial aquifer zone, the results from monitoring wells surrounding Pond
003 indicate a dominant groundwater flow to the northeast towards the Mississippi River. The distance
of the Mississippi River from the unit ranges from approximately 300 to 400 feet. N&E results will be
used to supplement the evaluation of the extent of groundwater impacts, and wells are expected to be
sampled in late September and October of 2019. Laboratory results will follow.
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3. Risk Assessment and Exposure Evaluation

A “Groundwater Risk Evaluation” report has been prepared by Haley & Aldrich, as a supplement to this
CMA document, and is presented in Appendix A. The purpose of the risk evaluation report is to provide
the information needed to interpret and meaningfully understand the groundwater monitoring data
collected and published for the NMPP under the CCR Rule. In addition, AECI has voluntarily taken the
additional step of evaluating potential groundwater-to-surface water transport and exposure pathways
in the risk evaluation.

The risk evaluation report was completed by developing a CSM to identify the potential for human or
ecological exposure to constituents that may have been released to the environment. The CSM was
used to resolve questions such as: What is the source of constituents? How can constituents be
released from the source? What environmental media may be affected by constituent release? How
and where do constituents travel within a medium? Is there a point where a receptor (human or
ecological) could contact the constituents in the medium? If the answers to these questions are ‘Yes’,
then the risk evaluation resolves the question “Are the constituent concentrations high enough to
potentially exert a toxic effect?” by comparing constituent concentrations in groundwater to risk-based
screening levels.

Screening levels are constituent concentrations in groundwater (and other media) that are considered
to be protective of specific human exposures and ecological exposures. The USEPA and other regulatory
agencies, including the Missouri Department of Natural Resources (MDNR), develop screening levels to
provide a conservative estimate of the concentration to which a receptor (human or ecological) can be
exposed without experiencing adverse health effects. Due to the conservative methods used to derive
risk-based screening levels, it can be assumed with reasonable certainty that concentrations below
screening levels will not result in adverse health effects, and that no further evaluation is necessary.
Concentrations above conservative risk-based screening levels do not necessarily indicate that a
potential risk exists but indicate that further evaluation may be warranted.

The results of the risk evaluation indicate that:

* Groundwater downgradient of Pond 003 is not used as a source of drinking water and is not
flowing toward any groundwater supply wells. Therefore, despite some constituents in
groundwater being detected at concentrations above GWPS at the waste boundary, the
constituents do not pose any health risks associated with drinking water uses or exposures.

e |f constituents in groundwater downgradient of the Pond 003 were assumed to flow into the
Mississippi River, the concentrations in groundwater would need to be orders of magnitude
higher than they are to be a potential concern to people who use the Mississippi River as a
source of drinking water and for recreational purposes, and for ecological receptors that live in
or use the Mississippi River.

Consequently, the risk evaluation demonstrates that there are no adverse impacts on human health or
ecological receptors from groundwater uses resulting from coal ash management practices at Pond 003.
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4., Corrective Measures Alternatives

4.1 CORRECTIVE MEASURES ASSESSMENT GOALS

The overall goal of this CMA is to identify and evaluate the appropriateness of potential corrective
measures to prevent further releases of Appendix IV constituents above their GWPS, to remediate
releases of Appendix IV constituents detected during groundwater monitoring above their GWPS that
have already occurred, and to restore groundwater in the affected area to conditions that do not exceed
the GWPS for these Appendix IV constituents. The corrective measures evaluation that is discussed
below and subsequent sections provides an analysis of the effectiveness of five potential corrective
measures in meeting the requirements and objectives of remedies as described under §257.97 (also
shown graphically on Figure 4-1). Additional remedial alternatives were considered but were
determined to not be viable for remediating groundwater at this site. This assessment also meets the
requirements promulgated in §257.96 which require the assessment to evaluate:

* The performance, reliability, ease of implementation, and potential impacts of appropriate
potential remedies, including safety impacts, cross-media impacts, and control of exposure to
residual contamination;

* The time required to complete the remedy; and

* The institutional requirements, such as state or local permit requirements or other
environmental or public health requirements that may substantially affect implementation of
the remedy.

The criteria listed above are included in the balancing criteria considered during the corrective measures
evaluation, described in Section 5.

4.2 GROUNDWATER MODELING

A groundwater flow and solute transport model was constructed to evaluate and compare potential
corrective measures in support of the CMA for the Site. The numerical model MODFLOW-2005
(Harbaugh, 2005) was selected for the modeling effort and is a three-dimensional, finite difference
groundwater flow model capable of simulating the groundwater conditions under various scenarios
including pumping and changes to infiltration over time.

Model calibration is the process of refining the model representation of the hydrogeologic framework,
hydraulic properties, and boundary conditions to minimize the difference between the simulated heads
and fluxes to the measured data. The RMS error is the square root of the average of the squares of the
residuals. The RMS adds additional weight to points where the residual is greatest. If the residuals at all
points are very similar, the RMS will be close to the mean absolute error. Alternatively, a few points
with high errors can add significantly to the RMS for an otherwise well calibrated model. For all three of
these criteria the optimal value is zero. The numerical goals for the groundwater flow model calibration
are to (1) minimize the ME and MAE errors and (2) achieve the ratio of the root mean square (RMS)
error of the head residuals to the range of observed heads (i.e., normalized RMS error) to be at least less
than 10 percent (Anderson and Woessner, 1992). Once the groundwater flow model was calibrated to
the determined criteria, the model was set-up for solute transport.
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Contaminant fate and transport modeling was conducted utilizing the three-dimensional, numerical
model MT3DMS (Version 5 of MT3D) (Zheng, 1990). MT3DMS simulates advection, dispersion,
adsorption and decay of dissolved constituents in groundwater using a modular structure similar to
MODFLOW to permit simulation of transport components independently or jointly. MT3D interfaces
directly with MODFLOW for the head solution and supports all the hydrologic and discretization features
of MODFLOW. The MT3D code has a comprehensive set of solution options, including the method of
characteristics (MOC), the modified method of characteristics (MMQC), a hybrid of these two methods
(HMOC), and the standard finite-difference method (FDM). MT3D was originally released in 1990 as a
public domain code from the USEPA and has been widely used and accepted by federal and state
regulatory agencies.

For this modeling effort, the MT3DMS model utilized the flow regime from the steady-state, calibrated
Site groundwater flow model presented above to simulate transport of molybdenum. The steady state
model was transformed into a transient model so various CMA options could be evaluated with respect
to time. The strength and locations of the potential molybdenum sources specified in the transport
models were based on current dissolved-phase concentration distributions from groundwater
monitoring data at the Site.

4.3 CORRECTIVE MEASURES ALTERNATIVES

Corrective measures can terminate when groundwater impacted by Pond 003 does not exceed the
Appendix IV GWPS for three consecutive years of groundwater monitoring [per §257.98(c)(2)]. In
accordance with §257.97, the groundwater corrective measures to be considered must meet, at a
minimum, the following threshold criteria:

1. Be protective of human health and the environment;

Attain the GWPS;

3. Control the source(s) of releases so as to reduce or eliminate, to the maximum extent feasible,
further releases of COCs to the environment;

4. Remove from the environment as much of the contaminated material that was released from
the CCR unit as is feasible, considering factors such as avoiding inappropriate disturbance of
sensitive ecosystems; and

5. Comply with standards (regulations) for waste management.

N

Each of the remedial alternatives assembled as part of this CMA meet the requirements of the threshold
criteria listed above.

The remedial alternatives presented below contemplate both closure in place (CIP) (Alternatives 1
through 4) and closure by removal (CBR) (Alternative 5) of Pond 003. Both closure methods are
expressly authorized under the CCR Rule. AECI has prepared a CCR Rule compliant closure plan for Pond
003 and intends to initiate closure of the unit within the allowable timeframes as stated in §257.101 of
the CCR Rule.

4.3.1 Alternative 1 - Closure in Place with Capping and Monitored Natural Attenuation
Pond 003 would be closed in place with a geomembrane and soil protective cap system to reduce

infiltration of precipitation to groundwater thereby isolating source material. This cap selection exceeds
regulatory requirements by several orders of magnitude (conservatively, a geomembrane provides
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permeabilities <1 x 1071° centimeters per second (cm/sec) as compared to 1 x 10-5 cm/sec required by
the CCR Rule). Over time, depletion of COCs in CCR would allow the concentration of COCs in
downgradient groundwater to decline and overall groundwater concentrations of COCs to attenuate.
The dissolved phase plume of molybdenum remaining above the GWPS post-closure eventually
attenuates, albeit slowly due to the low hydraulic gradient (i.e., the rate at which groundwater moves in
the subgrade) in the aquifer underlying Pond 003.

CIP can be completed safely, in compliance with applicable federal and state regulations, and be
protective of public health and the environment. In general, CIP consists of re-grading existing CCR and
installing a cap system designed to significantly reduce infiltration from precipitation, resist erosion,
contain CCR materials, and prevent exposures to CCR. At Pond 003, supplemental design investigations
(as required) and engineering design activities along with associated permit pursuits would precede CIP
construction activities. Construction of the pond closure is estimated to take approximately 2 years to
complete following initiation of closure and are expected to be completed in approximately 2026.

Monitored Natural Attenuation (MNA) is a viable remedial technology recognized by both state and
federal regulators that is applicable to inorganic compounds in groundwater. The USEPA defines MNA
as “the reliance on natural attenuation processes to achieve site-specific remediation objectives within a
time frame that is reasonable compared to that offered by other more active methods”. The ‘natural
attenuation processes’ that are at work in such a remediation approach include a variety of physical,
chemical, or biological processes that, under favorable conditions, act without human intervention to
reduce the mass, toxicity, mobility, volume, or concentration of contaminants in soil or groundwater.
These in-situ processes include biodegradation; dispersion; dilution; sorption; volatilization; radioactive
decay; and chemical or biological stabilization, transformation, or destruction of contaminants (USEPA,
2015). When combined with a low-permeability cap to address the source by limiting the infiltration of
precipitation into and through the CCR, MNA can reduce concentrations of molybdenum in groundwater
at the Pond 003 boundary, although the time required to achieve the GWPS would be lengthy due to the
low gradient and the resultant groundwater flux.

Following the installation of the cap system, AECI would implement post-closure care activities. Post-
closure care includes ongoing cap maintenance and periodic inspections, along with long-term
groundwater monitoring until such time that groundwater conditions return to regulatory levels. No
post-closure uses are currently planned.

4.3.2 Alternative 2 — CIP with In-Situ Stabilization, Capping and Monitored Natural Attenuation

In-situ stabilization (ISS) is a technique that uses mixing of the CCR with amendments to solidify the
material in place. Amendments typically include Portland Cement or other reagents and the
solidification is completed in-situ using large diameter augers. CCR in Pond 003 that has the potential to
periodically come into contact with a fluctuating ground water table due to Mississippi River influence
would be isolated by ISS, followed by capping of the surface impoundment. Groundwater impacts
would be addressed through the processes of natural attenuation. This alternative would isolate the
source (through solidification and installation of a low-permeability cap) and over time, allow the
concentrations of COCs in downgradient groundwater to decline and overall groundwater
concentrations of COCs to attenuate.

ISS of Pond 003 is predicted to take a number of years to complete, depending on the availability and
scheduling of specialized contractors and equipment. Additionally, implementation of ISS will require a
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detailed design effort with bench scale testing to determine the appropriate amendment mix. Pilot
testing will also be needed to verify the ability of equipment to solidify material at depth. ISS has not
been commonly used to stabilize entire CCR units as part of a closure strategy, but has been used in
larger industry to stabilize materials at depth. Changes to groundwater chemistry associated with the
mobility of Appendix IV constituents following completion of ISS, where large volumes of cementitious
amendments/reagents are added to the subsurface, are unknown and would require pilot testing. 1SS
and CIP construction activities are estimated to take approximately 5 years to complete following
initiation of closure and are expected to be completed in approximately 2029.

Following the ISS completion and low-permeability final cap system (similar to Alternative 1) installation,
AECI would implement post-closure care activities that includes long-term groundwater monitoring and
periodic inspections with ongoing cap maintenance.

4.3.3 Alternative 3 — CIP with Capping and Hydraulic Containment through Groundwater Pumping
and Ex-Situ Treatment

Pond 003 would be closed in place with a low-permeability cap similar to Alternative 1 to reduce
infiltration and isolate source material. Pumping wells would be installed to hydraulically control the
downgradient migration of molybdenum. However, pumping wells would generate effluent that would
require ex-situ treatment, likely with an ion exchange or a reverse osmosis (RO) treatment system. Both
treatment systems are considered advanced stage treatment technologies and require ongoing
operation and maintenance and would generate a secondary waste stream — including
regeneration/replacement of the ion exchange media or concentration reject water from the RO
system. Approvals and permitting would be required for the construction and installation of the
treatment systems and discharge of the treated groundwater.

Implementation of a large-scale hydraulic containment (HC) system will require a detailed design effort
with bench scale testing to verify groundwater treatment. Pilot testing, such as pumping tests and
additional groundwater modeling, will be needed to verify the hydraulic capture zone. While HCis a
widely used remediation technology for contaminated industrial/commercial sites, it has not been
commonly used as part of a large-scale CCR unit closure strategy. The HC system and associated ex-situ
treatment would be planned to be installed during operation of the unit prior to initiation of closure.
CIP construction activities are estimated to take approximately 2 years to complete following initiation
of closure and are expected to be completed in approximately 2026.

Following the installation of the low-permeability cap, groundwater pumping well network, and ex-situ
treatment system, AECI would implement post-closure care activities that includes operation and
maintenance of the HC system, long-term groundwater sampling to monitor HC system performance,
and cover system maintenance.

4.3.4 Alternative 4 — CIP with Capping and Hydraulic Containment through Groundwater Pumping
and Ex-Situ Treatment and Barrier Wall

The configuration of this alternative would be identical to Alternative 3, with the addition of a low-
permeability barrier wall between the pumping wells and the Mississippi River. The purpose of the wall
is to reduce the flux of groundwater moving downgradient west to east from Pond 003 and minimize the
intake of groundwater from the east (the Mississippi River) during groundwater pumping, therefore
improving the pumping efficiency of the hydraulic containment system. Approvals and permitting would
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be required for the barrier wall installation adjacent to the Mississippi River in addition to permits
required for discharge of the treated groundwater.

Similar to Alternative 3, implementation of a large-scale hydraulic containment system will require a
detailed design effort with bench scale testing to verify groundwater treatment. Pilot testing, such as
long-duration pumping tests and additional groundwater modeling, will be needed to verify the
hydraulic capture zone. A detailed design will also be required for the barrier wall, given the target
depth and horizontal length of the wall. Implementation of the barrier wall and hydraulic containment
system will be particularly challenging given the proximity of the Mississippi River and limited work area.
Installation of the barrier wall will likely require a variety of permits with work inside the USACE flood
levee and near proximity to the Mississippi River. Similar to Alternative 3, the HC system and barrier
wall would be planned to be installed during operation of the unit prior to initiation of closure. CIP
construction activities are estimated to take approximately 2 years to complete following initiation of
closure and are expected to be completed in approximately 2026.

Once implemented, the timeline for active treatment to achieve the GWPS is expected to be potentially
shorter than other alternatives due to the enhanced effects of the pumping when combined with a
barrier wall.

Following the installation of the low-permeability cap, subsurface barrier wall, groundwater pumping
well network, and ex-situ treatment system, AECI would implement post-closure care activities that
include operation and maintenance of the hydraulic containment system, long-term groundwater
sampling to monitor hydraulic containment system performance, and cap system inspection and
maintenance. No ongoing maintenance would be required for the subsurface barrier wall.

4.3.5 Alternative 5 — Closure by Removal with Monitored Natural Attenuation

This alternative evaluates the removal of CCR from Pond 003 followed by natural attenuation of
molybdenum in groundwater. While this alternative would eliminate the source (ponded CCR) through
removal, it takes multiple years to implement during which time the impounded CCR would remain
open and subject to ongoing infiltration for the duration of the removal activities. Concentrations of
molybdenum in downgradient groundwater would decline via natural attenuation processes once the
removal is complete.

Excavated CCR material would likely be disposed on-site, following excavation and removal from Pond
003. The existing UWL would be laterally expanded to accommodate the CCR material removed from
Pond 003. Under this scenario, transportation of CCR material over public roadways would be limited to
access roads along the existing Mississippi River levee system. AECI already owns and maintains a
dedicated haul road from the levee access road to the UWL site. Close proximity of the UWL to Pond
003 would also decrease the duration required for closure, when compared to off-site disposal options.

Ponded CCR materials would be limited in its beneficial use applications. Historically, boiler slag at the
AECI facility has been processed at its point of entry into the impoundment for screening and off-site
beneficial use. Rejected portions of the boiler slag that did not meet specific criteria remain in Pond
003. Also, fly ash was sluiced and comingled with coal fines and other generated waste streams
rendering that portion of the ponded ash less usable. In addition, due to chemical reactions that
occurred during the placement of class C fly ash via wet sluicing and the saturated condition of the
ponded ash, higher end markets like ready-mix concrete are likely limited. With additional handling and
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processing (i.e., drying, screening/segregation, etc.), ponded ash can potentially be sourced for cement
kiln feedstock and other supplemental beneficial use markets depending on current industry supplies,
distance to target markets, competitive market price point, etc. More material characterization and
market assessment is required to further evaluate beneficial use potentials for the Pond 003 CCRs.

The technical and logistical challenges of implementing a large-scale ash removal project need to be
considered including the removal of CCR with excavations approximately 35-feet deep and CCR removal
guantities in excess of 3.6 million cubic yards. Removal activities will be technically challenging and
require a comprehensive dewatering and excavation strategy, decant water management,
implementation of CCR stabilization methods and temporary staging of material for drying prior to
transportation. These aspects of the removal process will affect productivity and must be considered in
the planning for the overall removal process and duration. Excavation and construction safety during
the removal operation is a major concern due to the use of heavy equipment (bulldozers, excavators,
front end loaders, off-road trucks) and trucking/transport operations within the AECI plant site and
adjacent to the Mississippi River levee system. Community impacts associated with the use of heavy
equipment (equipment delivery, maintenance, etc.) and multi-year truck traffic associated with
conveyance of ash removed from Pond 003 and transported to the on-site UWL are also a consideration
for this alternative. Based on the volume of material, weather impacts associated with winter and wet
weather months, and permitting timeframes associated with construction and operation of the UWL
lateral expansions, CBR construction activities are estimated to take approximately 5 to 10 years to
complete following initiation of closure and are expected to be completed in approximately 2033.
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5. Comparison of Corrective Measures Alternatives

The purpose of this section is to evaluate, compare, and rank the five corrective measures alternatives
relative to one another using the balancing criteria described in §257.97.

5.1 EVALUATION CRITERIA

In accordance with §257.97, remedial alternatives that satisfy the threshold criteria are then compared
to four balancing (evaluation) criteria. The balancing criteria allow a comparative analysis for each
corrective measure, thereby providing the basis for final corrective measure selection. The four
balancing criteria include the following:

1. The long- and short-term effectiveness and protectiveness of the potential remedy(s), along
with the degree of certainty that the remedy will prove successful;

2. The effectiveness of the remedy in controlling the source to reduce further releases;

3. The ease or difficulty of implementing a potential remedy; and

4. The degree to which community concerns are addressed by a potential remedy.

The fourth balancing criterion (i.e. the degree to which community concerns are addressed by a
potential remedy) will be considered following a public information session to be held at least 30 days
prior to remedy selection.

5.2 COMPARISON OF ALTERNATIVES

This section compares the alternatives to each other based on evaluation of the balancing criteria listed
above. Each of the balancing criteria consists of several sub criteria listed in the CCR Rule which have
been considered in this assessment. The goal of this analysis is to evaluate how each of the remedial
alternatives are technologically feasible, relevant and readily implementable, provide adequate
protection to human health and the environment, and minimizes impacts to the community.

A color-coded graphic (i.e., ribbons which are part of a comprehensive visual comparison tool (referred
to as a stop light table with the comprehensive table is provided as Table ll) is presented within each
subsection below. These ribbons and associated stop light table provide a relative comparative
snapshot of the favorability for each alternative against the other alternatives, where green represents
favorable, yellow represents less favorable, and red represents least favorable.

5.2.1 Balancing Criteria 1 - The Long- and Short-Term Effectiveness and Protectiveness of the
Potential Remedy, along with the Degree of Certainty that the Remedy Will Prove Successful

This balancing criterion takes into consideration the following sub criteria relative to the long-term and
short-term effectiveness of the remedy, along with the anticipated success of the remedy.

5.2.1.1 Magnitude of reduction of existing risks
As summarized in Section 3, no unacceptable risk to human health and the environment exists with

respect to Pond 003. In spite of no adverse risk being present, compliance with the CCR Rule requires
the evaluation of groundwater remedial alternatives (considered in this CMA) to address SSLs of
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molybdenum found in groundwater monitoring wells located at the point of compliance around Pond
003. As a result of implementing any of these remedial alternatives, other types of impacts and risks
(i.e., the risk of implementing the remedies sometimes referred to as “risk of remedy”) are present to
varying degrees.

The remedial alternatives that pose the lowest risk of remedy to human health and the environment are
Alternatives 1 (CIP with MNA) and 3 (CIP with HC) as they are implemented on-site and involve the least
amount of construction, operations and maintenance activities, the least amount of material
removal/large-scale excavation and/or in-situ activities and associated impacts. Alternative 5 (CBR with
MNA) has the highest potential impact due to the proximity of Pond 003 to the Mississippi River and
levee system, prolonged excavation equipment usage and heavy truck traffic for an extended period of
time, which increases the likelihood of roadway accidents during the estimated 5 to 10 years needed to
complete material removal. Construction and material transportation will also be required to
implement Alternative 2 (CIP with ISS) to support the process of solidifying the CCR. Construction of the
treatment system with barrier wall and cap will be required for Alternative 4 (CIP with HC and barrier),
along with the management of a generated waste stream, which poses additional risk associated with
handling and treatment and the management of treatment byproducts. Comparatively, Alternative 4
(like Alternatives 1 (CIP with MNA) and 3 (CIP with HC)), pose a lesser risk than Alternatives 2 (CIP with
ISS) and 5 (CBR with MNA).

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment Wall

Category 1 - Subcriteria i)
Magnitude of reduction of risks

5.2.1.2 Magnitude of residual risks in terms of likelihood of further releases due to CCR remaining
following implementation of a remedy

Alternative 5 (CBR with MNA) has the lowest long-term residual risk in that removal of the source
material reduces the likelihood of future releases to groundwater. Following the implementation period
of this alternative, the CCR material will be disposed in the on-site UWL and managed in accordance
with applicable MDNR solid waste permits resulting in a low likelihood of further releases. For
Alternatives 1 through 4, Pond 003 would be closed in place with the installation of a low permeability
cap that would significantly reduce the infiltration of precipitation into Pond 003, however the CCR
would remain in place. Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) also provide
additional mitigation measures. Due to CCR remaining in place for Alternatives 1 through 4, these
alternatives are considered less favorable as compared to Alternative 5 (CBR with MNA) in terms of the
likelihood of further releases following implementation.

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

. CIP with Cap & Hydraulic | CIP with Cap & Hydraulic .
CIP with Cap & MNA CIP with 1SS, Cap, & MNA Containment Containment & Barrier Wall CBR with MNA

Category 1 - Suberiteria i)
Magnitude of residual risk in terms of
likelihood of further release
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52.1.3 The type and degree of long-term management required, including monitoring, operation,
and maintenance

Alternatives 1 (CIP with MNA), 2 (CIP with ISS), and 5 (CBR with MNA) are the most favorable
alternatives with respect to this criterion because they require the least amount of long-term
management and involve no mechanical systems as part of the remedy. Alternatives 1 (CIP with MNA)
and 2 (CIP with ISS) will require long-term maintenance of the cover system and sampling during the
MNA period. Alternative 5 (CBR with MNA) reduces long-term management at Pond 003, but the
transported material will require long-term management at the on-site CCR landfill and groundwater
sampling will continue to confirm natural attenuation. The remaining Alternatives 3 (CIP with HC) and 4
(CIP with HC and barrier) are least favorable because they involve more intensive systems to implement
and/or maintain throughout their remediation life cycle, including operation of the pumping wells and
an ex-situ treatment system.

Alternative 3 Alternative 4

Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5
Containment & Barrier CBR with MNA
Wall

CIP with Cap & Hydraulic

CIP with Cap & MNA CIP with ISS, Cap, & MNA X
Containment

Category 1 - Subcriteria iii)
Type and degree of long-term
management required

5214 Short-term risks that might be posed to the community or the environment during
implementation of such a remedy

The highest short-term impact posed to the community or environment would be during
implementation of Alternative 5 (CBR with MNA), which is considered least favorable. Potential
environmental impacts include noise and emissions from heavy equipment, the potential for a release
during excavation and construction, and fugitive dust emissions along with associated safety concerns.
Community impacts include general impacts to the community due to increased truck traffic on public
roads during the entire project duration, including construction of the on-site landfill, along with an
increased potential for traffic accidents and fatalities, noise, and truck emissions. In addition,
construction adjacent to the Mississippi River levee system has potential to impact levee stability. As
noted, Alternative 5 (CBR with MNA) will require a substantial period of time when the CCR material will
be open to the environment posing risk during implementation of this remedy.

Alternatives 2 (CIP with ISS) and 4 (CIP with HC and barrier) would include truck traffic to a lesser degree
for remedy construction as compared to Alternative 5. The transport of ISS and barrier wall materials to
the site make these two alternatives less favorable when compared to Alternatives 1 (CIP with MNA)
and 3 (CIP with HC).

For Alternatives 1 (CIP with MNA) and 3 (CIP with HC), risk to the community during implementation is
considered the same and would be minimal compared to the other alternatives. Long-term sampling of
the monitoring well network to verify treatment system effectiveness will pose no risk to the
community.
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. Alternative 4
Alternative 3 ternative

Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment Wall

Category 1 - Subcriteria iv)
Short term risk to community or
environment during implementation

5.2.1.5 Time until full protection is achieved

There is currently no unacceptable risk to human health and the environment associated with
groundwater at Pond 003; therefore, protection is already achieved. Alternatives 1 (CIP with MNA), 4
(CIP with HC and barrier), and 5 (CBR with MNA) are anticipated to take a similar period of time until
natural attenuation or active pumping and controls reduce COCs to GWPS concentrations. These three
alternatives are considered comparable due to the similar timeframes for achieving GWPS associated
with the low hydraulic gradient and/or reduction in flow associated with a barrier.

Alternative 5, (CBR with MNA), could take approximately 5 to 10 years or greater for construction once
implementation begins. This timeframe includes the need to construct lateral expansions at the existing
on-site CCR landfill. Removal construction would be followed by a period of groundwater monitoring to
verify natural attenuation of the groundwater plume. The period for construction is limited mainly by
the construction of the on-site CCR landfill expansions, the amount of material that can be handled per
day, and the overall volume of CCR to be handled.

Alternative 3 (CIP with HC) improves the timeframe to achieve GWPS by increasing the hydraulic
gradient, but the relative overall timeframe as compared to the Alternatives 1 (CIP with MNA), 4 (CIP
with HC and barrier), and 5 (CBR with MNA) is not significantly improved to differentiate this alternative.

Alternative 2 (CIP with ISS) could take the longest amount of time due to the potential of reducing
permeability of the upper limit of the aquifer as part of stabilization. Implementation of Alternative 2
(CIP with ISS) would require extensive engineering analysis and field testing. Assuming such studies
confirm the viability of ISS technology at Pond 003 and equipment availability, field implementation
could take a significant amount of time to implement. This would then be followed by a period of
groundwater monitoring to verify natural attenuation of the groundwater plume.

Due to the extended time frame that will be required to achieve the GWPS for Alternatives 1 through 5,
these Alternatives were given the same ranking for this balancing sub-criterion.

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

CIP with Cap & Hydraulic | CIP with Cap & Hydraulic
CIP with Cap & MNA CIP with ISS, Cap, & MNA Containment Containment & Barrier Wall CBR with MNA

Category 1 - Suberiteria v)
Time until full protection is achieved

5.2.1.6 Potential for exposure of humans and environmental receptors to remaining wastes,
considering the potential threat to human health and the environment associated with
excavation, transportation, re-disposal, or containment

Alternatives 1 (CIP with MNA), 3 (CIP with HC), and 4 (CIP with HC and barrier) all have similar, minimal

potential for exposure to humans and environmental receptors during regrading and cap construction;
monitoring well system installation; and installation of the barrier wall or HC system, respectively.
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Alternative 1 (CIP with MNA) is the most favorable alternative since, aside from capping, no additional
contact with CCR or impacted groundwater would be needed. A waste stream would be generated from
the ex-situ treatment under Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) and would need
to be managed either onsite or offsite, which creates a potential for exposure/risk/impacts. Therefore,
Alternatives 3 and 4 are considered less favorable when compared to Alternative 1.

Alternatives 2 (CIP with ISS) and 5 (CBR with MNA) have moderate and high potential for exposure,
respectively, which makes them the least favorable remedy for this criterion. A high potential for
exposure exists during the excavation and transport of the CCR if Alternative 5 (CBR with MNA) is
implemented. A moderate potential to exposure exists during ISS construction (Alternative 2) if CCR
needs to be disposed in the CCR landfill as part of the preliminary removal effort prior to ISS
implementation.

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5

CIP with Cap & MNA | CIP with 1SS, Cap, & Mna | C'P With Cap & Hydraulic | =0 oo e Barrier CBR with MNA
Containment wall

Category 1 - Subcriteria vi)
Potential for exposure of humans
and environmental receptors to
remaining wastes

5.2.1.7 Long-term reliability of the engineering and institutional controls

Alternative 5 (CBR with MNA) engineering and institutional controls would have high long-term
reliability because the CCR will have been removed from Pond 003 and placed in the existing on-site CCR
landfill. With the CCR no longer in place at Pond 003, no additional engineering and institutional
controls are anticipated. Alternative 2 (CIP with ISS) is also expected to have a high long-term reliability
because the CCR would be isolated within the ISS monolith. Alternatives 2 and 5 are considered
favorable when compared to the other alternatives.

Alternatives 1 (CIP with MNA), 3 (CIP with HC), and 4 (CIP with HC and barrier) are all expected to be
reliable, as capping and long-term monitoring are common methods for long-term waste management.
However, for Alternative 1 (CIP with MNA) the relationship of the remaining CCR to the fluctuating levels
of the Mississippi River without hydraulic controls in place could be considered a potential reduction in
long-term reliability, making this alternative less favorable. Alternatives 3 and 4 include HC and ex-situ
treatment which are considered proven and reliable technologies but still require bench scale and pilot
testing and rely on mechanical systems to operate. Therefore, these two alternatives are considered
less favorable when compared to Alternatives 2 and 5.

For Alternatives 1 through 4, which include CIP, institutional controls, such as recording of an
environmental covenant restricting the use of groundwater can easily be implemented because Pond
003 is located on property owned by AECI.

Alternative 3 Alternative 4

Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment Wall

Category 1 - Subcriteria vii)
Long-term reliability of engineering
and institutional controls
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5.2.1.8 Potential need for replacement of the remedy

Closure in place of Pond 003 with ISS (Alternative 2) and closure by removal (Alternative 5) are both
considered permanent and can be effective in appropriate circumstances. Detailed engineering
assessments would need to be completed including field pilot testing to confirm the viability of such
approaches for Pond 003. From the perspective of needing to replace the remedy, source removal
(Alternative 5) is permanent but will take 5 to 10 years to complete once implemented. Since both
remedies are permanent, Alternatives 2 (CIP with ISS) and 5 (CBR with MNA) are considered favorable.

Alternatives 1 (CIP with MNA), 3 (CIP with HC), and 4 (CIP with HC and barrier) are expected to have
permanent closures with capping in place. The groundwater model results indicate that the GWPS will
be achieved by all alternatives. Should long-term monitoring results indicate that the selected remedial
alternative is not effective at reducing the concentration of COCs over time (or the rate of achieving the
GWPS is significantly slower than the forecasted timeline), alternate and/or additional active remedial
methods for groundwater may be considered in the future. This in particular applies to Alternative 1
(CIP with MNA) since no hydraulic controls would be in place making it least favorable in this criterion. A
potential exists for the need to replace wells, pumping equipment, and treatment system components
for Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier), which make these two alternatives less
favorable when compared to Alternatives 2 (CIP with ISS) and 5 (CBR with MNA).

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

) ) CIP with Cap & Hydraulic CIP with Cap & Hydraulic )
CIP with Cap & MNA CIP with 1SS, Cap, & MNA Containment Containment & Barrier Wall CBR with MNA

Category 1 - Subcriteria viii)
Potential need for replacement of the
remedy

5.2.1.9 Long- and short-term effectiveness and protectiveness criterion summary

The following graphic provides a summary of the long- and short-term effectiveness and protectiveness
of the potential remedy, along with the degree of certainty that the remedy will prove successful.
Alternative 1 (CIP with MNA) is the most favorable. There is an extended timeframe for all alternatives
to meet the GWPS due to the low hydraulic gradient. In addition, Alternative 1 (CIP with MNA) does not
include additional treatment technology aside from MNA, and therefore long-term management
requirements are minimal. Alternative 1 (CIP with MNA) does not rely on mechanical systems aside
from low-permeability capping. Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) provide
groundwater treatment at the waste boundary but require additional long-term operation and
maintenance, generate a secondary waste stream, and rely on mechanical systems to operate.
Alternative 5 (CBR with MNA) includes large-scale construction, and a lengthy implementation period,
which adds the potential for exposure to humans and the environment during the construction period.
Alternative 2 (CIP with ISS) also includes potential exposure to humans and environment during
construction, although the construction duration is expected to be shorter than Alternative 5 (CBR with
MNA).

. Alternative 4
Alternative 3

Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment wall

CATEGORY 1
Long- and Short Term Effectiveness,
Protectiveness, and Certainty of
Success
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5.2.2 Balancing Criteria 2 - The Effectiveness of the Remedy in Controlling the Source to Reduce
Further Releases

This balancing criterion takes into consideration the ability of the remedy to control a future release,
and the extensiveness of treatment technologies that will be required.

5.2.2.1 The extent to which containment practices will reduce further releases

For remedial Alternatives 1 through 4, installation of the low permeability cap will reduce the infiltration
of precipitation into Pond 003 and decrease the flux of molybdenum to groundwater over time.
Groundwater mounding, and associated outward hydraulic gradient, present at Pond 003 during
operation is expected to be reduced during the final operational period and dissipate after closure.
Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) are considered favorable because active ex-
situ treatment technologies will be implemented to limit further down-gradient migration of
molybdenum in groundwater prior to closure.

Under Alternatives 2 (CIP with ISS) and 5 (CBR with MNA), no further releases are anticipated following
removal or stabilization of the CCR material. However, the implementation of Alternative 2 (CIP with
ISS) is anticipated to require multiple years to complete with MNA monitoring following completion of
construction. The potential hydrogeological impacts from a large stabilization project due to alterations
to the geochemical conditions from the additives and mixing process differentiate this alternative from
Alternative 5 (CBR with MNA).

For Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier), additional containment or treatment
practices will address COCs in groundwater migrating downgradient from Pond 003, achieving the
performance criteria at the waste boundary. Alternative 1 will not have an additional containment
technology beyond natural attenuation making this less favorable in terms of overall containment under
this criterion.

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5

. X CIP with Cap & H li R R X
CIP with Cap & MNA CIP with ISS, Cap, & MNA w ap ydraulic Containment & Barrier CBR with MNA
Containment wall

Category 2 - Subcriteria i)
Extent to which containment
practices will reduce further
releases

5222 The extent to which treatment technologies may be used

No groundwater treatment technologies, other than source isolation through capping and natural
attenuation, will be used for Alternatives 1 (CIP with MNA) and 5 (CBR with MNA). There would be no
ongoing operation and maintenance of a treatment technology, other than periodic groundwater
monitoring. Alternative 1 (CIP with MNA) relies only on low-permeability capping with long-term
groundwater monitoring, while Alternative 5 relies on source removal with groundwater monitoring to
confirm natural attenuation. Both alternatives are considered favorable for this criterion.

Alternative 2 (CIP with ISS) uses solidification of the CCR below the water table to address COCs in
groundwater, which adds to the complexity as compared to Alternative 1 (CIP with MNA). Capping will
be required following completion of ISS. Therefore, this alternative is considered less favorable when
compared to Alternatives 1 and 5.
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Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) will use two additional technologies,
hydraulic controls via pumping and ex-situ treatment. Alternative 4 (CIP with HC and barrier) includes
an additional technology for the barrier wall. The operation of an ex-situ treatment system will create a
secondary waste stream, such as concentrated reject water (RO) requiring off-site disposal, or depleted
resin (ion exchange) requiring regeneration or off-site disposal. Due to additional treatment
technologies required, these two alternatives are considered less favorable when compared to
Alternatives 1 and 5.

Alternative 3 Alternative 4

Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5

CIP with Cap & MNA | CIP with 1SS, Cap, & Mna | C1P With Cap & Hydraulic | "0 oo e Barrier CBR with MNA
Containment wall

Category 2 - Subcriteria ii)
Extent to which treatment
technologies may be used

5.2.2.3 Effectiveness of the remedy in controlling the source to reduce further releases summary

The graphic below provides a summary of the effectiveness of the remedial alternatives to control the
source to reduce further releases. Further releases from Alternative 5 (CBR with MNA) will not be
addressed until construction is complete, but there is no further potential for release in the long-term
making this the most favorable alternative. Alternatives 1 (CIP with MNA), 3 (CIP with HC), and 4 (CIP
with HC and barrier) are less favorable either due to the moderate degree of effectiveness in controlling
further releases or due to the amount of technologies included. Further releases under Alternative 2
(CIP with ISS) will not be addressed until construction is complete and the complexity of the stabilization
makes this alternative less favorable.

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment Wall

CATEGORY 2
Effectiveness in controlling the source
to reduce further releases

5.2.3 Balancing Criteria 3 - The Ease or Difficulty of Implementing a Potential Remedy

This balancing criterion takes into consideration technical and logistical challenges required to
implement a remedy, including practical considerations such as equipment availability and disposal
facility capacity.

5.2.3.1 Degree of difficulty associated with constructing the technology

CIP with a low permeability cap will be straightforward and can be implemented with common
construction methods for Alternatives 1 (CIP with MNA), 3 (CIP with HC), and 4 (CIP with HC and barrier).
Typical/Normal construction difficulties are anticipated if Alternatives 1, 3, or 4 are implemented with
Alternative 4 being the most complex of these noted alternatives. Specialty equipment or contractors
are not required. For Alternative 1 (CIP with MNA), no additional treatment technology is needed other
than monitoring wells for groundwater monitoring. Installation of groundwater pumping wells with an
ex-situ treatment system (Alternative 3) is expected to be straightforward. Alternative 4 is more
complex with the addition of the barrier wall and is considered less favorable.
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Alternatives 2 (CIP with ISS) and 5 (CBR with MNA) will be difficult to implement due to technical and
logistical challenges. Alternative 5 will include a deep excavation and require the excavation of a
substantial volume of CCR materials, dewatering, CCR stabilization, seasonal impacts to construction due
to wet weather and winter weather, and transportation. In addition, the excavation of CCR materials
proximate to the USACE Mississippi River levee system will require additional diligence and controls to
ensure levee stability. For the CCR disposal in on-site lateral expansion of the CCR landfill for Alternative
5 (CBR with MNA), additional effort will be required for the design, permitting, approval, and
construction. Under Alternative 2 (CIP with ISS), the successful completion of ISS to target depths will be
technically challenging and will require field pilot testing to confirm equipment reach and stabilizing mix.
Stabilization work adjacent to the levee system also has a high degree of difficulty, but overall has less
material movement when compared to Alternative 5 (CBR with MNA). Alternatives 2 and 5 will both
include large-scale construction, extensive permitting, specialty equipment and contractors, longer
project durations, and significant technical challenges. Therefore, these Alternatives 2 and 5 are least
favorable when compared to Alternatives 1, 3, and 4.

Alternative 1 Alternative 2 cp W;;\:Er;a‘g‘v: Zraulic cp w‘i‘t\;t?:r;a:‘v: Ac.lrau\ic Alternative 5
CIP with Cap & MNA | CIP with ISS, Cap, & MNA P &y P &y

Containment Containment & Barrier Wall

CBR with MNA

Category 3 - Subcriteria i)
Degree of difficulty associated with
constructing the technology

5.23.2 Expected operational reliability of the technologies

Alternative 1, (CIP with MNA) is considered the most favorable from an operational perspective because
capping with MNA has a proven track record and requires limited O&M. While alternative 2 (CIP with
ISS) is a proven technology and isolates the ponded material, pilot testing would be required to ensure
ISS will be able to solidify CCR at depth. The potential for geochemical impact on the groundwater
aquifer from the solidification amendments would need to be evaluated. Assuming successful
implementation, ISS is also expected to be operationally reliable and is considered favorable.
Alternative 5 (CBR with MNA) is considered a reliable alternative as all CCR material would be removed,
although implementation would be challenging. Alternatives 3 (CIP with HC) and 4 (CIP with HC and
barrier) are expected to be reliable but will utilize additional groundwater treatment technologies that
will require significant O&M and will rely on mechanical systems to operate. Therefore, Alternatives 3
(CIP with HC) and 4 (CIP with HC and barrier) are considered less favorable.

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5

‘ _ P with Hydrauli _ ! _
CIP with Cap & MNA | CIP with 1SS, Cap, & Mna | C'P With Cap & Hydraulic | =0 oot e Barrier CBR with MNA
Containment wall

Category 3 - Subcriteria ii)
Expected operational reliability of
the technologies

5.2.3.3 Need to coordinate with and obtain necessary approvals and permits from other agencies

Alternative 1, (CIP with MNA), is the most favorable since the implementation of the remedy is
straightforward and only includes capping and MNA with minimal permitting needs. Alternatives 2 (CIP
with 1SS) and 4 (CIP with HC and barrier) will require extensive permitting for large-scale construction in
below grade soils adjacent to the levee system) and are considered least favorable.
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Alternative 5 (CBR with MINA) also will require permitting for the excavation of CCR adjacent to the levee
system. The associated lateral expansion of the existing CCR landfill will require a moderate amount of
regulating agency interaction, but a solid waste permit already exists for the UWL expansions. The
agency will need to approve the construction efforts of the lateral expansions. This alternative is
considered less favorable when compared to Alternative 1 (CIP with MNA).

Additional approval and permitting may be required for Alternative 3 (CIP with HC) for the construction
and installation of treatment systems and discharge of treated groundwater, but not to the extent
contemplated for Alternatives 2 (CIP with ISS) and 4 (CIP with HC and barrier).

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

CIP with Cap & MNA | CIP with 1SS, Cap, & Mna | CIP With Cap & Hydraulic | CIP with Cap & Hydraulic CBR with MNA

Containment Containment & Barrier Wall

Category 3 - Subcriteria iii)

Need to coordinate with and obtain
necessary approvals and permits from
other agencies

5234 Availability of necessary equipment and specialists

Alternative 1, (CIP with MNA), is the most favorable since specialty equipment and specialists will not be
required to implement the capping or MNA remedy. Alternative 3 (CIP with HC) also consists of well
understood and routine treatment systems. Alternative 4 (CIP with HC and barrier) also includes well
understood and routine treatment systems but does require the availability of necessary equipment for
the barrier wall construction, so this alternative is less favorable than Alternatives 1 and 3.

Alternatives 2 (CIP with ISS) and 5 (CBR with MNA) are the least favorable since both will require
specialty remediation contractors to implement full removal or ISS, respectively, which will include
large-scale construction dewatering and effluent management and treatment, deep excavations
adjacent to the river and levee system, transportation of material for disposal, and implementation of
ISS at depth (for Alternative 2 only). These two alternatives are considered the least favorable.

Alternative 3 Alternative 4

Alternative 1 Alternative 2 CIP with Cap & Hydraulic CIP with Cap & Hydraulic Alternative 5
CIP with Cap & MNA CIP with ISS, Cap, & MNA p Containment & Barrier CBR with MNA
Containment wall

Category 3 - Subcriteria iv)
Availability of necessary equipment
and specialists

5235 Available capacity and location of needed treatment, storage, and disposal services

Since Pond 003 will be closed in place for Alternatives 1 through 4, storage and disposal services for CCR
material will not be needed. Temporary stockpiling of CCR during regrading and capping can be
completed within the current boundaries of the CCR unit. Alternative 1 (CIP with MNA) is the most
favorable alternative since no active treatment is needed. Likewise, Alternative 2 (CIP with ISS) does not
require any treatment or disposal capacity. It is assumed that any excavated/relocated CCR for the ISS
construction would be used in developing final grades of the closure in place. If needed, the existing
CCR landfill has capacity to dispose of any necessary CCR materials. Amendments such as Portland
Cement will be imported to solidify the material in-situ, with the expectation that Portland Cement will
be readily available.
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Both Alternatives 3 (CIP with HC) and 4 (CIP with HC and barrier) require treatment systems which do
not currently exist at the facility. The ex-situ treatment system may generate a concentrated waste
stream which would require onsite treatment or off-site transportation and disposal that the other
alternatives would not require. With the treatment system waste stream, Alternatives 3 and 4 are
considered less favorable when compared to Alternatives 1 and 2.

Alternative 5 (CBR with MNA) required an evaluation of available capacity at existing CCR landfill. The
existing on-site landfill was designed and permitted to manage ongoing production at the NMPP and not
ponded CCR material. For Alternative 5 (CBR with MNA), new lateral expansions of the on-site landfill
would need to be designed, constructed, and approved since the existing on-site landfills were designed
and permitted to manage production needs of the NMPP. Alternative 5 is considered less favorable
than Alternatives 1 and 2 since it requires extensive handling, and disposal management of CCR.

Alternative 3 Alternative 4
Alternative 1 Alternative 2 CIP with Cap & Hydraulic Alternative 5

CIP with Cap & MNA | CIP with 1SS, Cap, & Mna | C'P With Cap & Hydraulic | =0 oo e Barrier CBR with MNA
Containment wall

Category 3 - Subcriteria v)
Available capacity and location of
needed treatment, storage, and
disposal senvices

5.2.3.6 Ease or difficulty of implementation summary

The color ribbon below provides a summary of the ease or difficulty that will be needed to implement
each alternative. Alternative 1 (CIP with MNA) is the most favorable, while Alternatives 3 and 4 are
considered less favorable with moderate degrees of difficulty in implementing the remedy. Alternatives
2 and 5 have significant degrees of difficulty related to large-scale construction and permitting and are
therefore considered least favorable.

Alternative 1 Alternative 2 cP Wﬂ‘%‘:a;\’: ?:Iraulic cP Wﬁllql%r:ag‘v: fjrauln: Alternative 5
CIP with Cap & MNA CIP with 1SS, Cap, & MNA p & My ) P Ayt CBR with MMNA
Containment Containment & Barrier Wall

CATEGORY 3
The ease or difficulty of implementation
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6. Summary

This Corrective Measures Assessment has evaluated the following alternatives:

e Alternative 1: CIP with low permeability capping and MNA,;

e Alternative 2: CIP with ISS, low permeability capping and MNA;

e Alternative 3: CIP with low permeability capping, HC of groundwater through groundwater
pumping, and ex-situ groundwater treatment;

e Alternative 4: CIP with low permeability capping, HC of groundwater through groundwater
pumping, ex-situ groundwater treatment, and barrier wall; and

e Alternative 5: CBR with MNA.

In accordance with §257.97, each of these alternatives has been evaluated in the context of the
following threshold criteria:

® Be protective of human health and the environment;

® Attain the GWPS;

e Control the source(s) of releases so as to reduce or eliminate, to the maximum extent feasible,
further releases of COCs to the environment;

e Remove from the environment as much of the contaminated material that was released from
the CCR unit as is feasible, considering factors such as avoiding inappropriate disturbance of
sensitive ecosystems; and

*  Comply with standards (regulations) for waste management.

In addition, in accordance with §257.96, each of the alternatives has been evaluated in the context of
the following balancing criteria, noting that these balancing criteria consider the sub-criteria evaluation
factors of §257.97(c):

* The performance, reliability, ease of implementation, and potential impacts of appropriate
potential remedies, including safety impacts, cross-media impacts, and control of exposure to
residual contamination;

* The time required to complete the remedy; and

* The institutional requirements, such as state or local permit requirements or other
environmental or public health requirements that may substantially affect implementation of
the remedy.

This Corrective Measures Assessment, and the degree to which public comments are addressed, will be
used to identify and select a final corrective measure for implementation at Pond 003. AECI
understands that risk assessment evaluations confirm that Pond 003, even prior to closure, presents no
unacceptable risk to human health or the environment. Therefore, since no adverse risk currently exists
to human health and the environment, implementation of any of the remedies must consider the risk
incurred during the implementation of the potential remedy activities.

In accordance with §257.98, AECI will implement a groundwater monitoring program to document the
effectiveness of the selected remedial alternative. Corrective measures are considered complete when
monitoring reflects groundwater downgradient of Pond 003 does not exceed Appendix IV GWPS for
three consecutive years. USEPA is in the process of modifying certain CCR Rule requirements and,
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depending upon the nature of such changes, assessments made herein could be modified or
supplemented to reflect such future regulatory revisions.
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TABLE | Page 1 of 5
SUMMARY OF ANALYTICAL RESULTS
Corrective Measures Assessment
AECI New Madrid Power Plant
New Madrid, Missouri
USEPA Appendix IV Constituents
Sample | Antimony, | Arsenic, | Barium, | Beryllium, | Cadmium, | Chromium, | Cobalt, Lead, [ Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, |Fluoride, Radium-226 &
Location Date Total Total Total Total Total Total Total Total Total Total Total Total Total Total 22?
Combined
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pCi/lL
Site GWPS 0.006 0.010 2.0 0.004 0.005 0.100 0.006 0.015 0.040 0.100 0.050 0.002 0.002 4.0 5
11/2/2016 <0.0010 0.0026 0.773 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 0.026 <0.0100 <0.0010 <0.0010 [<0.00020( 1.22 1.85
12/9/2016 <0.0010 0.0029 0.783 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 0.027 <0.0100 <0.0010 <0.0010 [<0.00020( 1.37 0.98
1/7/2017 <0.0030 0.0027 0.800 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.033 <0.0010 <0.0010 <0.0010 [<0.00020( 1.10 2.34
1/30/2017 <0.0030 0.0026 0.730 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 <0.0010 <0.0010 <0.0010 [<0.00020| 1.55 1.78
2/21/2017 <0.0030 0.0025 0.760 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 <0.0010 <0.0010 <0.0010 [<0.00020( 1.18 1.16
MW-16 3/28/2017 <0.0030 0.0025 0.760 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 <0.0010 <0.0010 <0.0010 [<0.00020( 1.44 2.33
4/27/2017 <0.0030 0.0025 0.760 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 <0.0010 <0.0010 <0.0010 [<0.00020( 1.38 1.84
5/18/2017 <0.0030 0.0027 0.750 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.033 <0.0010 <0.0010 <0.0010 [<0.00020( 1.59 1.93
6/24/2017 <0.0030 0.0020 0.720 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 <0.0010 <0.0010 <0.0010 [<0.00020( 1.18 1.79
8/15/2017 <0.0030 0.0021 0.700 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.033 <0.0010 <0.0010 <0.0010 [<0.00020( 1.27 1.4
5/30/2018 <0.0030 0.0020 0.72 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 0.0045 <0.0010 <0.0010 [<0.00020| 1.20 2.60
9/12/2018 -- 0.0023 0.69 -- -- <0.0040 <0.00086 | <0.0010 0.019 <0.0010 <0.0010 -- -- 1.20 2.78
11/6/2016 <0.0010 0.0024 0.239 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0276 <0.0100 <0.0010 <0.0010 [<0.00020 0.52 0.97
12/12/2016 | <0.0010 0.0011 0.206 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0274 <0.0100 <0.0010 <0.0010 [<0.00020( 0.57 0.71
- 1/8/2017 <0.0030 0.0014 0.21 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.033 0.0030 <0.0010 <0.0010 [<0.00020| 0.446 0.641
S 1/24/2017 <0.0030 0.0017 0.20 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.032 0.0035 <0.0010 <0.0010 | 0.00087 | 0.523 1.06
ﬁ 2/23/2017 <0.0030 0.0023 0.22 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 0.0036 <0.0010 <0.0010 [<0.00020| 0.540 1.37
I5) B-123 | 4/25/2017 <0.0030 0.0025 0.24 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.0036 <0.0010 <0.0010 [<0.00020( 0.532 0.83
g- 5/16/2017 <0.0030 0.0020 0.21 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.0036 <0.0010 <0.0010 [<0.00020| 0.302 1.35
6/21/2017 <0.0030 0.0017 0.19 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.0036 <0.0010 <0.0010 [<0.00020( 0.429 0.668
8/28/2017 <0.0030 0.0020 0.20 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.0034 <0.0010 <0.0010 [<0.00020| 0.574 1.93
5/30/2018 <0.0030 0.0022 0.21 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.026 0.0044 <0.0010 <0.0010 [<0.00020( 0.537 1.80
9/11/2018 -- 0.0040 0.27 -- -- <0.0040 <0.00086 | <0.0010 0.019 0.0040 <0.0010 -- -- 0.521 1.57
11/6/2016 <0.0010 0.0099 0.400 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0159 <0.0100 <0.0010 <0.0010 [<0.00020( 0.39 0.70
12/12/2016 | <0.0010 0.0076 0.447 <0.0010 <0.0010 0.0013 <0.0050 | <0.0010 | 0.0244 <0.0100 <0.0010 <0.0010 [<0.00020| 0.39 1.11
1/8/2017 <0.0030 0.0063 0.250 <0.0010 <0.0010 <0.0040 0.0020 0.0011 0.016 <0.0010 <0.0010 <0.0010 [<0.00020( 0.376 0.342
1/24/2017 <0.0030 0.0050 0.23 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.013 <0.0010 <0.0010 <0.0010 [<0.00020( 0.457 0
B-126 2/23/2017 <0.0030 0.0067 0.28 <0.0010 <0.0010 <0.0040 0.0021 <0.0010 0.015 <0.0010 <0.0010 <0.0010 [<0.00020( 0.525 1.16
4/25/2017 <0.0030 0.0084 0.21 <0.0010 <0.0010 0.0047 0.0026 0.0020 0.013 <0.0010 <0.0010 <0.0010 [<0.00020| 0.388 1.27
5/16/2017 <0.0030 0.0085 0.13 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 | <0.010 <0.0010 <0.0010 <0.0010 |<0.00020| 0.258 1.83
6/21/2017 <0.0030 0.0094 0.16 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 | <0.010 <0.0010 <0.0010 <0.0010 |<0.00020| 0.398 0.51
8/28/2017 <0.0030 0.0097 0.21 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.010 <0.0010 <0.0010 <0.0010 [<0.00020( 0.493 2.01
5/30/2018 <0.0030 0.0086 0.24 <0.0010 <0.0010 0.0094 0.0030 0.0043 0.013 0.0014 0.0012 <0.0010 [<0.00020{ 0.383 2.20
9/11/2018 -- 0.0052 0.31 -- -- <0.0040 0.0019 <0.0010 0.011 <0.0010 <0.0010 -- -- 0.284 1.13
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TABLE | Page 2 of 5
SUMMARY OF ANALYTICAL RESULTS
Corrective Measures Assessment
AECI New Madrid Power Plant
New Madrid, Missouri
USEPA Appendix IV Constituents
Sample | Antimony, | Arsenic, | Barium, | Beryllium, | Cadmium, | Chromium, | Cobalt, Lead, [ Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, |Fluoride, Radium-226 &
Location Date Total Total Total Total Total Total Total Total Total Total Total Total Total Total 22?
Combined
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pCi/lL
Site GWPS 0.006 0.010 2.0 0.004 0.005 0.100 0.006 0.015 0.040 0.100 0.050 0.002 0.002 4.0 5
11/3/2016 <0.0010 <0.0010 0.131 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0168 <0.0100 <0.0010 <0.0010 [<0.00020( 0.36 0.77
11/3/2016 <0.0010 <0.0010 0.134 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0173 <0.0100 <0.0010 <0.0010 [<0.00020| 0.36 0.74
12/6/2016 <0.0010 0.0022 0.137 <0.0010 <0.0010 0.0022 <0.0050 | <0.0010 [ 0.0181 0.0417 <0.0010 <0.0010 [<0.00020( 0.32 1.56
1/4/2017 <0.0030 0.0012 0.14 <0.0010 <0.0010 <0.0040 0.0036 <0.0010 0.023 0.046 <0.0010 <0.0010 [<0.00020| 0.536 1.26
1/26/2017 <0.0030 0.0019 0.16 <0.0010 <0.0010 <0.0040 0.0033 <0.0010 0.021 0.071 <0.0010 <0.0010 [<0.00020( 0.564 1.92
2/21/2017 <0.0030 0.0010 0.16 <0.0010 <0.0010 <0.0040 0.0047 <0.0010 0.021 0.034 <0.0010 <0.0010 [<0.00020| 0.308 1.07
MW-6 3/28/2017 <0.0030 <0.0010 0.17 <0.0010 <0.0010 <0.0040 0.0046 <0.0010 0.022 0.033 <0.0010 <0.0010 [<0.00020( 0.519 1.09
4/27/2017 <0.0030 0.0016 0.18 <0.0010 <0.0010 <0.0040 0.0041 <0.0010 0.019 0.085 <0.0010 <0.0010 [<0.00020| 0.328 1.33
4/27/2017 <0.0030 0.0014 0.17 <0.0010 <0.0010 <0.0040 0.0040 <0.0010 0.018 0.080 <0.0010 <0.0010 [<0.00020( 0.314 1.34
5/18/2017 <0.0030 <0.0010 0.18 <0.0010 <0.0010 <0.0040 0.0050 <0.0010 0.023 0.048 <0.0010 <0.0010 [<0.00020| <0.250 1.05
6/20/2017 <0.0030 0.0012 0.16 <0.0010 <0.0010 <0.0040 0.0054 <0.0010 0.022 0.021 0.0010 <0.0010 [<0.00020( 0.362 2.39
8/16/2017 <0.0030 <0.0010 0.15 <0.0010 <0.0010 <0.0040 0.0060 <0.0010 0.024 0.010 <0.0010 <0.0010 [<0.00020| 0.316 1.65
5/30/2018 <0.0030 <0.0010 0.16 <0.0010 <0.0010 <0.0040 0.0052 <0.0010 0.018 0.063 <0.0010 <0.0010 [<0.00020( 0.349 0.68
9/11/2018 - <0.0010 0.11 -- -- <0.0040 0.0028 <0.0010 [ <0.010 0.042 <0.0010 -- -- 0.319 0.790
11/3/2016 <0.0010 0.0021 0.181 <0.0010 <0.0010 <0.0010 0.0062 <0.0010 | 0.0223 3.20 <0.0010 <0.0010 [<0.00020( 0.34 1.13
12/6/2016 <0.0010 0.0032 0.150 <0.0010 0.0011 <0.0010 0.0098 <0.0010 | 0.0227 3.24 <0.0010 <0.0010 [<0.00020| 0.33 1.10
- 1/4/2017 <0.0030 0.0045 0.11 <0.0010 0.0012 <0.0040 0.0067 <0.0010 0.031 2.8 <0.0010 <0.0010 [<0.00020( 0.464 1.28
S 1/26/2017 <0.0030 0.0036 0.12 <0.0010 0.0016 <0.0040 0.0059 <0.0010 0.027 2.9 <0.0010 <0.0010 [<0.00020| 0.564 0.78
E 2/22/2017 <0.0030 0.0021 0.15 <0.0010 <0.0010 <0.0040 0.0068 <0.0010 0.030 3.4 <0.0010 <0.0010 [<0.00020( 0.287 3.80
1] MW-7 3/30/2017 <0.0030 0.0018 0.15 <0.0010 <0.0010 <0.0040 0.0067 <0.0010 0.028 3.4 <0.0010 <0.0010 [<0.00020| 0.496 1.40
§ 4/26/2017 <0.0030 0.0034 0.14 <0.0010 0.0014 <0.0040 0.0051 <0.0010 0.027 3.9 <0.0010 <0.0010 [<0.00020( 0.277 1.73
8 5/18/2017 <0.0030 0.0037 0.14 <0.0010 <0.0010 <0.0040 0.0030 <0.0010 0.034 3.9 <0.0010 <0.0010 [<0.00020| <0.250 2.72
6/20/2017 <0.0030 0.0028 0.15 <0.0010 0.0016 <0.0040 0.0070 0.0018 0.028 3.5 0.0021 0.0020 |<0.00020| 0.388 1.71
8/16/2017 <0.0030 0.0020 0.17 <0.0010 <0.0010 <0.0040 0.0073 <0.0010 0.031 3.6 <0.0010 <0.0010 [<0.00020| 0.410 1.54
5/30/2018 <0.0030 0.0023 0.13 <0.0010 <0.0010 <0.0040 0.0058 <0.0010 0.019 3.4 <0.0010 <0.0010 [<0.00020( 0.431 0.63
9/11/2018 -- 0.0024 0.14 -- -- <0.0040 0.0076 <0.0010 0.014 3.0 <0.0010 -- -- 0.330 1.36
11/4/2016 <0.0010 0.0040 0.115 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0197 0.737 <0.0010 <0.0010 [<0.00020( 0.29 1.36
12/7/2016 <0.0010 0.0026 0.111 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0223 0.706 <0.0010 <0.0010 [<0.00020| 0.29 1.46
1/5/2017 <0.0030 0.0046 0.066 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.023 0.96 <0.0010 <0.0010 [<0.00020( 0.366 0.56
1/5/2017 <0.0030 0.0049 0.068 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.023 0.96 <0.0010 <0.0010 [<0.00020| 0.367 2.82
1/26/2017 <0.0030 0.0045 0.085 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.87 <0.0010 <0.0010 [<0.00020( 0.538 0.822
2/21/2017 <0.0030 0.0057 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 0.83 <0.0010 <0.0010 [<0.00020| 0.288 2.29
MW-8 | 3/30/2017 <0.0030 0.0054 0.11 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 0.83 <0.0010 <0.0010 [<0.00020( 0.475 1.35
4/26/2017 <0.0030 0.0050 0.082 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.018 1.0 <0.0010 <0.0010 [<0.00020| 0.300 1.01
5/17/2017 <0.0030 0.0062 0.098 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 1.2 <0.0010 <0.0010 [<0.00020( 0.348 1.43
6/21/2017 <0.0030 0.0060 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.93 <0.0010 <0.0010 [<0.00020| 0.361 1.42
8/16/2017 <0.0030 0.0048 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 1.0 <0.0010 <0.0010 [<0.00020( 0.376 0.91
5/30/2018 <0.0030 0.0053 0.082 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.017 0.93 <0.0010 <0.0010 [<0.00020| 0.343 1.07
9/12/2018 -- 0.0045 0.082 -- -- <0.0040 0.0016 <0.0010 0.012 0.86 <0.0010 -- -- 0.290 0.840
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TABLE | Page 3 of 5
SUMMARY OF ANALYTICAL RESULTS
Corrective Measures Assessment
AECI New Madrid Power Plant
New Madrid, Missouri
USEPA Appendix IV Constituents
Sample | Antimony, | Arsenic, | Barium, | Beryllium, | Cadmium, | Chromium, | Cobalt, Lead, [ Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, |Fluoride, Radium-226 &
Location Date Total Total Total Total Total Total Total Total Total Total Total Total Total Total 22?
Combined
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pCi/lL
Site GWPS 0.006 0.010 2.0 0.004 0.005 0.100 0.006 0.015 0.040 0.100 0.050 0.002 0.002 4.0 5
11/4/2016 <0.0010 <0.0010 | 0.0984 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0258 0.312 <0.0010 <0.0010 [<0.00020( 0.53 3.12
12/7/2016 <0.0010 <0.0010 | 0.0842 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0296 0.337 0.0015 <0.0010 [<0.00020{ 0.49 1.40
1/5/2017 <0.0030 <0.0010 0.075 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.034 0.32 <0.0010 <0.0010 [<0.00020( 0.508 1.56
1/27/2017 <0.0030 <0.0010 0.072 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.35 <0.0010 <0.0010 [<0.00020| 0.557 0.53
2/21/2017 <0.0030 <0.0010 0.089 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 0.33 <0.0010 <0.0010 [<0.00020( 0.481 1.47
3/30/2017 <0.0030 <0.0010 0.080 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.33 <0.0010 <0.0010 [<0.00020| 0.654 1.42
MW-9 | 4/26/2017 <0.0030 <0.0010 0.069 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 0.42 <0.0010 <0.0010 [<0.00020( 0.481 0.65
5/17/2017 <0.0030 <0.0010 0.098 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.034 0.44 <0.0010 <0.0010 [<0.00020| <0.250 1.30
6/20/2017 <0.0030 <0.0010 0.092 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.36 <0.0010 <0.0010 [<0.00020( 0.507 0.71
6/20/2017 <0.0030 <0.0010 0.092 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.35 <0.0010 <0.0010 [<0.00020| 0.528 0.46
8/16/2017 <0.0030 <0.0010 0.097 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.035 0.35 <0.0010 <0.0010 [<0.00020( 0.561 0.98
5/30/2018 <0.0030 <0.0010 0.089 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.026 0.34 <0.0010 <0.0010 [<0.00020| 0.496 0.599
9/12/2018 -- <0.0010 0.074 -- -- <0.0040 <0.00086 | <0.0010 0.021 0.34 <0.0010 -- -- 0.440 0.216
11/5/2016 <0.0010 <0.0010 | 0.0533 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0221 0.0194 0.0014 <0.0010 [<0.00020{ 0.38 1.48
12/8/2016 <0.0010 <0.0010 | 0.0552 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0248 0.0506 <0.0010 <0.0010 [<0.00020( 0.44 NS
12/8/2016 <0.0010 <0.0010 | 0.0534 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0240 0.0378 <0.0010 <0.0010 [<0.00020| 0.43 NS
1/6/2017 <0.0030 <0.0010 0.051 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.028 0.034 <0.0010 <0.0010 [<0.00020( 0.552 1.29
€ 1/28/2017 <0.0030 <0.0010 0.053 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.024 0.0062 <0.0010 [<0.00020{ 0.516 0.75
% 2/21/2017 <0.0030 <0.0010 0.065 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.013 0.0051 <0.0010 [<0.00020( 0.364 1.28
o P-1 3/30/2017 <0.0030 <0.0010 0.070 <0.0010 <0.0010 0.018 <0.0020 | <0.0010 0.030 0.011 0.0038 <0.0010 [<0.00020{ 0.519 1.54
(g 4/26/2017 0.0031 <0.0010 0.063 <0.0010 <0.0010 0.0051 <0.0020 | <0.0010 0.026 0.013 0.0037 <0.0010 [<0.00020( 0.378 0.78
% 5/17/2017 <0.0030 <0.0010 0.068 <0.0010 <0.0010 0.0071 <0.0020 | <0.0010 0.031 0.015 0.0052 <0.0010 [<0.00020| <0.250 1.98
=] 6/21/2017 <0.0030 <0.0010 0.062 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.027 0.011 0.0054 <0.0010 [<0.00020( 0.411 1.34
8/16/2017 <0.0030 <0.0010 0.055 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.011 0.0033 <0.0010 [<0.00020( 0.416 0.63
5/29/2018 <0.0030 <0.0010 0.063 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.013 0.0054 <0.0010 [<0.00020( 0.420 0.76
9/12/2018 -- <0.0010 0.059 -- -- 0.0071 <0.00086 | <0.0010 0.020 0.023 0.0044 -- -- 0.340 0.663
11/4/2016 <0.0010 <0.0010 | 0.0963 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0188 0.279 0.0014 <0.0010 [<0.00020( 0.52 0.00
12/7/2016 <0.0010 <0.0010 | 0.0888 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0174 0.351 0.0010 <0.0010 [<0.00020{ 0.61 2.05
1/5/2017 <0.0030 <0.0010 0.076 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.020 0.35 <0.0010 <0.0010 [<0.00020( 0.643 0.74
1/28/2017 <0.0030 <0.0010 0.075 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.016 0.34 0.0011 <0.0010 [<0.00020( 0.662 0.73
1/28/2017 <0.0030 <0.0010 0.077 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.35 <0.0010 <0.0010 [<0.00020( 0.767 0.83
2/21/2017 <0.0030 <0.0010 0.098 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.29 0.0012 <0.0010 [<0.00020{ 0.512 1.15
P2 3/30/2017 <0.0030 <0.0010 0.094 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.023 0.29 0.0011 <0.0010 [<0.00020( 0.679 1.33
4/26/2017 <0.0030 <0.0010 0.084 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.018 0.31 <0.0010 <0.0010 [<0.00020| 0.566 1.01
5/17/2017 <0.0030 <0.0020 0.082 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.32 <0.0020 <0.0010 [<0.00020( 0.306 0.45
6/20/2017 <0.0030 0.0010 0.086 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.27 0.0022 <0.0010 [<0.00020| 0.534 1.47
8/17/2016 <0.0030 <0.0010 0.100 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.028 0.27 0.0014 <0.0010 [<0.00020( 0.520 0.52
6/1/2018 <0.0030 <0.0010 0.096 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.020 0.32 0.0015 <0.0010 [<0.00020( 0.544 1.04
5/29/2018 <0.0030 <0.0010 0.095 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.019 0.32 0.0014 <0.0010 [<0.00020( 0.542 0.395
9/12/2018 -- <0.0010 0.067 -- -- <0.0040 <0.00086 | <0.0010 | <0.010 0.32 <0.0010 -- -- 0.561 0.428
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TABLE |

SUMMARY OF ANALYTICAL RESULTS
Corrective Measures Assessment
AECI New Madrid Power Plant

New Madrid, Missouri

Page 4 of 5

USEPA Appendix IV Constituents
Sample | Antimony, | Arsenic, | Barium, | Beryllium, | Cadmium, | Chromium, | Cobalt, Lead, [ Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, |Fluoride, Radium-226 &
Location Date Total Total Total Total Total Total Total Total Total Total Total Total Total Total Co:li?ne d
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pCi/lL
Site GWPS 0.006 0.010 2.0 0.004 0.005 0.100 0.006 0.015 0.040 0.100 0.050 0.002 0.002 4.0 5

11/4/2016 <0.0010 <0.0010 0.102 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0250 1.28 0.0041 <0.0010 [<0.00020( 0.36 0.29

12/7/2016 <0.0010 <0.0010 0.111 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0285 1.56 0.0080 <0.0010 [<0.00020| 0.48 1.03

1/5/2017 <0.0030 <0.0010 0.098 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.033 1.4 0.0046 <0.0010 [<0.00020( 0.481 0.72

1/28/2017 <0.0030 <0.0010 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.027 1.3 0.0029 <0.0010 [<0.00020| 0.463 0.77

2/21/2017 <0.0030 <0.0010 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 1.2 0.0042 <0.0010 [<0.00020( 0.381 1.40

3/30/2017 <0.0030 <0.0010 0.10 <0.0010 <0.0010 <0.0040 <0.0020 0.0047 0.030 1.1 0.0048 <0.0010 [<0.00020| 0.591 0.30

P-3 3/30/2017 <0.0030 <0.0010 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 1.1 0.0045 <0.0010 [<0.00020( 0.588 0.77
4/26/2017 <0.0030 <0.0010 0.10 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.027 1.4 0.0036 <0.0010 [<0.00020| 0.463 0.49

5/17/2017 <0.0030 <0.0010 0.093 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.032 1.1 0.0037 <0.0010 [<0.00020| <0.250 0.86

6/20/2017 <0.0030 <0.0010 0.095 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 1.0 0.0060 <0.0010 [<0.00020| 0.461 1.65

€ 8/16/2017 <0.0030 <0.0010 0.098 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 1.3 0.0046 <0.0010 [<0.00020( 0.482 1.00
% 5/29/2018 <0.0030 <0.0010 0.095 <0.0010 <0.0010 0.0048 <0.0020 0.0016 0.023 1.3 0.0054 <0.0010 [<0.00020| 0.560 0.604
o 9/12/2018 -- <0.0010 0.086 -- -- <0.0040 <0.00086 | <0.0010 0.018 1.4 0.0057 -- -- 0.426 0.125
(g 11/4/2016 <0.0010 <0.0010 0.144 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0379 0.0320 0.0022 <0.0010 [<0.00020| 0.34 0.53
g 12/7/2016 <0.0010 <0.0010 0.109 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 [ 0.0251 0.0318 0.0010 <0.0010 [<0.00020( 0.48 1.45
a 1/5/2017 <0.0030 <0.0010 0.12 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.031 0.033 0.0018 <0.0010 [<0.00020| 0.568 0.89
1/28/2017 <0.0030 <0.0010 0.11 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.029 0.031 <0.0010 <0.0010 [<0.00020( 0.469 0.48

2/21/2017 <0.0030 <0.0010 0.13 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.043 0.029 0.0014 <0.0010 [<0.00020| 0.362 0.45

3/30/2017 <0.0030 <0.0010 0.13 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.041 0.029 0.0019 <0.0010 [<0.00020( 0.543 0.11

P-4 4/26/2017 <0.0030 <0.0010 0.12 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.032 0.030 <0.0010 <0.0010 [<0.00020| 0.381 0.76
5/17/2017 <0.0030 <0.0010 0.11 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.038 0.027 <0.0010 <0.0010 [<0.00020| <0.250 0.98

5/17/2017 <0.0030 <0.0020 0.12 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.038 0.029 <0.0020 <0.0010 [<0.00020| <0.250 1.60

6/20/2017 <0.0030 <0.0010 0.12 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.043 0.026 0.0019 <0.0010 [<0.00020( 0.380 1.09

8/16/2017 <0.0030 <0.0010 0.14 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.050 0.030 0.0024 <0.0010 [<0.00020| <0.250 0.86
5/29/2018 <0.0030 <0.0010 0.11 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.033 0.0030 <0.0010 [<0.00020( 0.357 0.594
9/12/2018 -- <0.0010 0.11 -- -- <0.0040 <0.00086 | <0.0010 0.028 0.025 0.0022 -- -- 0.369 0.297
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TABLE |

SUMMARY OF ANALYTICAL RESULTS
Corrective Measures Assessment
AECI New Madrid Power Plant

New Madrid, Missouri

Page 5 of 5

USEPA Appendix IV Constituents
Sample | Antimony, | Arsenic, | Barium, | Beryllium, | Cadmium, | Chromium, | Cobalt, Lead, [ Lithium, | Molybdenum, | Selenium, | Thallium, | Mercury, |Fluoride, Radium-226 &
Location Date Total Total Total Total Total Total Total Total Total Total Total Total Total Total 22?
Combined
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l pCi/lL
Site GWPS 0.006 0.010 2.0 0.004 0.005 0.100 0.006 0.015 0.040 0.100 0.050 0.002 0.002 4.0 5

11/3/2016 <0.0010 0.0053 0.125 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0179 0.235 <0.0010 <0.0010 [<0.00020| 0.18 2.00

12/6/2016 <0.0010 0.0081 0.110 <0.0010 <0.0010 <0.0010 <0.0050 | <0.0010 | 0.0169 0.235 <0.0010 <0.0010 [<0.00020| 0.20 1.42

1/4/2017 <0.0030 0.0056 0.13 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.025 0.25 <0.0010 <0.0010 [<0.00020| <0.250 1.65

€ 1/26/2017 <0.0030 0.0068 0.14 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.23 <0.0010 <0.0010 [<0.00020| 0.364 0.28
% 2/22/2017 <0.0030 0.011 0.15 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.27 <0.0010 <0.0010 [<0.00020| <0.250 1.23
o .5 3/30/2017 <0.0030 0.0089 0.15 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.25 <0.0010 <0.0010 [<0.00020| 0.438 2.06
(g 4/26/2017 <0.0030 0.0099 0.17 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.30 <0.0010 <0.0010 [<0.00020| <0.250 1.99
% 5/18/2017 <0.0030 0.0069 0.18 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.030 0.36 <0.0010 <0.0010 [<0.00020| <0.250 1.30
o 6/20/2017 <0.0030 0.0083 0.16 <0.0010 <0.0010 <0.0040 0.0020 <0.0010 0.026 0.26 0.0015 <0.0010 [<0.00020| 0.272 2.16
8/16/2017 <0.0030 0.0064 0.13 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.024 0.23 <0.0010 <0.0010 [<0.00020| <0.250 1.22

5/29/2018 <0.0030 0.0066 0.17 <0.0010 <0.0010 <0.0040 <0.0020 | <0.0010 0.022 0.28 <0.0010 <0.0010 [<0.00020| <0.250 1.23

9/11/2018 -- 0.0066 0.12 -- -- <0.0040 0.0012 <0.0010 0.012 0.26 <0.0010 -- -- <0.250 2.40

Notes:

Bold value: Detection above laboratory reporting limit

GWPS: Groundwater Protection Standards

mg/L: milligram per liter

"--" Constituent not analyzed
NS: No Sample, sample was lost in transit.
pCi/L: picoCurie per liter

Haley & Aldrich, Inc.
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TABLE Il

SUMMARY OF CORRECTIVE MEASURES

CORRECTIVE MEASURES ASSESSMENT
AECI - NEW MADRID POWER PLANT- POND 003

NEW MADRID, MISSOURI

Sub-Category 3
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CATEGORY 2
Effectiveness in
Controlling the Source
to Reduce Further
Releases

Sub-Category 1
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CATEGORY 1
Long- and Short Term

Effectiveness,
Protectiveness, and
Certainty of Success

that the Remedy will
Prove Successful

COLOR LEGEND

Most favorable when compared to other alternatives

Less favorable when compared to other alternatives

THRESHOLD CRITERIA

sjuawalinbal vy oY sjqesidde jje aysem jo Juawabeuep

Swia)sAs093 aAISUIS JO aduegInisip
ajeridoiddeur Buipioae se yons si0joe} Junodde ojul Bunye)
‘a|qisea} s Se Jlun YO Y} Wo.j paseajal Sem

jey) |eld)eW PAJEUIWBIUOD BY} JO YONW SB JUSWUOIIAUD Y} WO SAOWY

JUBWIUOIIAUD BY} Oju|

sjusn}iIsuod Al xipuaddy Jo sasea|al Jayny ‘9|qISea) JUSIXD WNWIXew ay}

0} ‘9JeUlW||d 10 BINPAI O} SB OS SISELI|dJ JO BDINOS dY} [0I3U0D

v

v

v

v

paepuejs aAosjoud Jajempunolh ayy ulepy

JUSWIUOIIAUS 3y} pue yjjeay uewny jo aAnosajoid ag

v v

v IV

vV

vV

v

Remedial Alternative
Description

Closure In Place (CIP) with
Capping and Monitored
Natural Attenuation (MNA)

CIP with In-Situ

and MNA

CIP with Capping
and Hydraulic Containment

through Groundwater

Pumping

CIP with Capping
and Hydraulic Containment

through Groundwater
Pumping and Barrier Wall

Closure by Removal
with MNA

JaquinN aAljeuld)ly

1

2 |Stabilization (ISS), Capping,

3

4

Least favorable when compared to other alternatives

ALDRICH

1. For context, this a relative comparison of remedial options for this site. Site conditions, weather, and site-specific considerations are made in this table. This is not a comparison to all options at all sites.
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PROJECT_LOCUS.mxd — USER: hwachholz — LAST SAVED: 8/26/2019 11:35:20 AM
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ASSOCIATED ELECTRIC COOPERATIVE, INC.
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.mxd — USER: hwachholz — LAST SAVED: 9/11/2019 10:12:09 AM
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NOTES
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2. AERIAL IMAGERY SOURCE: ESRI, 19
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MONITORING_WELL_LOCATION.mxd — USER: hwachholz — LAST SAVED: 9/11/2019 10:09:03 AM

08\129342_020_0001

GIS FILE PATH: \haleyaldrich.com\share\phx_common\Projects\AEC\New Madrid\GIS\MXDs\2019,
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1. Introduction

The New Madrid Power Plant (NMPP) is a coal-fired power plant located on the Mississippi River in New
Madrid, Missouri. The NMPP is an active energy production facility owned by Associated Electric
Cooperative, Inc. (AECI) that generates electricity through coal combustion. The facility has been in
operation since the 1970s. Pond 003 is a surface impoundment that encompasses approximately 110
acres and is located approximately 0.3 miles southeast of the NMPP plant site. Figure 1 shows the
location of the facility, and the location of Pond 003.

The U.S. Environmental Protection Agency (USEPA) issued a final rule for “Disposal of Coal Combustion
Residuals from Electric Utilities” in 2015 (the CCR Rule) (USEPA, 2015). One of the requirements in the
CCR Rule is that utilities monitor groundwater at coal ash management facilities, and that the data be
reported publicly. NMPP is complying with the CCR Rule, and has posted the required information on
their publicly-available website: https://www.aeci.org/clean/ccr/.

This “Groundwater Risk Evaluation” report has been prepared by Haley & Aldrich, Inc. (Haley & Aldrich),
and is a companion document to the “Corrective Measures Assessment (CMA) for Pond 003 — New
Madrid Power Plant.” The purpose of this risk evaluation report is to provide the information needed to
interpret and meaningfully understand the groundwater monitoring data collected and published for
Pond 003 under the CCR Rule.

Beyond the specific monitoring requirements of the CCR Rule, NMPP has also voluntarily taken the
additional step to evaluate potential groundwater-to-surface water transport and exposure pathways
through the development of risk-based groundwater screening levels that are protective of surface
water in the Mississippi River. Details about the evaluation are provided below.

2. Approach

The analysis presented in this report was conducted by evaluating the environmental setting of the New
Madrid Power Plant, including its location and where ash management has occurred at the facility.
Information on where groundwater is located at the facility, the rate(s) of groundwater flow, the
direction(s) of groundwater flow, and where waterbodies may intercept groundwater flow are reviewed
and summarized here.

A conceptual model was developed based on this physical setting information, and the model was used
to identify what human populations could contact groundwater and/or surface water in the area of the
facility. This information was also used to identify where ecological populations could come into contact
with surface water.

Human health risk assessment is a process used to estimate the chance that contact with constituents in
the environment may result in harm to people. Generally, there are four components to the process
(USEPA, 1989): (1) Hazard Identification/Data Evaluation, (2) Toxicity Assessment, (3) Exposure
Assessment, and (4) Risk Characterization.

The USEPA and other regulatory agencies, including the Missouri Department of Natural Resources
(MDNR), develop “screening levels” of constituent concentrations in groundwater (and other media)



AECI NMPP Pond 003 Groundwater Risk Evaluation

that are considered to be protective of specific human exposures. In developing screening levels, USEPA
uses a specific target risk level (component 4) combined with an assumed exposure scenario
(component 3) and toxicity information from USEPA (component 2) to derive an estimate of a
concentration of a constituent in an environmental medium, for example groundwater, (component 1)
that is protective of a person in that exposure scenario (for example, drinking water). Similarly,
ecological screening levels for surface water are developed by USEPA and MDNR to be protective of the
wide range of potential aquatic ecological resources, or receptors.

Risk-based screening levels are designed to provide a conservative estimate of the concentration to
which a receptor (human or ecological) can be exposed without experiencing adverse health effects.
Due to the conservative methods used to derive risk-based screening levels, it can be assumed with
reasonable certainty that concentrations below screening levels will not result in adverse health effects,
and that no further evaluation is necessary. Concentrations above conservative risk-based screening
levels do not necessarily indicate that a potential risk exists, but indicate that further evaluation may be
warranted.

Human health risk-based and ecological risk-based screening levels drawn from USEPA and MDNR
sources are used to determine if the concentration levels of constituents in groundwater could pose a
risk to human health or the environment that warrants further evaluation.

2.1 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) is used to evaluate the potential for human or ecological exposure to
constituents that may have been released to the environment. Some of the questions posed during the
CSM evaluation include:

What is the source? How can constituents be released from the source? What environmental
media may be affected by constituent release? How and where do constituents travel within a
medium? Is there a point where a receptor (human or ecological) could contact the
constituents in the medium? Are the constituent concentrations high enough to potentially
exert a toxic effect?

For the evaluation of the ash management operations at the NMPP, the coal ash stored in Pond 003 is
the potential source. Constituents present in the coal ash can be dissolved into infiltrating water (either
from precipitation or from groundwater intrusion) that flows to groundwater, and those constituents
may then be present in shallow groundwater. Constituents could move with groundwater as it flows,
usually in a downgradient/downhill direction.

The constituents derived from the coal ash could then be introduced to adjacent surface water bodies;
here, that could be the Mississippi River. Figure 1 shows the facility location and layout, identifies the
location of Pond 003 and the adjacent surface water body, and shows the monitoring well locations.
Thus, the environmental media of interest for this evaluation are:

* Groundwater on the facility; and
* Mississippi River surface water.
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Pond 003 lies adjacent to the Mississippi River and the alluvial aquifer immediately beneath Pond 003 is
in communication with the river. Seasonal changes in river stage cause the groundwater flow direction
to change and occasionally reverse. Due to the influence of the adjacent Mississippi River, the
groundwater flow in the alluvial aquifer is generally to the southwest during high river stage and
generally to the northeast during low river stage. Due to the changing groundwater flow directions,
monitoring wells were sited at locations to encircle Pond 003. Figures 2 and 3 show the monitoring well
networks and groundwater flow directions of the uppermost aquifer.

Groundwater downgradient of Pond 003 is not used for any purposes. An irrigation water supply well is
located approximately 3500 feet to the south of Pond 003. However, that well is cross-gradient to
primary groundwater flow direction and therefore would not receive groundwater discharge from Ponds
003 or 004. There are no construction activities presently occurring or planned within the uppermost
aquifer in the foreseeable future. Therefore, there are no direct contact exposure pathways to
groundwater downgradient of Pond 003.

The Mississippi River is not a source of drinking water in the downstream vicinity of NMPP; drinking
water in New Madrid is provided by the City of New Madrid from groundwater wells. The nearest
downstream water supply intake used for drinking water was identified at the Dow Chemical Plant in
Iberville, Louisiana, approximately 675 miles downstream.

The Mississippi River can be used for human recreation — wading, swimming, boating, fishing and can
serve as habitat for aquatic species — fish, amphibians, etc.

Thus, the potentially complete exposure pathways associated with CCR-related constituents in
groundwater are:
e Direct contact with and ingestion of surface water (via migration of groundwater to surface
water) during use of river water for a municipal water supply;
e Direct contact with surface water (via migration of groundwater to surface water) during
recreational uses of the river; and
e Ingestion of biota (e.g., fish) that may uptake constituents that migrate from groundwater to
surface water in the river.

A depiction of the conceptual site model is shown in Figure 4.

Based on this conceptual site model and the facility setting, samples collected from groundwater
monitoring wells have been included in the evaluation. The samples have been analyzed for
constituents that are commonly associated with CCR, as discussed below. However, it is recognized by
the USEPA that all of these constituents can also be naturally occurring and can be found in rocks, soils,
water and sediments; thus, it is necessary is to understand what the naturally occurring background
levels are for these constituents. The CCR Rule requires sampling and analysis of upgradient and/or
background groundwater just for this reason. The sampling is detailed in the next section.

To answer the question, “Are the constituent concentrations high enough to potentially exert a toxic
effect?” health risk-based screening levels from USEPA and MDNR sources are used for comparison to
the data, as described in Section 5.
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3. Sample Collection and Analysis
3.1  GROUNDWATER SAMPLES

Twelve (12) groundwater monitoring wells were installed to evaluate shallow alluvial groundwater at
Pond 003 under the CCR Rule: nine (9) monitoring wells were installed around the perimeter of Pond
003 to assess groundwater conditions at the ash management area, and three (3) monitoring wells were
installed west of the facility to assess background groundwater conditions. Figure 1 shows the locations
of the monitoring wells. Each well is identified by a unique name. MW-6 through MW-9, and P-1
through P-5 are located around the perimeter of Pond 003, and B-123, B-126, and MW-16 are the three
background wells that are used to identify upgradient/background conditions in groundwater. Each
groundwater monitoring well was sampled thirteen (13) times?.

3.2 SAMPLE ANALYSIS

The CCR Rule identifies the constituents that are included for groundwater testing; these are:

Boron Antimony Lead

Calcium Arsenic Lithium
Chloride Barium Mercury

pH Beryllium Molybdenum
Sulfate Cadmium Selenium

TDS Chromium Thallium
Fluoride Cobalt Radium 226/228

The CCR Rule requires eight (8) rounds of groundwater sampling and analysis be conducted for all wells
to provide a baseline for current conditions. CCR groundwater monitoring has been performed between
November 2016 and September 2018. Groundwater samples have been collected from each of the
wells in the CCR monitoring well network and analyzed for USEPA Detection (Appendix Ill) and
Assessment (Appendix IV) Monitoring Parameters. The CCR Rule requires statistical methods be used to
determine whether a statistically significant increase (SSI) above background exists for the Appendix Il
(first column above) constituents. Based on the SSI results from the groundwater monitoring, additional
assessment monitoring has been conducted. Section 1.3 of the “Corrective Measures Assessment
(CMA)” report provides more detail on the objectives of the rounds of groundwater sampling. Appendix
[Il and IV analytical results for the baseline and Assessment Monitoring events are summarized in Table
1.

4. Risk-Based Screening Levels

A comprehensive set of risk-based screening levels have been compiled for this evaluation for the three
types of potential exposures identified in the conceptual site model discussion above:

* Human health drinking water consumption;

1 The CCR Rule requires eight (8) rounds of sampling events to establish baseline conditions in each well. Under
the CCR Rule, further rounds are defined as “Detection” sampling.
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*  Human health recreational use of surface water; and
® Aquatic ecological receptors for surface water.

It is important to note that the CCR Rule limits the evaluation of groundwater monitoring data of ash
management areas to groundwater protection standards (GWPS), which are Federal primary drinking
water standards, also known as Maximum Contaminant Levels or MCLs (USEPA, 2018a) that are
enforceable for municipal drinking water supplies, or to a comparison with site-specific background.
GWPS used to evaluate potential drinking water exposures for CCR monitoring wells are shown on Table
1.

Table 2 provides the human health drinking water and recreational screening levels for surface water
available from the MDNR and USEPA sources. Table 3 provides site-specific risk-based screening levels
(RBSLs) derived for recreational exposure to surface water. Table 4 provides the ecological surface
water screening levels from MDNR and USEPA sources.

4.1 GROUNDWATER PROTECTION STANDARDS
The GWPS is defined in the CCR Rule at §257.95 Assessment monitoring program:

(h) The owner or operator of the CCR unit must establish a groundwater protection standard for
each constituent in appendix IV to this part detected in the groundwater. The groundwater
protection standard shall be:

(1) For constituents for which a maximum contaminant level (MCL) has been established
under §§141.62 and 141.66 of this title, the MCL for that constituent;

(2) For constituents for which an MCL has not been established, the background
concentration for the constituent established from wells in accordance with § 257.91; or
(3) For constituents for which the background level is higher than the MCL identified
under paragraph (h)(1) of this section, the background concentration.

USEPA published Amendments to the National Minimum Criteria Finalized in 2018 (Phase One, Part
One) in the Federal Register on July 30, 2018 (USEPA, 2018b). This included revising the groundwater
protection standard for constituents that do not have an established drinking water standard (or MCL)
at §257.95 Assessment monitoring program (h) (2):

e Cobalt—6 ug/L (micrograms per liter)
e Lead—15ug/L

e Lithium—40ug/L

e Molybdenum — 100 ug/I

GWPS used to evaluate potential drinking water exposures for CCR monitoring wells are shown on Table
1.
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4.2 SCREENING LEVELS FOR THE PROTECTION OF SURFACE WATER

The GWPS are specific to the evaluation of groundwater at the CCR Rule monitoring wells. This section
outlines the risk-based human health and ecological surface water screening levels that are protective of
surface water in the Mississippi River.

Human health screening levels for surface water are identified for two exposure settings: 1) use of
surface water as a drinking water source and the consumption of fish from a surface water body, and 2)
recreational uses of surface water.

4.2.1 Drinking Water Screening Levels

The human health screening levels for drinking water are from Missouri state and USEPA sources and
address the drinking water exposure pathway. The Missouri State drinking water supply levels are
essentially the same as the Federal primary drinking water standards, also known as Maximum
Contaminant Levels or MCLs (USEPA, 2018a). The Missouri State groundwater screening levels provide
some additional screening levels not included on their list of drinking water screening levels (MDNR,
2019) (Table 2). USEPA risk-based Regional Screening Level (RSLs) for tapwater (drinking water, or
untreated groundwater used as potable water) have also been included for constituents which do not
have promulgated Missouri/MCL criteria. The tapwater RSLs are based on USEPA default assumptions
for residential exposure to tapwater (USEPA, 2019a). Missouri drinking water supply screening levels
were used and supplemented with Federal MCLs, then the USEPA risk-based levels for tapwater (RSLs),
where MDNR values were unavailable.

4.2.2 Published Recreational Screening Levels

Published human health screening levels for surface water are generally derived to be protective of the
use of surface water as a drinking water source and the consumption of fish from a surface water body.
The drinking water screening levels are also protective of, but highly conservative for, recreational uses
of a surface water body (such as swimming or boating) because drinking water exposure is of a higher
magnitude and frequency. The drinking water screening levels used to evaluate surface water, as
discussed above, are protective for other recreational uses of the river such as swimming, wading, and
boating. Note that this evaluation of other uses of surface water are above and beyond the
requirements of the CCR Rule.

The human health screening levels for surface water are from federal and state sources and address the
fish consumption pathway (where such values are available from the state) (Table 2). MDNR
administers water quality standards for aquatic life (Missouri Code of State Regulations Division 20
Chapter 7 Table A) (MDNR, 2019). The fish consumption values for protection of human health are used
for this assessment, and where unavailable the USEPA Ambient Water Quality Criteria (AWQC) for
Human Health Consumption of Water and Organism are used (USEPA, 2019b).

4.2.3 Calculated Recreational Risk-Based Screening Levels

Site-specific RBSLs are essentially refined screening levels to account for receptor population
characteristics and exposure pathways. As such, the site-specific RBSLs are less conservative, (i.e., more
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realistic), than screening levels and are, therefore, useful for evaluating whether COPCs may have the
potential to pose health risks in excess of risk thresholds. For example, whereas surface water that is
used as a recreational water body for swimming could be evaluated using drinking water standards
which assume that people are drinking and bathing in the water daily, site-specific RBSLs for surface
water will reflect incidental ingestion and dermal contact at an exposure rate and magnitude
commensurate with swimming activities.

Potential exposures to constituents in surface water could, in general, occur through ingestion and
dermal contact. However, the specific nature of the potential exposures is dependent on the type of
water body. Specifically:

* Incidental ingestion and dermal contact with shallow surface water (e.g., less than two feet in
depth) can only occur via wading because the water is not deep enough to permit swimming.
Wading exposures could potentially occur in Little Pigeon Creek.

¢ Incidental ingestion and dermal contact with deeper surface water (e.g., more than three feet in
depth) could occur via swimming. Exposures during swimming could be potentially complete in
the Mississippi River; the water in Little Pigeon Creek is not deep enough to allow for swimming.

* Dermal contact with surface water could occur during boating or fishing activities in the
Mississippi River. Since these types of activities are not associated with intense exposures to
water (such as is the case with swimming), incidental ingestion of surface water would be
insignificant.

RBSLs derived for recreational exposures to surface water for a recreational swimmer, wader, and
boater are presented in Table 3. The RBSLs were calculated using USEPA-derived exposure factors and
equations, as well as site-specific inputs where appropriate using the USEPA RSL calculator (USEPA,
2019c). The RBSL presented is the lower of the noncancer RBSL at a target noncancer hazard index of 1
and a target cancer-based risk of 10®°. The RSL calculator output, including the exposure parameters
used, is provided in Attachment A.

4.2.4 Ecological Screening Levels

Ecological screening levels for surface water are published to provide a conservative estimate of the
concentration to which an ecological receptor can be exposed without experiencing adverse effects.
Due to the conservative methods used to derive published reference screening levels, it can be assumed
with reasonable certainty that concentrations below screening levels will not result in any adverse
effects to survival, growth and/or reproduction. Concentrations above ecological published screening
levels for surface water, however, do not necessarily indicate that a potential ecological risk exists, but
rather that further evaluation may be warranted.

Table 4 presents the ecological published risk-based screening levels for surface water. Some of the
screening levels are based on the hardness of the water, a default hardness value of 100 mg/L has been
used, in accordance with USEPA and MDNR guidance. Note that this ecological evaluation of surface
water is above and beyond the requirements of the CCR Rule.
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Water quality criteria are concentrations calculated from controlled laboratory tests on freshwater or
marine organisms that are protective of the most sensitive organism (often zooplankton such as
daphnids) for the most sensitive life stage (typically reproduction).

MDNR administers water quality standards for aquatic life protective of the most sensitive aquatic life,
and therefore protective for both direct contact of surface water by aquatic life, and potential exposures
to wildlife through food chain uptake (Missouri Code of State Regulations Division 20 Chapter 7 Table A)
(MDNR, 2019). Where MDNR values are unavailable, the USEPA AWQC Freshwater Chronic and Acute
values are used (USEPA,2019d).

4.2.5 Selected Screening Levels

Table 5 presents the selected human health and ecological screening levels (from Tables 2 through 4)
and identifies the lowest selected screening level for surface water for the human health drinking water,
human health recreational, and ecological potential exposure scenarios.

5. Results

The level of analysis and comparison to risk-based screening levels presented below is above and
beyond the requirements of the CCR Rule. The analysis of the groundwater results required by the CCR
Rule is presented in the “2018 Annual Groundwater Monitoring and Corrective Action Report” for NMPP
Pond 003 [https.//www.aeci.org/media/4268/2019-0131_nmpp-annual-report_pond-003_final-
cert.pdf]. This report serves to supplement that report by providing the risk-based analysis of
groundwater, so that the groundwater results can be understood in their broader environmental
context.

5.1 SHALLOW ALLUVIAL AQUIFER GROUNDWATER — CCR RULE EVALUATION

AECI has filed reports and notification required by the federal CCR Rule on its website, as noted above,
and additional reports will be prepared and posted on AECI’s website per the CCR Rule. The statistical
analysis of the data has indicated a statistically significant increased (SSI) concentration of Appendix Il
constituents in downgradient monitoring wells relative to concentrations observed in upgradient
monitoring wells, for samples collected from monitoring wells MW-6 through MW-9, and P-1 through P-
5 (see Figure 1) that monitor the shallow alluvial aquifer. Analytes exhibiting an SSI are a subset of the
parameters identified in Section 4 and include boron, calcium, chloride, sulfate, and TDS. These results
moved the groundwater sampling into the Assessment Monitoring phase.

Based on the assessment monitoring results, concentrations of molybdenum in some wells are
statistically above the GWPS. These measured concentrations are then referred to as Statistically
Significant Levels (SSLs). Therefore, the Assessment of Corrective Measures phase of the CCR Rule is
triggered for these Appendix IV constituents.

Groundwater data from twelve rounds of sampling of the shallow alluvial aquifer groundwater were

compared to the site-specific GWPS required by the CCR Rule. Figure 1 shows that the monitoring wells
are all located at the edge of Pond 003 and, therefore, provide worst-case groundwater results. Table 1
compares the results of all CCR monitoring well sampling rounds to the GWPS. The vast majority of the
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results indicate concentration levels below the site-specific GWPS. A limited number of parameters are
above the GWPS for some, but not all, sampling events.

The striking aspect of the analysis shown in Table 1 is how few CCR monitoring well results are above a
conservative GWPS based on MCLs, health-based GWPS, or background levels, given that the wells are
located at the base of the ash management area, and the facility has been in operation for over 40 years
Out of the 1,575 groundwater analyses conducted, only 85 results are above the GWPS (see Table 1).
Put another way, approximately 95% of the groundwater results for the CCR Rule monitoring wells
located at the edge of Pond 003 (MW-6 through MW-9, and P-1 through P-5) are below the GWPS. Even
for the very few results that may be above screening values for some of the sampling events, including
the SSI and SSL results identified under the CCR Rule, there is no complete drinking water exposure
pathway to groundwater. Where there is no exposure, there is no risk.

The SSI and SSL values reflect a statistical evaluation that mathematically compares the results of the
various rounds of samples to background water quality and GWPS as required under the CCR rule.
However, such values without further evaluation do not establish that there is an actual adverse impact
to human health or the environment. The CSM process and screening analysis described in this report
provide the relevant context for such groundwater monitoring results and whether Pond 003 poses a
true risk to human health and the environment. As explained in the remaining sections of this report,
based upon the application of risk assessment principles uniformly adopted by USEPA, no such risk
exists.

6. Derivation of Risk-Based Screening Levels for Groundwater

NMPP is located on the Mississippi River —a major river system with a massive and rapid river flow. In
this section, we have attempted to illustrate how the groundwater — which is a fraction of the volume
and flow rate of the river — may interact with the Mississippi River under an assumed set of criteria and
conditions. Such an exercise in assumptions can help put in context whether a theoretical risk to river
water and its uses exists.

However, impacts to groundwater do not mean that surface waters are impaired. The degree of
interface between groundwater and surface waters is variable and complex and dependent upon a
variety of factors including gradient and flow rate. It is possible, however, to determine the maximum
concentration level that would need to be present on-site in groundwater and still be protective of the
surface water environment, assuming gradient and flow rates are such that groundwater flows into the
surface water. Groundwater and surface waters flow at very different rates and volumes. The
Mississippi River is the largest river system in North America and as depicted on Table 6 and Section 6.1,
as groundwater flows into the river, it is diluted by more than 100,000 times.

6.1 DERIVATION OF DILUTION ATTENUATION FACTOR

To estimate river surface water concentrations, a dilution attenuation factor (DAF) that accounts for
groundwater flux (at the river edge (land) and river interface)? and subsequent mixing with surface

2 Groundwater flux as defined by 10 CFR Part 960.2 is the rate of groundwater flow per unit area of porous media
measured perpendicular to the direction of flow (in this case the Mississippi River down gradient of Pond 3).
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water was calculated, and then applied to the representative groundwater concentrations.

The DAF was calculated using information for the upper most aquifer as provided in the site hydrological
characterization report (Haley & Aldrich, 2017):

*  Groundwater Flow (Q groundwater): Approximately 3,114 ft*/day
® River Flow (Q river): Obtained from the USGS gauging station near New Madrid (Station
#07024175). The station reported an annual average flow of 4.81 x 10'° ft3/day.

Using these two values, the DAF is calculated to be 1.5 x 107 [i.e., meaning that the ratio of the volume
of river flow is seven orders of magnitude greater than the flow volumes attributed to groundwater per
unit area (Q river / Q groundwater)]'

This calculation uses the most conservative values for groundwater flow (i.e., meaning the upper limits
or reasonable maximum values of flow anticipated) because they use the maximum gradient, K values,
and aquifer thicknesses, which in turn ‘maximizes’ the groundwater flux estimate. In addition, because
the river stage is in direct connection with the aquifer unit, groundwater flow varies based on Low River
Stage (groundwater flow toward river) and High River Stage (groundwater flow away from river).
Consequently, groundwater does not migrate to the river year-round, but rather migrates to the river
only during lower river stages. For the purposes of conservatism, this lower river stage (where
groundwater flowing from Pond 003 to the river) was used in support of the subject risk screening.
Although the calculations use conservative assumptions, the calculated dilution factor was rounded
down to 100,000 as an additional measure of conservatism.

The representative surface water concentrations derived using the DAF are provided in Table 6. Figure
5 provides an illustration of the DAF calculation and its relation to Pond 003.

6.2 RISK-BASED SCREENING LEVELS FOR GROUNDWATER

It is possible to calculate a protective screening level for groundwater based upon the amount of
dilution that occurs under the above assumption. This calculated risk-based screening level for
groundwater can be used to determine whether an on-site groundwater concentration level is
protective of the river. Stated differently, at what concentration level does groundwater entering the
river system pose a human health or ecological risk?

Table 6 is summarized below and shows the application of the dilution factor to calculate risk-based
groundwater screening levels that are protective for surface water, for Appendix lll and Appendix IV
constituents with risk-based screening levels available. For each constituent, the selected human health
drinking water and recreational screening levels, as well as the ecological screening levels (from Table 5)
are presented. The lowest of the three screening levels is then identified for surface water. The dilution
factor is then applied to this lowest screening level for surface water to result in the groundwater
screening level that is protective for surface water, which is what is shown in the table below.

This evaluation is not limited to only those constituents for which SSIs and SSLs have been identified.

The constituents listed in Table 6 are those for which there is one or more detected groundwater result
with available risk-based screening levels.

10



AECI NMPP Pond 003 Groundwater Risk Evaluation

The groundwater risk-based screening levels are calculated in units of milligrams of constituent per liter
of water (mg/L). One mg/L is equivalent to one million parts per million.

The table identifies the maximum groundwater concentration of each constituent detected in Pond 003
monitoring wells. The comparison between the target levels and the maximum concentrations indicates
that there is a wide margin of safety between the two values. This margin is shown in the last column of
the table. To illustrate, concentration levels of molybdenum would need to be more than 2,500 times
higher than currently measured levels before an adverse impact in the river could occur.

CALCULATING RISK-BASED SCREENING LEVELS FOR GROUNDWATER (see Table 6)

Dilution Attenuation Factor 100,000
Ratio Between Target
Lowest of the Target Groundwater Screening
Human Health Groundwater Maximum Level and the
and Ecological | Screening Level - Groundwater Maximum
Screening Levels | Mississippi River Concentration Groundwater
Constituent (mg/L) (mg/L) (mg/L) Concentration
Detection Monitoring - USEPA Appendix Ill Constituents
Boron 2 200,000 20 MW-7 10,000
Fluoride 4 400,000 0.679 P-2 >580,000
Assessment Monitoring - USEPA Appendix IV Constituents
Antimony 0.006 600 0.0031 P-1 >190,000
Arsenic 0.00014 14 0.011 P-5 >1,000
Barium 2 200,000 0.181 MW-7 >1,000,000
Beryllium 0.004 400 0.001 U NA
Cadmium 0.0007 72 0.0016 MW-7 >44,000
Chromium (Total) 0.07 7,411 0.018 P-1 >410,000
Cobalt 0.178 17,800 0.0098 MW-7 >1,000,000
Lead 0.0025 252 0.0047 P-3 >53,000
Lithium 0.04 4,000 0.05 P-4 80,000
Mercury 0.00077 77 <0.00020 NA
Molybdenum 0.1 10,000 3.9 MW-7 >2,500
Selenium 0.005 500 0.008 P-3 >62,000
Thallium 0.002 200 0.002 MW-7 100,000
Radiological (pCi/L)
Radium-226 & 228 ‘ 5 500,000 3.8 MW-7 >130,000

* Where the Groundwater Risk-Based Screening Level = Screening Level x Dilution Factor.
This means that not only do the present concentrations of constituents in groundwater at Pond 003 not

pose a risk to human health or the environment, but even much higher concentrations in groundwater
would not be harmful.

11
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7. Summary

This comprehensive evaluation demonstrates that there are no adverse impacts on human health or the
environment from groundwater uses resulting from coal ash management practices at the AECI NMPP.

These conclusions are supported by the analysis provided in this report, which indicates that:

* There are no uses or activities that would result in direct exposure to the groundwater that
contains detections of Appendix IV constituents.

* The only potentially complete exposure pathways to constituents in groundwater are associated
with migration of the groundwater to surface water in the Mississippi River; the surface water is
used as a source of drinking water, for recreational uses including fishing, and as habitat for
aquatic organisms. Assuming that groundwater migrates to river surface water, the calculated
concentrations of groundwater constituents in river surface water are orders of magnitude
lower than screening levels protective for use of the river as drinking water, consumption of
fish, and protection of aquatic life.
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TABLE 1

COMPARISON OF AECI NEW MADRID POWER PLANT POND 003 COMPLEX GROUNDWATER MONITORING RESULTS TO SITE GROUNDWATER PROTECTION STANDARDS — NOVEMBER 2016 THROUGH SEPTEMBER 2018 SAMPLING EVENTS
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX
NEW MADRID, MISSOURI

Solids
" . . Antimony | Arsenic |Barium| Beryllium | Boron | Cadmium |Calcium|Chromium| Cobalt Lithium Mercury [Molybdenum| Selenium | Thallium |Radium-|Radium-|Combined
Monitoring Well ID Date |pH field Chloride| Fluoride| Sulfate | Total Total Total | Total | Total | Total | Total | Total | Total D e Total Total Total Total 226 | 228 | Radium
Sampled Dissolved
SuU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/lL pCi/L pCi/L
Site GWPS (a) NA NA 4.0 NA NA 0.006 0.01 2 0.004 NA 0.005 NA 0.1 0.006 0.015 0.04 0.002 0.1 0.05 0.002 NA NA 5
11/2/2016 | 6.82 1 1.22 118 516 <0.0010 0.0026 0.773 <0.0010 0.0425 <0.0010 157 <0.0010 <0.0050 <0.0010 0.0263 <0.00020 <0.0100 <0.0010 <0.0010 0.26 1.59 1.85
12/9/2016 | 6.89 15 1.37 107 630 <0.0010 0.0029 | 0.783 | <0.0010 | 0.0431 | <0.0010 154 <0.0010 <0.0050 <0.0010 0.0274 | <0.00020 <0.0100 <0.0010 | <0.0010 0.13 0.85 0.98
1/7/12017 7.58 13 1.1 120 580 <0.0030 0.0027 0.8 <0.0010 0.039 <0.0010 130 <0.0040 <0.0020 <0.0010 0.033 <0.00020 <0.0010 <0.0010 <0.0010 1.46 0.883 2.343
1/30/2017 7.4 11 1.55 120 570 <0.0030 0.0026 0.73 <0.0010 0.037 <0.0010 130 <0.0040 <0.0020 <0.0010 0.03 <0.00020 <0.0010 <0.0010 | <0.0010 0.856 0.921 1.777
2/21/2017 | 6.91 12 1.18 95 560 <0.0030 0.0025 0.76 <0.0010 0.051 <0.0010 150 <0.0040 <0.0020 <0.0010 0.031 <0.00020 <0.0010 <0.0010 <0.0010 -0.066 1.16 1.16
3/28/2017 | 6.88 11 1.44 100 580 <0.0030 0.0025 0.76 <0.0010 0.047 <0.0010 130 <0.0040 <0.0020 <0.0010 0.031 <0.00020 <0.0010 <0.0010 | <0.0010 0.702 1.63 2.332
MW-16 4/27/2017 | 6.97 12 1.38 93 560 <0.0030 0.0025 0.76 <0.0010 0.06 <0.0010 150 <0.0040 <0.0020 <0.0010 0.03 <0.00020 <0.0010 <0.0010 <0.0010 0.653 1.19 1.843
5/18/2017 | 6.88 13 1.59 97 600 <0.0030 0.0027 0.75 <0.0010 0.046 <0.0010 150 <0.0040 <0.0020 <0.0010 0.033 <0.00020 <0.0010 <0.0010 | <0.0010 0.814 1.12 1.934
6/24/2017 | 7.02 1 1.18 110 490 <0.0030 0.002 0.72 <0.0010 0.036 <0.0010 130 <0.0040 <0.0020 <0.0010 0.03 <0.00020 <0.0010 <0.0010 <0.0010 0.825 0.962 1.787
8/15/2017 | 6.89 10 1.27 98 500 <0.0030 0.0021 0.7 <0.0010 0.052 <0.0010 140 <0.0040 <0.0020 <0.0010 0.033 <0.00020 <0.0010 <0.0010 | <0.0010 0.336 1.06 1.396
3/15/2018 | 7.03 12 1.45 84 580 0.054 140
5/30/2018 <0.0030 0.002 0.72 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.025 <0.00020 0.0045 <0.0010 | <0.0010 0.963 1.64 2.603
9/12/2018 | 6.99 16 1.2 73 400 - 0.0023 0.69 - 0.051 - 150 <0.0040 | <0.00086 | <0.0010 0.019 - <0.0010 <0.0010 - 2.19 0.594 2.78
11/6/2016 | 7.16 <5 0.52 34 394 <0.0010 0.0024 0.239 <0.0010 0.0261 <0.0010 94.3 <0.0010 <0.0050 <0.0010 0.0276 <0.00020 <0.0100 <0.0010 <0.0010 0.38 0.59 0.97
12/12/2016 7 <5 0.57 37 448 <0.0010 0.0011 0.206 | <0.0010 | 0.0201 | <0.0010 91 <0.0010 <0.0050 <0.0010 0.0274 | <0.00020 <0.0100 <0.0010 | <0.0010 0.07 0.64 0.71
1/8/2017 7.53 5.6 0.446 48 340 <0.0030 0.0014 0.21 <0.0010 0.031 <0.0010 89 <0.0040 <0.0020 <0.0010 0.033 <0.00020 0.003 <0.0010 <0.0010 0.156 0.485 0.641
1/24/2017 | 7.88 2.8 0.523 35 410 <0.0030 0.0017 0.2 <0.0010 0.014 <0.0010 87 <0.0040 <0.0020 <0.0010 0.032 0.00087 0.0035 <0.0010 | <0.0010 0.542 0.518 1.06
2/23/2017 | 7.22 3 0.54 36 400 <0.0030 0.0023 0.22 <0.0010 0.031 <0.0010 90 <0.0040 <0.0020 <0.0010 0.031 <0.00020 0.0036 <0.0010 <0.0010 0 1.37 1.37
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Gr;ﬁent B-123 4/25/2017 | 7.36 3.4 0.532 36 400 <0.0030 0.0025 0.24 <0.0010 0.032 <0.0010 83 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.0036 <0.0010 <0.0010 0.429 0.398 0.827
5/16/2017 | 7.22 3.2 0.302 33 380 <0.0030 0.002 0.21 <0.0010 0.023 <0.0010 77 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.0036 <0.0010 | <0.0010 0.492 0.858 1.35
6/21/2017 | 7.28 3.1 0.429 32 380 <0.0030 0.0017 0.19 <0.0010 0.029 <0.0010 78 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.0036 <0.0010 <0.0010 0 0.668 0.668
8/28/2017 | 7.24 3.5 0.574 32 360 <0.0030 0.002 0.2 <0.0010 0.03 <0.0010 82 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.0034 <0.0010 | <0.0010 0.896 1.03 1.926
3/14/2018 | 7.35 3.3 0.547 32 370 0.023 79
5/30/2018 <0.0030 0.0022 0.21 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.026 <0.00020 0.0044 <0.0010 | <0.0010 0.671 1.13 1.801
9/11/2018 | 7.36 3.7 0.521 31 330 - 0.004 0.27 - 0.027 - 87 <0.0040 | <0.00086 | <0.0010 0.019 - 0.004 <0.0010 - 0.604 0.968 1.57
11/6/2016 6.9 8 0.39 57 560 <0.0010 0.0099 0.4 <0.0010 0.0342 <0.0010 140 <0.0010 <0.0050 <0.0010 0.0159 <0.00020 <0.0100 <0.0010 <0.0010 0.7 -0.1 0.7
12/12/2016| 6.68 11 0.39 173 826 <0.0010 0.0076 | 0.447 | <0.0010 | 0.0273 | <0.0010 178 0.0013 <0.0050 <0.0010 0.0244 | <0.00020 <0.0100 <0.0010 | <0.0010 0.28 0.83 1.1
1/8/2017 7.49 6.4 0.376 43 240 <0.0030 0.0063 0.25 <0.0010 0.034 <0.0010 72 <0.0040 0.002 0.0011 0.016 <0.00020 <0.0010 <0.0010 <0.0010 0 0.342 0.342
1/24/2017 | 7.37 34 0.457 26 290 <0.0030 0.005 0.23 <0.0010 0.018 <0.0010 64 <0.0040 <0.0020 <0.0010 0.013 <0.00020 <0.0010 <0.0010 | <0.0010 0 -0.189 0
2/23/2017 7 7.4 0.525 58 340 <0.0030 0.0067 0.28 <0.0010 0.034 <0.0010 85 <0.0040 0.0021 <0.0010 0.015 <0.00020 <0.0010 <0.0010 <0.0010 0.578 0.578 1.156
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
B-126 4/25/2017 | 6.95 4.5 0.388 27 300 <0.0030 0.0084 0.21 <0.0010 0.032 <0.0010 57 0.0047 0.0026 0.002 0.013 <0.00020 <0.0010 <0.0010 <0.0010 0.441 0.826 1.267
5/16/2017 | 6.93 1.7 0.258 5.6 170 <0.0030 0.0085 0.13 <0.0010 0.022 <0.0010 35 <0.0040 <0.0020 <0.0010 <0.010 | <0.00020 <0.0010 <0.0010 | <0.0010 0.871 0.956 1.827
6/21/2017 | 6.91 3.2 0.398 7.6 210 <0.0030 0.0094 0.16 <0.0010 0.031 <0.0010 41 <0.0040 <0.0020 <0.0010 <0.010 <0.00020 <0.0010 <0.0010 <0.0010 0.116 0.394 0.51
8/28/2017 | 6.94 4.6 0.493 20 270 <0.0030 0.0097 0.21 <0.0010 0.036 <0.0010 63 <0.0040 <0.0020 <0.0010 0.01 <0.00020 <0.0010 <0.0010 | <0.0010 1 1.01 2.01
3/14/2018 7 3.6 0.369 26 280 0.032 82
5/30/2018 <0.0030 0.0086 0.24 <0.0010 <0.0010 0.0094 0.003 0.0043 0.013 <0.00020 0.0014 0.0012 <0.0010 0.079 212 2.199
9/11/2018 7 1 0.284 1 440 - 0.0052 0.31 -- 0.034 -- 130 <0.0040 0.0019 <0.0010 0.011 -- <0.0010 <0.0010 -- 1.01 0.116 1.126
11/3/2016 | 6.78 <5 0.36 63 486 <0.0010 | <0.0010 | 0.131 <0.0010 0.421 <0.0010 139 <0.0010 <0.0050 <0.0010 0.0168 | <0.00020 <0.0100 <0.0010 | <0.0010 0.02 0.75 0.77
12/6/2016 | 6.92 8 0.32 84 530 <0.0010 0.0022 0.137 <0.0010 0.486 <0.0010 136 0.0022 <0.0050 <0.0010 0.0181 <0.00020 0.0417 <0.0010 <0.0010 0.779 0.78 1.559
1/4/2017 7.39 6.7 0.536 95 570 <0.0030 0.0012 0.14 <0.0010 0.53 <0.0010 120 <0.0040 0.0036 <0.0010 0.023 <0.00020 0.046 <0.0010 | <0.0010 0.406 0.858 1.264
1/26/2017 | 7.44 4.5 0.564 91 340 <0.0030 0.0019 0.16 <0.0010 0.75 <0.0010 150 <0.0040 0.0033 <0.0010 0.021 <0.00020 0.071 <0.0010 <0.0010 0.617 1.3 1.917
2/21/2017 6.9 <5.0 0.308 63 500 <0.0030 0.001 0.16 <0.0010 0.75 <0.0010 140 <0.0040 0.0047 <0.0010 0.021 <0.00020 0.034 <0.0010 | <0.0010 0.119 0.946 1.065
3/28/2017 | 6.78 7 0.519 100 600 <0.0030 <0.0010 0.17 <0.0010 0.86 <0.0010 130 <0.0040 0.0046 <0.0010 0.022 <0.00020 0.033 <0.0010 <0.0010 0.279 0.807 1.086
G?:(;’;Ignt MW-6 4/27/2017 | 7.05 9 0.328 140 680 <0.0030 0.0016 0.18 <0.0010 1.6 <0.0010 170 <0.0040 0.0041 <0.0010 0.019 <0.00020 0.085 <0.0010 | <0.0010 0.323 1.01 1.333
5/18/2017 6.9 10 <0.250 150 660 <0.0030 <0.0010 0.18 <0.0010 1.8 <0.0010 150 <0.0040 0.005 <0.0010 0.023 <0.00020 0.048 <0.0010 <0.0010 0.652 0.398 1.05
6/20/2017 | 6.94 11 0.362 150 640 <0.0030 0.0012 0.16 <0.0010 1.7 <0.0010 150 <0.0040 0.0054 <0.0010 0.022 <0.00020 0.021 0.001 <0.0010 1.32 1.07 2.39
8/16/2017 | 6.84 7 0.316 89 500 <0.0030 <0.0010 0.15 <0.0010 1 <0.0010 170 <0.0040 0.006 <0.0010 0.024 <0.00020 0.01 <0.0010 <0.0010 0.884 0.767 1.651
3/15/2018 | 7.05 9 0.446 110 540 2.1 120
5/30/2018 <0.0030 <0.0010 0.16 <0.0010 <0.0010 <0.0040 0.0052 <0.0010 0.018 <0.00020 0.063 <0.0010 <0.0010 0.122 0.558 0.68
9/11/2018 | 7.09 7 0.319 64 380 - <0.0010 0.11 - 0.66 - 130 <0.0040 0.0028 <0.0010 <0.010 - 0.042 <0.0010 - 0.41 0.38 0.79
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TABLE 1

COMPARISON OF AECI NEW MADRID POWER PLANT POND 003 COMPLEX GROUNDWATER MONITORING RESULTS TO SITE GROUNDWATER PROTECTION STANDARDS — NOVEMBER 2016 THROUGH SEPTEMBER 2018 SAMPLING EVENTS
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX
NEW MADRID, MISSOURI

Solids
" . . Antimony | Arsenic |Barium| Beryllium | Boron | Cadmium |Calcium|Chromium| Cobalt Lithium Mercury [Molybdenum| Selenium | Thallium |Radium-|Radium-|Combined
Monitoring Well ID | ¢ D2t® P field Chloride Fluoride Sulfate | Total Total Total | Total | Total | Total | Total | Total | Total D e Total Total Total Total 226 | 228 | Radium
ampled Dissolved
SuU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/lL pCi/L pCi/L
Site GWPS (a) NA NA 4.0 NA NA 0.006 0.01 2 0.004 NA 0.005 NA 0.1 0.006 0.015 0.04 0.002 0.1 0.05 0.002 NA NA 5
11/3/2016 6.75 7 0.34 409 1080 <0.0010 0.0021 0.181 <0.0010 19.9 <0.0010 232 <0.0010 0.0062 <0.0010 0.0223 <0.00020 3.2 <0.0010 <0.0010 0.09 1.04 1.13
12/6/2016 | 6.88 6 0.33 320 952 <0.0010 0.0032 0.15 <0.0010 18.4 0.0011 207 <0.0010 0.0098 <0.0010 0.0227 | <0.00020 3.24 <0.0010 | <0.0010 0.175 0.922 1.097
1/4/2017 7.23 7.2 0.464 360 810 <0.0030 0.0045 0.11 <0.0010 17 0.0012 120 <0.0040 0.0067 <0.0010 0.031 <0.00020 2.8 <0.0010 <0.0010 0.389 0.89 1.279
1/26/2017 | 7.62 7.9 0.564 310 720 <0.0030 0.0036 0.12 <0.0010 14 0.0016 120 <0.0040 0.0059 <0.0010 0.027 <0.00020 29 <0.0010 | <0.0010 0.345 0.43 0.775
2/22/2017 6.88 7.6 0.287 380 960 <0.0030 0.0021 0.15 <0.0010 19 <0.0010 200 <0.0040 0.0068 <0.0010 0.03 <0.00020 3.4 <0.0010 <0.0010 297 0.829 3.799
MW-7 3/30/2017 | 6.78 7.4 0.496 390 980 <0.0030 0.0018 0.15 <0.0010 17 <0.0010 180 <0.0040 0.0067 <0.0010 0.028 <0.00020 34 <0.0010 | <0.0010 0.244 1.16 1.404
4/26/2017 7.02 9.3 0.277 370 900 <0.0030 0.0034 0.14 <0.0010 20 0.0014 180 <0.0040 0.0051 <0.0010 0.027 <0.00020 3.9 <0.0010 <0.0010 0.335 1.39 1.725
5/18/2017 | 6.85 10 <0.250 420 960 <0.0030 0.0037 0.14 <0.0010 20 <0.0010 170 <0.0040 0.003 <0.0010 0.034 <0.00020 3.9 <0.0010 | <0.0010 0.767 1.95 2.717
6/20/2017 6.99 5.7 0.388 300 960 <0.0030 0.0028 0.15 <0.0010 19 0.0016 190 <0.0040 0.007 0.0018 0.028 <0.00020 3.5 0.0021 0.002 0.544 1.17 1.714
8/16/2017 | 7.16 6.6 0.41 290 720 <0.0030 0.002 0.17 <0.0010 16 <0.0010 210 <0.0040 0.0073 <0.0010 0.031 <0.00020 3.6 <0.0010 | <0.0010 0.544 1 1.544
3/15/2018 7.01 9.9 0.372 340 830 16 160
Down 5/30/2018 <0.0030 0.0023 0.13 <0.0010 <0.0010 <0.0040 0.0058 <0.0010 0.019 <0.00020 34 <0.0010 | <0.0010 0.109 0.52 0.629
Gradient 9/11/2018 7.2 13 0.33 470 880 - 0.0024 0.14 - 19 - 200 <0.0040 0.0076 <0.0010 0.014 - 3 <0.0010 - 0.218 1.14 1.358
11/4/2016 | 6.99 7 0.29 419 1030 <0.0010 0.004 0.115 | <0.0010 17.4 <0.0010 233 <0.0010 <0.0050 <0.0010 0.0197 | <0.00020 0.737 <0.0010 | <0.0010 0.67 0.693 1.363
12/7/2016 7.09 6 0.29 443 1050 <0.0010 0.0026 0.111 <0.0010 19.8 <0.0010 235 <0.0010 <0.0050 <0.0010 0.0223 <0.00020 0.706 <0.0010 <0.0010 0.494 0.965 1.459
1/5/2017 7.59 12 0.366 230 570 <0.0030 0.0046 | 0.066 | <0.0010 12 <0.0010 140 <0.0040 <0.0020 <0.0010 0.023 <0.00020 0.96 <0.0010 | <0.0010 | -0.137 | 0.563 0.563
1/26/2017 7.8 12 0.538 300 690 <0.0030 0.0045 0.085 <0.0010 12 <0.0010 130 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.87 <0.0010 <0.0010 -0.209 0.822 0.822
2/21/2017 | 7.1 9.6 0.288 320 840 <0.0030 0.0057 0.1 <0.0010 14 <0.0010 190 <0.0040 <0.0020 <0.0010 0.025 <0.00020 0.83 <0.0010 | <0.0010 0.871 1.42 2.291
3/30/2017 7.03 8.8 0.475 360 940 <0.0030 0.0054 0.11 <0.0010 15 <0.0010 180 <0.0040 <0.0020 <0.0010 0.025 <0.00020 0.83 <0.0010 <0.0010 0.402 0.952 1.354
MW-8 4/26/2017 | 7.26 11 0.3 270 660 <0.0030 0.005 0.082 | <0.0010 14 <0.0010 160 <0.0040 <0.0020 <0.0010 0.018 <0.00020 1 <0.0010 | <0.0010 | 0.0534 | 0.959 1.0124
5/17/2017 712 9.5 0.348 300 740 <0.0030 0.0062 0.098 <0.0010 14 <0.0010 150 <0.0040 <0.0020 <0.0010 0.022 <0.00020 1.2 <0.0010 <0.0010 0.45 0.976 1.426
6/21/2017 | 7.23 9.5 0.361 340 720 <0.0030 0.006 0.1 <0.0010 15 <0.0010 170 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.93 <0.0010 | <0.0010 0.884 0.537 1.421
8/16/2017 7.15 9.1 0.376 330 700 <0.0030 0.0048 0.1 <0.0010 14 <0.0010 160 <0.0040 <0.0020 <0.0010 0.025 <0.00020 1 <0.0010 <0.0010 0.239 0.674 0.913
3/15/2018 | 7.32 10 0.354 180 540 12 120
5/30/2018 <0.0030 0.0053 0.082 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.017 <0.00020 0.93 <0.0010 <0.0010 0.121 0.944 1.065
9/12/2018 7.2 10 0.29 320 700 - 0.0045 0.082 - 16 - 180 <0.0040 0.0016 <0.0010 0.012 - 0.86 <0.0010 - 0.518 0.322 0.84
11/4/2016 | 7.15 17 0.53 108 534 <0.0010 | <0.0010 |0.0984 ( <0.0010 2.26 <0.0010 123 <0.0010 <0.0050 <0.0010 0.0258 | <0.00020 0.312 <0.0010 | <0.0010 -0.09 3.12 3.12
12/7/12016 7.22 16 0.49 109 476 <0.0010 <0.0010 | 0.0842 | <0.0010 3.08 <0.0010 119 <0.0010 <0.0050 <0.0010 0.0296 <0.00020 0.337 0.0015 <0.0010 0.547 0.848 1.395
1/5/2017 7.55 16 0.508 110 400 <0.0030 | <0.0010 | 0.075 [ <0.0010 2.8 <0.0010 82 <0.0040 <0.0020 <0.0010 0.034 <0.00020 0.32 <0.0010 | <0.0010 0.275 1.28 1.555
1/27/2017 8.13 17 0.557 120 420 <0.0030 <0.0010 | 0.072 <0.0010 2.4 <0.0010 82 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.35 <0.0010 <0.0010 0.064 0.466 0.53
2/21/2017 | 7.29 17 0.481 96 500 <0.0030 | <0.0010 | 0.089 [ <0.0010 25 <0.0010 120 <0.0040 <0.0020 <0.0010 0.031 <0.00020 0.33 <0.0010 | <0.0010 0.37 1.1 1.47
MW-9 3/30/2017 715 18 0.654 110 490 <0.0030 <0.0010 0.08 <0.0010 2.2 <0.0010 100 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.33 <0.0010 <0.0010 0.403 1.02 1.423
4/26/2017 7.5 17 0.481 97 400 <0.0030 | <0.0010 | 0.069 [ <0.0010 1.9 <0.0010 90 <0.0040 <0.0020 <0.0010 0.025 <0.00020 0.42 <0.0010 | <0.0010 0.32 0.334 0.654
5/17/2017 7.27 19 <0.250 97 480 <0.0030 <0.0010 | 0.098 <0.0010 21 <0.0010 100 <0.0040 <0.0020 <0.0010 0.034 <0.00020 0.44 <0.0010 <0.0010 0.371 0.925 1.296
6/20/2017 | 7.33 17 0.507 110 540 <0.0030 | <0.0010 | 0.092 [ <0.0010 2 <0.0010 100 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.36 <0.0010 | <0.0010 0.183 0.526 0.709
8/16/2017 7.23 16 0.561 110 430 <0.0030 <0.0010 | 0.097 <0.0010 2.2 <0.0010 120 <0.0040 <0.0020 <0.0010 0.035 <0.00020 0.35 <0.0010 <0.0010 0.261 0.716 0.977
3/15/2018 | 7.41 20 0.386 100 410 2.1 110
5/30/2018 <0.0030 <0.0010 | 0.089 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.026 <0.00020 0.34 <0.0010 <0.0010 0 0.599 0.599
9/12/2018 | 7.34 20 0.44 110 470 -- <0.0010 | 0.074 - 24 - 110 <0.0040 | <0.00086 | <0.0010 0.021 - 0.34 <0.0010 - 0.147 | 0.0688 0.216
11/5/2016 7.05 19 0.38 178 632 <0.0010 <0.0010 | 0.0533 | <0.0010 2.04 <0.0010 153 <0.0010 <0.0050 <0.0010 0.0221 <0.00020 0.0194 0.0014 <0.0010 -0.12 1.48 1.48
12/8/2016 | 7.25 19 0.44 170 610 <0.0010 | <0.0010 |0.0552( <0.0010 1.99 <0.0010 152 <0.0010 <0.0050 <0.0010 0.0248 | <0.00020 0.0506 <0.0010 | <0.0010 NS NS NS
1/6/2017 7.76 20 0.552 180 540 <0.0030 <0.0010 | 0.051 <0.0010 2 <0.0010 140 <0.0040 <0.0020 <0.0010 0.028 <0.00020 0.034 <0.0010 <0.0010 0 1.29 1.29
1/28/2017 | 7.68 20 0.516 220 560 <0.0030 | <0.0010 | 0.053 [ <0.0010 1.9 <0.0010 130 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.024 0.0062 <0.0010 | -0.125 | 0.751 0.751
2/21/2017 7.24 17 0.364 220 720 <0.0030 <0.0010 | 0.065 <0.0010 1.8 <0.0010 170 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.013 0.0051 <0.0010 0.386 0.889 1.275
Down 3/30/2017 | 7.04 15 0.519 220 760 <0.0030 | <0.0010 | 0.07 <0.0010 1.7 <0.0010 160 0.018 <0.0020 <0.0010 0.03 <0.00020 0.011 0.0038 <0.0010 0.419 1.12 1.539
Gradient P-1 4/26/2017 7.25 16 0.378 220 660 0.0031 <0.0010 | 0.063 <0.0010 1.8 <0.0010 170 0.0051 <0.0020 <0.0010 0.026 <0.00020 0.013 0.0037 <0.0010 0.223 0.56 0.783
5/17/2017 | 7.06 17 <0.250 220 660 <0.0030 | <0.0010 | 0.068 [ <0.0010 1.7 <0.0010 160 0.0071 <0.0020 <0.0010 0.031 <0.00020 0.015 0.0052 <0.0010 0.974 1.01 1.984
6/21/2017 7.23 16 0.411 190 640 <0.0030 <0.0010 | 0.062 <0.0010 1.5 <0.0010 150 <0.0040 <0.0020 <0.0010 0.027 <0.00020 0.011 0.0054 <0.0010 0.788 0.552 1.34
8/16/2017 | 7.21 16 0.416 200 540 <0.0030 | <0.0010 | 0.055 [ <0.0010 1.9 <0.0010 140 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.011 0.0033 <0.0010 0.25 0.379 0.629
3/15/2018 719 17 0.351 190 620 14 150
5/29/2018 <0.0030 | <0.0010 | 0.063 [ <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.013 0.0054 <0.0010 0.434 0.33 0.764
9/12/2018 | 7.22 18 0.34 160 520 - <0.0010 | 0.059 - 1.6 - 160 0.0071 <0.00086 | <0.0010 0.02 - 0.023 0.0044 - 0.228 0.435 0.663
11/4/2016 7.03 17 0.52 384 816 <0.0010 <0.0010 | 0.0963 | <0.0010 3.18 <0.0010 181 <0.0010 <0.0050 <0.0010 0.0188 <0.00020 0.279 0.0014 <0.0010 -0.19 -2.08 0
12/7/2016 | 7.28 18 0.61 292 688 <0.0010 | <0.0010 |0.0888 | <0.0010 2.52 <0.0010 164 <0.0010 <0.0050 <0.0010 0.0174 | <0.00020 0.351 0.001 <0.0010 0.746 1.3 2.046
1/5/2017 7.55 21 0.643 310 560 <0.0030 <0.0010 | 0.076 <0.0010 1.6 <0.0010 110 <0.0040 <0.0020 <0.0010 0.02 <0.00020 0.35 <0.0010 <0.0010 0.198 0.545 0.743
1/28/2017 | 7.62 19 0.662 300 620 <0.0030 | <0.0010 | 0.075 [ <0.0010 1.7 <0.0010 130 <0.0040 <0.0020 <0.0010 0.016 <0.00020 0.34 0.0011 <0.0010 0.183 0.549 0.732
2/21/2017 7.23 18 0.512 310 770 <0.0030 <0.0010 | 0.098 <0.0010 2.4 <0.0010 160 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.29 0.0012 <0.0010 0.322 0.824 1.146
3/30/2017 | 7.09 18 0.679 320 780 <0.0030 | <0.0010 | 0.094 [ <0.0010 23 <0.0010 150 <0.0040 <0.0020 <0.0010 0.023 <0.00020 0.29 0.0011 <0.0010 0.64 0.693 1.333
P-2 4/26/2017 7.32 19 0.566 310 630 <0.0030 <0.0010 | 0.084 <0.0010 2.2 <0.0010 150 <0.0040 <0.0020 <0.0010 0.018 <0.00020 0.31 <0.0010 <0.0010 0.16 0.847 1.007
5/17/2017 7.2 19 0.306 300 660 <0.0030 | <0.0020 | 0.082 [ <0.0010 21 <0.0010 130 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.32 <0.0020 | <0.0010 0.104 0.347 0.451
6/20/2017 7.26 18 0.534 310 780 <0.0030 0.001 0.086 <0.0010 2.3 <0.0010 140 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.27 0.0022 <0.0010 0.593 0.878 1.471
8/17/2016 | 7.18 14 0.52 350 680 <0.0030 | <0.0010 0.1 <0.0010 27 <0.0010 160 <0.0040 <0.0020 <0.0010 0.028 <0.00020 0.27 0.0014 <0.0010 0 0.52 0.52
3/15/2018 7.33 19 0.519 350 800 2 170
6/1/2018 <0.0030 | <0.0010 | 0.096 [ <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.02 <0.00020 0.32 0.0015 <0.0010 0.385 0.657 1.042
9/12/2018 | 7.41 21 0.561 240 510 - <0.0010 | 0.067 - 2.6 - 140 <0.0040 <0.00086 <0.0010 <0.010 - 0.32 <0.0010 - 0.376 0.052 0.428
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TABLE 1

COMPARISON OF AECI NEW MADRID POWER PLANT POND 003 COMPLEX GROUNDWATER MONITORING RESULTS TO SITE GROUNDWATER PROTECTION STANDARDS — NOVEMBER 2016 THROUGH SEPTEMBER 2018 SAMPLING EVENTS
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX
NEW MADRID, MISSOURI

Solids
" . . Antimon Arsenic [Barium| Beryllium | Boron | Cadmium |Calcium|Chromium| Cobalt Lithium Mercu Molybdenum| Selenium | Thallium |Radium-|Radium-|Combined
Monitoring Well ID Date |pH field Chloride| Fluoride| Sulfate | Total Total | Total | Total | Total | Total | Total | Total | Total D e Total | Total Total Total 226 | 228 | Radium
Sampled Dissolved
SuU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/lL pCi/L pCi/L
Site GWPS (a) NA NA 4.0 NA NA 0.006 0.01 2 0.004 NA 0.005 NA 0.1 0.006 0.015 0.04 0.002 0.1 0.05 0.002 NA NA 5
11/4/2016 6.91 15 0.36 138 712 <0.0010 <0.0010 | 0.102 <0.0010 8.83 <0.0010 179 <0.0010 <0.0050 <0.0010 0.025 <0.00020 1.28 0.0041 <0.0010 0.29 -0.06 0.29
12/7/2016 | 7.03 11 0.48 155 750 <0.0010 | <0.0010 | 0.111 <0.0010 12.8 <0.0010 191 <0.0010 <0.0050 <0.0010 0.0285 | <0.00020 1.56 0.008 <0.0010 0.226 0.807 1.033
1/5/2017 7.29 15 0.481 190 680 <0.0030 <0.0010 | 0.098 <0.0010 13 <0.0010 150 <0.0040 <0.0020 <0.0010 0.033 <0.00020 1.4 0.0046 <0.0010 0.0691 0.646 0.7151
1/28/2017 | 7.86 13 0.463 160 610 <0.0030 | <0.0010 0.1 <0.0010 11 <0.0010 140 <0.0040 <0.0020 <0.0010 0.027 <0.00020 1.3 0.0029 <0.0010 0.389 0.382 0.771
2/21/2017 713 17 0.381 130 640 <0.0030 <0.0010 0.1 <0.0010 9.3 <0.0010 170 <0.0040 <0.0020 <0.0010 0.03 <0.00020 1.2 0.0042 <0.0010 0.927 0.473 1.4
3/30/2017 | 6.95 14 0.591 140 700 <0.0030 | <0.0010 0.1 <0.0010 8.9 <0.0010 160 <0.0040 <0.0020 0.0047 0.03 <0.00020 1.1 0.0048 <0.0010 | -0.152 | 0.302 0.302
P-3 4/26/2017 7.19 14 0.463 150 660 <0.0030 <0.0010 0.1 <0.0010 12 <0.0010 190 <0.0040 <0.0020 <0.0010 0.027 <0.00020 1.4 0.0036 <0.0010 0.181 0.306 0.487
5/17/2017 7 16 <0.250 130 640 <0.0030 | <0.0010 | 0.093 [ <0.0010 7.8 <0.0010 140 <0.0040 <0.0020 <0.0010 0.032 <0.00020 1.1 0.0037 <0.0010 0.449 0.41 0.859
6/20/2017 713 15 0.461 130 640 <0.0030 <0.0010 | 0.095 <0.0010 8.7 <0.0010 160 <0.0040 <0.0020 <0.0010 0.029 <0.00020 1 0.006 <0.0010 0.439 1.21 1.649
8/16/2017 71 15 0.482 120 550 <0.0030 | <0.0010 | 0.098 [ <0.0010 8.7 <0.0010 160 <0.0040 <0.0020 <0.0010 0.031 <0.00020 1.3 0.0046 <0.0010 0.274 0.729 1.003
3/15/2018 7.32 18 0.562 120 620 6.2 140
5/29/2018 <0.0030 | <0.0010 | 0.095 [ <0.0010 <0.0010 0.0048 <0.0020 0.0016 0.023 <0.00020 1.3 0.0054 <0.0010 0.322 0.282 0.604
9/12/2018 | 7.14 21 0.426 120 600 - <0.0010 | 0.086 - 8.5 - 170 <0.0040 | <0.00086 | <0.0010 0.018 - 1.4 0.0057 - 0.0702 | 0.0544 0.125
11/4/2016 71 20 0.34 81 530 <0.0010 <0.0010 | 0.144 <0.0010 0.419 <0.0010 131 <0.0010 <0.0050 <0.0010 0.0379 <0.00020 0.032 0.0022 <0.0010 0.1 0.43 0.53
12/7/2016 | 7.42 21 0.48 91 452 <0.0010 | <0.0010 | 0.109 [ <0.0010 0.436 <0.0010 96.9 <0.0010 <0.0050 <0.0010 0.0251 <0.00020 0.0318 0.001 <0.0010 0.6 0.852 1.452
1/5/2017 7.58 28 0.568 94 390 <0.0030 <0.0010 0.12 <0.0010 0.38 <0.0010 87 <0.0040 <0.0020 <0.0010 0.031 <0.00020 0.033 0.0018 <0.0010 -0.211 0.885 0.885
1/28/2017 8 20 0.469 82 390 <0.0030 | <0.0010 | 0.11 <0.0010 0.39 <0.0010 80 <0.0040 <0.0020 <0.0010 0.029 <0.00020 0.031 <0.0010 | <0.0010 0.128 0.351 0.479
2/21/2017 7.29 20 0.362 86 480 <0.0030 <0.0010 0.13 <0.0010 0.41 <0.0010 110 <0.0040 <0.0020 <0.0010 0.043 <0.00020 0.029 0.0014 <0.0010 0.0649 0.382 0.4469
Down 3/30/2017 | 7.17 19 0.543 91 520 <0.0030 | <0.0010 | 0.13 <0.0010 0.4 <0.0010 100 <0.0040 <0.0020 <0.0010 0.041 <0.00020 0.029 0.0019 <0.0010 0.107 -0.3 0.107
Gradient P-4 4/26/2017 7.4 19 0.381 93 440 <0.0030 <0.0010 0.12 <0.0010 0.45 <0.0010 100 <0.0040 <0.0020 <0.0010 0.032 <0.00020 0.03 <0.0010 <0.0010 0.107 0.651 0.758
5/17/2017 | 7.24 21 <0.250 77 420 <0.0030 | <0.0010 | 0.11 <0.0010 0.42 <0.0010 84 <0.0040 <0.0020 <0.0010 0.038 <0.00020 0.027 <0.0010 | <0.0010 0.416 0.562 0.978
6/20/2017 7.28 20 0.38 89 490 <0.0030 <0.0010 0.12 <0.0010 0.5 <0.0010 100 <0.0040 <0.0020 <0.0010 0.043 <0.00020 0.026 0.0019 <0.0010 0.327 0.764 1.091
8/16/2017 | 7.32 20 <0.250 88 440 <0.0030 | <0.0010 | 0.14 <0.0010 0.48 <0.0010 110 <0.0040 <0.0020 <0.0010 0.05 <0.00020 0.03 0.0024 <0.0010 0.178 0.684 0.862
3/15/2018 7.33 20 0.324 78 420 0.45 100
5/29/2018 <0.0030 | <0.0010 | 0.11 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.033 0.003 <0.0010 0.13 0.464 0.594
9/12/2018 | 6.71 23 0.369 57 460 - <0.0010 | 0.11 - 0.43 - 120 <0.0040 | <0.00086 | <0.0010 0.028 - 0.025 0.0022 - 0.297 | -0.0493 0.297
11/3/2016 6.67 8 0.18 163 572 <0.0010 0.0053 0.125 <0.0010 7.98 <0.0010 123 <0.0010 <0.0050 <0.0010 0.0179 <0.00020 0.235 <0.0010 <0.0010 0.51 1.49 2
12/6/2016 | 6.71 12 0.2 135 484 <0.0010 0.0081 0.11 <0.0010 6.22 <0.0010 106 <0.0010 <0.0050 <0.0010 0.0169 | <0.00020 0.235 <0.0010 | <0.0010 0.536 0.879 1.415
1/4/12017 7.48 8.2 <0.250 170 550 <0.0030 0.0056 0.13 <0.0010 8.2 <0.0010 110 <0.0040 <0.0020 <0.0010 0.025 <0.00020 0.25 <0.0010 <0.0010 0.0669 1.58 1.6469
1/26/2017 | 7.73 54 0.364 210 630 <0.0030 0.0068 0.14 <0.0010 7 <0.0010 110 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.23 <0.0010 | <0.0010 | 0.0738 0.21 0.2838
2/22/2017 6.78 7.3 <0.250 170 600 <0.0030 0.011 0.15 <0.0010 8.5 <0.0010 130 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.27 <0.0010 <0.0010 0.374 0.852 1.226
3/30/2017 | 6.73 6.8 0.438 180 640 <0.0030 0.0089 0.15 <0.0010 7.5 <0.0010 120 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.25 <0.0010 | <0.0010 0.797 1.26 2.057
P-5 4/26/2017 6.88 6.2 <0.250 210 680 <0.0030 0.0099 0.17 <0.0010 8.7 <0.0010 140 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.3 <0.0010 <0.0010 0.808 1.18 1.988
5/18/2017 6.8 6.7 <0.250 230 720 <0.0030 0.0069 0.18 <0.0010 9.7 <0.0010 140 <0.0040 <0.0020 <0.0010 0.03 <0.00020 0.36 <0.0010 | <0.0010 0.555 0.745 1.3
6/20/2017 6.79 5.3 0.272 260 780 <0.0030 0.0083 0.16 <0.0010 1 <0.0010 140 <0.0040 0.002 <0.0010 0.026 <0.00020 0.26 0.0015 <0.0010 0.95 1.21 2.16
8/16/2017 | 6.69 4.9 <0.250 180 520 <0.0030 0.0064 0.13 <0.0010 9.1 <0.0010 130 <0.0040 <0.0020 <0.0010 0.024 <0.00020 0.23 <0.0010 | <0.0010 0.27 0.949 1.219
3/15/2018 6.94 5.4 0.266 180 650 8.2 140
5/29/2018 <0.0030 0.0066 0.17 <0.0010 <0.0010 <0.0040 <0.0020 <0.0010 0.022 <0.00020 0.28 <0.0010 | <0.0010 1.02 0.213 1.233
9/11/2018 6.13 7 <0.250 180 490 - 0.0066 0.12 - 9.2 - 130 <0.0040 0.0012 <0.0010 0.012 - 0.26 <0.0010 - 0.708 1.69 2.4
Notes:
Blank cells - Constituent not included in this analysis. NA - Not Available. Qualifiers:

GW - Groundwater.
GWPS - Groundwater Protection Standard.
mg/L - milligrams per liter.

NS - No Sample, sample was lost in transit.

pCi/L - picoCurie per liter.

su - standard units

USEPA 2018 Edition of the Drinking Water Standards and Health Advisories. Spring 2018.
http://water.epa.gov/drink/contaminants/index.cfm
USEPA Risk-Based Screening Levels (May 2019). Values for Tap Water. Hazard Index = 1.0.
https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables

Haley & Aldrich, Inc.
2019-0819-AECI_New Madrid_Pond 003_GWPS.xlsx, GWPS

Detected Concentration > Groundwater Protection Standard.

< - Constituent was not detected, value is the reporting limit.

(a) - Site GWPS are the USEPA Maximum Contaminant Levels (MCLs), or where unavailable, the USEPA Tapwater Regional Screening Levels (RSLs).
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TABLE 2

HUMAN HEALTH PUBLISHED SCREENING LEVELS FOR SURFACE WATER
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX

NEW MADRID, MISSOURI

Page 1 of 1

Human Health Published Screening Level - Human Health Published Screening Selected Published Human Health
Drinking Water Level - Surface Water Screening Levels for Surface Water
Selected
Missouri USEPA NRWQC Screening Level -
Drinking Missouri |May 2019 USEPA| Missouri Human Human Health Selected Surface Water
Water Groundwater Tap Water Health Fish Consumption of | Screening Level - Consumption of
Supply (a) (a) RSLs (b) Consumption (a) [Organism Only (c)| Drinking Water (d) | Organism Only (e)
Constituent CAS RN (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Detection Monitoring - USEPA Appendix lll Constituents (f)
Boron | 7440-42-8 NA | 2 | 4 NA NA 2 NA
Fluoride 16984-48-8 4 4 0.8 NA NA 4 NA
Assessment Monitoring - USEPA Appendix IV Constituents
Antimony 7440-36-0 0.006 0.006 0.0078 43 0.64 0.006 4.3
Arsenic 7440-38-2 0.05 0.05 0.000052 NA 0.00014 0.05 0.00014
Barium 7440-39-3 2 2 3.8 NA NA 2 NA
Beryllium 7440-41-7 0.004 0.004 0.025 NA NA 0.004 NA
Cadmium 7440-43-9 0.005 0.005 0.0092 NA NA 0.005 NA
Chromium 7440-47-3 0.1 0.1 22 NA NA 0.1 NA
Cobalt 7440-48-4 NA 1 0.006 NA NA 1 NA
Lead 7439-92-1 0.015 0.015 0.015 NA NA 0.015 NA
Lithium 7439-93-2 NA NA 0.04 NA NA 0.04 NA
Mercury 7439-97-6 0.002 0.002 0.0057 NA NA 0.002 NA
Molybdenum 7439-98-7 NA NA 0.1 NA NA 0.1 NA
Selenium 7782-49-2 0.05 0.05 0.1 NA 4.2 0.05 4.2
Thallium 7440-28-0 0.002 0.002 0.0002 0.0063 0.00047 0.002 0.0063
Radiological (pCi/L)
Radium-226 & 228 | 7440-14-4 ] 5 @] NA [ NA [ NA [ NA | 5 [ NA

Notes:
CAS RN - Chemical Abstracts Service Registry Number.
mg/L - milligrams per liter.
NA - Not Available / Applicable.
NRWQC - National Recommended Water Quality Criteria.
pCi/L - picoCurie per liter.
RSL - Regional Screening Level.
USEPA - United States Environmental Protection Agency.

(a) - 10 Missouri Code of State Regulations Division 20 Chapter 7 Table A1. Updated January 29, 2019.
http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7a.pdf. Missouri State Drinking Water and Groundwater Standards apply to total results,
Human Health Fish Consumption values apply to dissolved results (except mercury, which applies to total results);

(b) - USEPA Risk-Based Screening Levels (May 2019). Values for Tap Water. Hazard Index = 1.0.
http://www2.epa.gov/risk/risk-based-screening-table-generic-tables

(c) - USEPA National Recommended Water Quality Criteria - Human Health Criteria Table. USEPA Office of Water and Office of Science and Technology.
https://www.epa.gov/wgc/national-recommended-water-quality-criteria-human-health-criteria-table

(d) - The hierarchy for selection among the Human Health Published Screening Levels for Drinking Water is:

1) Missouri Drinking Water Supply
2) Missouri Groundwater Supply
3) USEPA RSL - Tap Water
(e) - The hierarchy for selection among the Human Health Published Screening Values for Surface Water - Consumption of Organism Only is:
1) Missouri Human Health Fish Consumption
2) USEPA NRWQC - Consumption of Water and Organism.

(f) - Detection Monitoring - EPA Appendix Ill Constituents without health risk-based screening levels are not included.

(g9) - USEPA Maximum Contaminant Level (MCL) used in the absence of a Missouri State value for radium in drinking water. USEPA, 2018. 2018 Edition of the Drinking Water Standards
and Health Advisories. March. https://www.epa.gov/dwstandardsregulations/2018-drinking-water-standards-and-advisory-tables
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TABLE 3

HUMAN HEALTH CALCULATED RISK BASED SCREENING LEVELS FOR SURFACE WATER
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX

NEW MADRID, MISSOURI

Human Health Calculated RBSL -
Recreational Use of Surface Water (c)
Current/Future Current/Future
Off-Site Off-Site Current/Future Selected
Recreational Recreational Off-Site Human Health
Swimmer Wader Recreational Calculated RBSL -
Age-Adjusted Age-Adjusted Boater Recreational Use of
(Ages 1 - 26) (Ages 1 -26) (Adult) Surface Water
(a) (@) (a) (b)
Constituent CAS RN (mg/L) (mg/L) (mg/L) (mg/L)
Detection Monitoring - USEPA Appendix Ill Constituents (d)
Boron | 7440-42-8 114 120 11,200 114
Fluoride 16984-48-8 23.9 22.9 2,240 229
A nent Monitoring - USEPA Appendix IV Constituents
Antimony 7440-36-0 0.171 0.218 3.36 0.171
Arsenic 7440-38-2 0.0236 (e, f) 0.0389 (e, 9) 2.61 (e, h) 0.0236
Barium 7440-39-3 63.7 97.1 784 63.7
Beryllium 7440-41-7 0.121 0.345 0.784 0.121
Cadmium 7440-43-9 0.134 0.225 14 0.134
Chromium (Total) 7440-47-3 155 (i) 386 (i) 1090 (i) 155
Cobalt 7440-48-4 0.178 0.181 42 0.178
Lead 7439-92-1 0.015 [0) 0.015 () 0.015 [0) 0.015
Lithium 7439-93-2 1.14 1.2 112 1.14
Mercury 7439-97-6 0.0956 (k) 0.146 (k) 1.18 (k) 0.0956
Molybdenum 7439-98-7 2.86 2.99 280 2.86
Selenium 7782-49-2 2.86 2.99 280 2.86
Thallium 7440-28-0 0.00572 0.00598 0.56 0.00572
Radiological (pCi/L)
Radium-226 & 228 [ 7440-14-4 | NA [ NA [ NA NA
Notes:

CAS RN - Chemical Abstracts Service Registry Number.
NA - Not Available.

pCi/L - picoCuries/liter.

mg/L - milligramsl/liter.

RBSL - Risk-Based Screening Level.

USEPA - United States Environmental Protection Agency.

(a) - Documentation for the receptor-specific Human Health Calculated Screening Level for Recreational Use of Surface Water is provided in Attachment B.
(b) - The selected human health RBSL for recreational use of surface water is the minimum value from amongst the Current/Future Off-Site Recreational Swimmer,
Current/Future Off-Site Recreational Wader, and Current/Future Off-Site Recreational Boater RBSLs.
(c) - Some calculated values may be above solubility limits.
(d) - Detection Monitoring - EPA Appendix Il Constituents without health risk-based screening levels are not included.
(e) - Arsenic RBSLs are based on the lower of the values based on a hazard index of 1 and an excess lifetime cancer risk of 1E-05.
Note that of the constituents evaluated, arsenic is the only constituent with an RSL based on potential carcinogenic effects.
(f) - RBSL based on cancer endpoint at 1E-5 (noncancer-based RBSL is 0.647 mg/L).
(9) - RBSL based on cancer endpoint at 1E-5 (noncancer-based RBSL is 3.04 mg/L).
(h) - RBSL based on cancer endpoint at 1E-5 (noncancer-based RBSL is 16.8 mg/L).
(i) - Value for chromium (lll) used.
(j) - USEPA lead action level of 0.015 mg/L for lead in drinking water (USEPA, 2018) is used as the RBSL.
(k) - Value for mercuric chloride used.
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TABLE 4

ECOLOGICAL SCREENING LEVELS FOR SURFACE WATER
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX

NEW MADRID, MISSOURI

Page 1 of 1

Ecological Published Screening Levels - Surface Water

Selected
USEPA NRWQC | USEPA NRWQC Selected Ecological
Missouri Missouri Aquatic Life Aquatic Life Ecological | Screening
Protection of Protection of Criteria Criteria Screening Level
Aquatic Life Aquatic Life |CCC - Freshwater| CMC - Freshwater | Level Acute| Chronic
Chronic Acute Chronic Acute (Dissolved) | (Dissolved) | (Dissolved)
(Dissolved) (a) | (Dissolved) (a)| (Dissolved) (b) (b) (c) (c)
Constituent CAS RN (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Detection Monitoring - USEPA Appendix lll Constituents (e)
Boron 7440-42-8 NA NA NA NA NA NA
Fluoride 16984-48-8 NA NA NA NA NA NA
Assessment Monitoring - USEPA Appendix IV Constituents
Antimony 7440-36-0 NA NA NA NA NA NA
Arsenic 7440-38-2 0.15 0.34 0.15 0.34 0.34 0.15
Barium 7440-39-3 NA NA NA NA NA NA
Beryllium 7440-41-7 0.005 NA NA NA NA 0.005
Cadmium 7440-43-9 0.00072  (d)] 0.0018  (d) 0.00072  (d) 0.0018 (d)| 0.0018 0.0007
Chromium 7440-47-3 0.074 (d, e) 0.57 (d, e) 0.074 (d,e) 0.57 (d, e) 0.57 0.07
Cobalt 7440-48-4 NA NA NA NA NA NA
Lead 7439-92-1 0.0025 (d) 0.065 (d) 0.0025 (d) 0.065 (d) 0.065 0.0025
Lithium 7439-93-2 NA NA NA NA NA NA
Mercury 7439-97-6 0.00077 0.0014 0.00077 0.0014 0.0014 0.00077
Molybdenum 7439-98-7 NA NA NA NA NA NA
Selenium 7782-49-2 0.005 NA 0.0031 (f) NA NA 0.005
Thallium 7440-28-0 NA NA NA NA NA NA
Radiological (pCi/L)
Radium-226 & 228 | 7440-14-4 | NA NA NA | NA NA NA

Notes:

CAS RN - Chemical Abstracts Service Registry Number.

mg/L - milligrams per liter.
NA - Not Available / Applicable.

pCi/L - picoCurie per liter.

(a) - 10 Missouri Code of State Regulations Division 20 Chapter 7 Table A1. Updated January 29, 2019.
http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7a.pdf. Missouri State Protection of Aquatic Life Chronic values

apply to dissolved results (except mercury, which applies to total results).
(b) - USEPA Water Quality Criteria. Current Water Quality Criteria Tables. National Recommended Water Quality Criteria - Aquatic Life Criteria Table.

http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm

(c) - The hierarchy for the selection of ecological screening levels is:
1) Missouri Protection of Aquatic Life Criteria.
2) USEPA NRWQC. Aquatic Life Criteria - Freshwater.

(d) - Hardness dependent value for total metals adjusted for dissolved fraction. Default mean hardness value of 100 mg/L as CaCO3 used.

(e) - Value for trivalent chromium used.
(f) - USEPA Office of Water. Final Criterion: Aquatic Life Ambient Water Quality Criterion for Selenium - Freshwater. 30 June 2016.
Freshwater value for chronic (30 day) water column concentration (mg/L) of dissolved selenium in lotic (flowing) surface water.
The criterion is based on fish ovary concentrations, and in lieu of that, the water column values are used.
https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqgc_for_selenium_-_freshwater 2016.pdf

NRWQC - National Recommended Water Quality Criteria
CCC - Continuous Criterion Concentration
CMC - Criterion Maximum Concentration

USEPA - United States Environmental Protection Agency
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TABLE 5

SELECTED SURFACE WATER SCREENING LEVELS

AECI NEW MADRID POWER PLANT - POND 003 COMPLEX
NEW MADRID, MISSOURI

HH REC SL - HH ECOSL - ECO SL -
Consumption Recreational Dissolved Dissolved
of Organism Calculated (acute) (chronic)
HH DW SL (a) Only (b) RBSL (c) (d) (d)
Constituent CAS RN (mg/L) (mf/L) (mg/L) (mg/L) (mg/L)
Detection Monitoring - USEPA Appendix Ill Constituents (e)
Boron 7440-42-8 2 NA 114 NA NA
Fluoride 16984-48-8 4 NA 22.9 NA NA
Assessment Monitoring - USEPA Appendix IV Constituents
Antimony 7440-36-0 0.006 4.3 0.171 NA NA
Arsenic 7440-38-2 0.05 0.00014 0.236 0.34 0.15
Barium 7440-39-3 2 NA 63.7 NA NA
Beryllium 7440-41-7 0.004 NA 0.121 NA 0.005
Cadmium 7440-43-9 0.005 NA 0.134 0.0018 0.0007
Chromium (Total) 7440-47-3 0.1 NA 155 0.57 0.07
Cobalt 7440-48-4 1 NA 0.178 NA NA
Lead 7439-92-1 0.015 NA 0.015 0.065 0.0025
Lithium 7439-93-2 0.04 NA 1.14 NA NA
Mercury 7439-97-6 0.002 NA 0.0956 0.0014 0.00077
Molybdenum 7439-98-7 0.1 NA 2.86 NA NA
Selenium 7782-49-2 0.05 4.2 2.86 NA 0.005
Thallium 7440-28-0 0.002 0.0063 0.00572 NA NA
Radiological (pCi/L)
Radium-226 & 228 [ 7440-14-4 ] 5 [ NA [ NA [ NA NA
Notes:
CAS RN - Chemical Abstracts Service Registry Number. mg/L - milligram per liter.
ECO SL - Ecological Screening Level. NA - Not Available.
HH DW SL - Human Health Drinking Water Screening Level. RBSL - Risk-Based Screening Level.

HH REC SL - Human Health Recreational Use Screening Level.

(a) - Drinking Water Screening Levels selected in Table 2 using the following hierarchy:

1) Missouri Drinking Water Supply

2) Missouri Groundwater Supply

3) USEPA RSL - Tap Water
(b) - Human Health Surface Water Screening Levels selected in Table 2 using the following hierarchy:

1) Missouri Human Health Fish Consumption

2) USEPA NRWQC - Consumption of Water and Organism.
(c) - The Human Health Calculated Screening Levels are presented in Table 3.

The minimum calculated value for the Off-Site Recreational Boater, Wader, and Swimmer was selected.

(d) - Ecological Screening Levels selected in Table 4 using the following hierarchy:

1) Missouri Protection of Aquatic Life Criteria.

2) USEPA NRWQC. Aquatic Life Criteria - Freshwater.
(e) - Detection Monitoring - EPA Appendix Il Constituents without health risk-based screening levels are not included.
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TABLE 6

DERIVATION OF RISK-BASED TARGET SCREENING LEVELS FOR GROUNDWATER
AECI NEW MADRID POWER PLANT - POND 003 COMPLEX

NEW MADRID, MISSOURI

Dilution Attenuation Factor (e) 100,000
Lowest of the Target
HH REC SL - HH ECO SL - ECO SL - | Human Health Groundwater Ratio Between Target
Consumption | Recreational Dissolved Dissolved | and Ecological [Screening Level - Maximum Groundwater Screening
HH DW SL | of Organism Calculated (acute) (chronic) Screening Mississippi River Groundwater Level and the Maximum
(a) Only (b) RBSL (c) (d) (d) Levels (f) Concentration Groundwater
Constituent CAS RN (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Concentration
Detection Monitoring - USEPA Appendix Ill Constituents (g)
Boron 7440-42-8 2 NA 114 NA NA 2 200,000 20 MwW-7 10,000
Fluoride 16984-48-8 4 NA 22.9 NA NA 4 400,000 0.679 P-2 >580,000
Assessment Monitoring - USEPA Appendix IV Constituents
Antimony 7440-36-0 0.006 4.3 0.171 NA NA 0.006 600 0.0031 P-1 >190,000
Arsenic 7440-38-2 0.05 0.00014 0.0236 0.34 0.15 0.00014 14 0.011 P-5 >1,000
Barium 7440-39-3 2 NA 63.7 NA NA 2 200,000 0.181 MwW-7 >1,000,000
Beryllium 7440-41-7 0.004 NA 0.121 NA 0.005 0.004 400 0.001 U NA
Cadmium 7440-43-9 0.005 NA 0.134 0.0018 0.0007 0.0007 72 0.0016 MW-7 >44,000
Chromium (Total) 7440-47-3 0.1 NA 155 0.57 0.07 0.07 7,411 0.018 P-1 >410,000
Cobalt 7440-48-4 1 NA 0.178 NA NA 0.178 17,800 0.0098 MW-7 >1,000,000
Lead 7439-92-1 0.015 NA 0.015 0.065 0.0025 0.0025 252 0.0047 P-3 >53,000
Lithium 7439-93-2 0.04 NA 1.14 NA NA 0.04 4,000 0.05 P-4 80,000
Mercury 7439-97-6 0.002 NA 0.0956 0.0014 0.00077 0.00077 77 <0.00020 NA
Molybdenum 7439-98-7 0.1 NA 2.86 NA NA 0.1 10,000 3.9 MW-7 >2,500
Selenium 7782-49-2 0.05 4.2 2.86 NA 0.005 0.005 500 0.008 P-3 >62,000
Thallium 7440-28-0 0.002 0.0063 0.00572 NA NA 0.002 200 0.002 MW-7 100,000
Radiological (pCi/L)
Radium-226 & 228 | 7440-14-4 5 NA NA NA NA 5 500,000 3.8 MW-7 >130,000
Notes:
CAS RN - Chemical Abstracts Service Registry Number. HH REC SL - Human Health Recreational Use Screening Level.
ECO SL - Ecological Screening Level. mg/L - milligram per liter.

HH DW SL - Human Health Drinking Water Screening Level. NA - Not Available.

(a) - Drinking Water Screening Levels selected in Table 2 using the following hierarchy:
1) Missouri Drinking Water Supply
2) Missouri Groundwater Supply
3) USEPA RSL - Tap Water
(b) - Surface Water Screening Levels selected in Table 2 using the following hierarchy:
1) Missouri Human Health Fish Consumption
2) USEPA NRWQC - Consumption of Water and Organism.
(c) - The Human Health Calculated Screening Levels are presented in Table 3.
The minimum calculated value for the Off-Site Recreational Boater, Wader, and Swimmer was selected.
(d) - Ecological Screening Levels selected in Table 4 using the following hierarchy:
1) Missouri Protection of Aquatic Life Criteria.
2) USEPA NRWQC. Aquatic Life Criteria - Freshwater.
(e) - Estimated value, see text for derivation.
(f) - The Target Groundwater Screening Level = Minimum SL x Dilution Factor.
(g) - Detection Monitoring - EPA Appendix Il Constituents without health risk-based screening levels are not included.
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ATTACHMENT A

Calculated Recreator Risk-Based Screening Levels



TABLE A-1

HUMAN HEALTH EXPOSURE PARAMETERS FOR DERIVATION OF RISK BASED SCREENING LEVELS (RBSLs) - RECREATIONAL SURFACE WATER

Page 1of 1

. . i . . Current/Future
Current/Future Off-Site Recreational Swimmer Current/Future Off-Site Recreational Wader Off-Site
Child, Adolescent Child, Adolescent Recreational
Child Adolescent and Adult Child Adolescent and Adult Boater
Exposure Parameter Units (Age <6 ) (6-<16 years) Adult (Ages 1 - 26) (Age <6 ) (6-<16 years) Adult (Ages 1 - 26) Adult
Standard Parameters
Body Weight BW kg 15 USEPA, 44  USEPA, 80 USEPA, NA 15 USEPA, 44  USEPA, 80 USEPA, NA 80 USEPA,
2011 [1] 2011 [1] 2014a 2011 [1] 2011 [1] 2014a 2014a
Exposure Duration ED years 6 Ages <6 10 Ages6-<16 10 Balance of 26 6  Ages <6 10 Ages6-<16 10  Balance of 26 10  Balance of
26-yr 26-yr 26-yr
exposure exposure exposure
Non-carcinogenic Averaging Time Atnc days 2190 ED 3650 ED 3650 ED 9490 ED 2190 ED 3650 ED 3650 ED 9490 ED 3650 ED
expressed in expressed in expressed in expressed in expressed in expressed in expressed in expressed in expressed in
days days days days days days days days days
Carcinogenic Averaging Time Atc days 25550 70 year 25550 70 year 25550 70 year 25550 70 year 25550 70 year 25550 70 year 25550 70 year 25550 70 year 25550 70 year
lifetime lifetime lifetime lifetime lifetime lifetime lifetime lifetime lifetime
Incidental Ingestion of Surface Water
Exposure Frequency EF days/year 45  USEPA, 45  USEPA, 45 USEPA, 45 USEPA, 45  USEPA, 45  USEPA, 45  USEPA, 45 USEPA, NA
2014b 2014b 2014b 2014b 2014b 2014b 2014b 2014b
Water Ingestion Rate IR L/day 0.10 USEPA, 0.10 USEPA, 0.10 USEPA, NA 0.10 USEPA, 0.02 USEPA, 0.02 USEPA, NA NA
2014b [2] 2014b [2] 2014b [2] 2014b [2] 2014b [2] 2014b [2]
Fraction Ingested Fl unitless 1.0 Assumption 1.0 Assumption 1.0 Assumption 1.0 Assumption 1.0 Assumption 1.0 Assumption 1.0 Assumption 1.0 Assumption NA
Age-Adjusted Water Ingestion Factor IFWadj L/kg NA NA NA 3.39 NA NA NA 212 NA
Age-Adjusted Water Ingestion Factor- IFWM L/kg NA NA NA 13.23 NA NA NA 10.33 NA
Mutagenic
Dermal Exposure with Surface Water
Exposure Frequency EF days/year 45 USEPA, 45 USEPA, 45 USEPA, 45 USEPA, 45  USEPA, 45  USEPA, 45  USEPA, 45 USEPA, 45 USEPA,
2014b 2014b 2014b 2014b 2014b 2014b 2014b 2014b 2014b
Exposed Skin Surface Area SA cm? 6365 USEPA, 13350 USEPA, 19652 USEPA, NA 1770 USEPA, 3820 USEPA, 5790 USEPA, NA 5790 USEPA,
2014a 2011 [3] 2014a 2011 [4] 2011 [4] 2011 [4] 2011 [4]
Exposure Time t-event hr/event 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific 2 Site-specific
[5] [5] [5] [5] [5] [5] [5] [5]
Events per Day EV event/day 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1.0 Site-specific 1 Site-specific
[8] [8] [8] [3] [3] [3] [3] [8]
Age-Adjusted Dermal Contact Factor DFWadj events-cmzlkg NA NA NA 361647 NA NA NA 103497 NA
Age-Adjusted Dermal Contact Factor- DFWM events-cmzlkg NA NA NA 1131185 NA NA NA 319693 NA
Mutagenic
NOTES AND ABBREVIATIONS

USEPA, 2002 - Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OWSWER 9355.4-24

USEPA, 2011 - Exposure Factors Handbook. USEPA/600/R-10/030. October, 2011.

USEPA, 2014a - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120. February 6, 201.

USEPA, 2014b - Region 4 Human Health Risk Assessment Supplemental Guidance. January 2014. Draft Final.

[1] - Table 8-1 of USEPA (2011).

[2] - Ingestion rate of 50 mi/hour of surface water is used for exposures to water during swimming. Intake rates for exposure to surface water during wading are 50 ml/hour for children 1-6, and 10 mi/hour for adolescents and adults.
The water ingestion rate in liters/day is calculated as follows: ingestion (ml/hr) x exposure time (hr/event)/1000 (ml/L).

[3] - Based on weighted average of mean values for 6-<16 years.

[4] - Based on surface area of hands, forearms, lower legs, and feet.

[5] - Assumes 2 hours per event and that on days when recreation in water occurs, all daily exposure to water is derived from locations at the Site.

Values based on a time-weighted average of child, adolescent, and adult exposure values are calculated as follows:
Water
IFWadj = (child ED [0-2] x child EF [0-2] x child IR [0-2] / child BW [0-2]) + (child ED [2-6] x child EF [2-6] x child IR [2-6] / child BW [2-6]) + (older child ED [6-16] x older child EF [6-16] x older child IR [6-16] / older child BW [6-16]) + (adult ED x adult EF x adult IR / adult BW)
DFWadj = (child EF [0-2] x child ED [0-2] x child SA [0-2] x child EV [0-2] / child BW [0-2]) + (child EF [2-6] x child ED [2-6] x child SA [2-6] x child EV [2-6] / child BW [2-6]) + (older child EF [6-16] x older child ED [6-16] x older child SA [6-16] x older child EV [6-16] / older child BW [6-16]) + (adult EF x adult ED x adult SA x adult EV / adult BW)

Water - mutagenic
IFWM = (crﬁld ED [0-2] x child EF [0-2] x child IR [0-2] x ADAF [0-2] / child BW [0-2]) + (child ED [2-6] x child EF [2-6] x child IR [2-6] x ADAF [2-6] / child BW [2-6]) + (older child ED [6-16] x child EF [6-16] x older child IR [6-16] x ADAF [6-16] / older child BW [6-16]) + (adult ED x adult EF x adult IR x adult ADAF / adult BW)
DFWM = (child EF [0-2] x child ED [0-2] x child SA [0-2] x child EV [0-2] x ADAF [0-2] / child BW [0-2]) + (child EF [2-6] x child ED [2-6] x child SA [2-6] x child EV [2-6] x ADAF [2-6] / child BW [2-6]) + (older child EF [6-16] x older child ED [6-16] x older child SA [6-16] x older child EV [6-16] x ADAF [6-16] / older child BW [6-16]) +
(adult EF x adult ED x adult SA x adult EV x adult ADAF / adult BW)

USEPA guidance for early life exposure to carcinogens (USEPA, 2005) requires that risks for potentially carcinogenic constituents that are presumed to act by a mutagenic mode of action be calculated differently than for constituents that do not act via a mutagenic mode of action.

Therefore, the age-dependent adjustment factors (ADAF) will be applied for calculations involving children under the age of 16. The ADAFs are as follows:
Age 0 to 2 years (2 year interval from birth until 2nd birthday) — ADAF = 10
Ages 2 to 16 years (14 year interval from 2nd birthday to 16th birthday) — ADAF = 3
Ages 16 and up (after 16th birthday) — no adjustment - ADAF = 1

The exposure parameters for children ages <6 are applied to children 0 - 2 and 2- 6.

HALEY & ALDRICH, INC. 8/26/2019

Recreator Exposure Factors.xlIsx



Site-specific

Recreator Equation Inputs for Surface Water

* Inputted values different from Recreator defaults are highlighted.

Recreator
Surface Water
Default Form-input
Variable Value Value
BW,., (body weight) kg 15
BW,_ (body weight) kg 15 _
BWs._1¢ (body weight) kg 80 _
BW 6.30 (body weight) kg 80 80
BW, (body weight - adult) kg 80 80
BW .o (body weight - adult) kg 80 80
DFW,e..oq (age-adjusted dermal factor) cm*-event/kg 0 _
DFWM .o (Mutagenic age-adjusted dermal factor) cm“-event/kg 0 _
ED,. (exposure duration - recreator) years 26 _
EDy., (exposure duration) years 2 _
ED,.s (exposure duration) years 4 _
EDg.16 (exposure duration) years 10 _
ED16.30 (exposure duration) years 10 10
ED;ec.a (€Xposure duration - adult) years 20 _
EF ec.w (exposure frequency) days/year 0 _
EF,., (exposure frequency) days/year 0 _
EF,.¢ (exposure frequency) days/year 0 _
EFs.16 (exposure frequency) days/year 0 _
EF 1630 (exposure frequency) days/year 0 _
EF,ec.a (@dult exposure frequency) days/year 0 _
ET,., (exposure time) hours/event 0 _
ET,.s (exposure time) hours/event 0 _
ETs.16 (exposure time) hours/event 0 _
ET16.30 (exposure time) hours/event 0 _
ET,ec.a (@dult exposure time) hours/event 0 _
EVy., (events) events/day 0 _
EV,¢ (events) events/day 0 _
EVe 16 (events) events/day 0 _
EV,6.30 (€vents) events/day 0 _
EV ec.a (2dult) events/day 0 _
THQ (target hazard quotient) unitless 0.1 _
IFW oc.aq; (age-adjusted water intake rate) L/kg 0 _
IFWMec.aq; (Mutagenic age-adjusted water intake rate) L/kg 0 _
IRW_, (water intake rate) L/hour 0.12 _
IRW,_¢ (water intake rate) L/hour 0.12 _
IRW¢_16 (water intake rate) L/hour 0.071 _
IRW 46.30 (water intake rate) L/hour 0.071 _
IRW, . (water intake rate - adult) L/day 0.071 _
IRW . (Water intake rate - adult) L/hr 0.071 _
LT (lifetime - recreator) years 70 70
SA,., (skin surface area) cm* 6365 _
SA,.s (skin surface area) cm* 6365 _
SAg.16 (skin surface area) cm* 19652 _
SAi6.30 (skin surface area) cm*® 19652 _
SA.. (skin surface area - adult) cm*® 19652 _
SA .2 (skin surface area - adult) cm*® 19652 _
Apparent thickness of stratum corneum (cm) 0.001 0.001
TR (target risk) unitless 0.000001 _

Output generated 12AUG2019:14:09:35




Site-specific
Recreator Regional Screening Levels (RSL) for Surface Water

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca

SL; SSL values are based on DAF=1; max = ceiling limit exceeded; sat = Csat exceeded.

CAS Chemical SFo(mglkg- SF,  RfD R RfC

Chemical Number | Mutagen? Volatile?  Type day)’ | Ref (mglkg-day) | Ref (mg/m’)
Antimony (metallic) 7440-36-0 No No Inorganics - 0.0004 | -
Arsenic, Inorganic 7440-38-2  No No Inorganics  1.5000 | 0.0003 | 0.0000
Barium 7440-39-3 No No Inorganics - 0.2000 | 0.0005
Beryllium and compounds 7440-41-7  No No Inorganics - 0.0020 | 0.0000
Boron And Borates Only 7440-42-8  No No Inorganics - 0.2000 | 0.0200
Cadmium (Water) 7440-43-9  No No Inorganics - 0.0005 | 0.0000
Chromium(lll), Insoluble Salts 16065-83-1 No No Inorganics - 1.5000 | -
Cobalt 7440-48-4  No No Inorganics - 0.0003 P 0.0000
Fluoride 16984-48-8 No No Inorganics - 0.0400 C 0.0130
Lithium 7439-93-2  No No Inorganics - 0.0020 P -
Mercuric Chloride 7487-94-7  No No Inorganics - 0.0003 | 0.0003
Molybdenum 7439-98-7 No No Inorganics - 0.0050 I -
Selenium 7782-49-2  No No Inorganics - 0.0050 | 0.0200
Thallium (Soluble Salts) 7440-28-0 No No Inorganics - 0.0000 X -

Output generated 12AUG2019:14:09:35

RAGSe
RfC| GIABS Ky
Ref |(unitless) (cm/hr)
0.1500 ~ 0.0010
C  1.0000 0.0010
H 0.0700 0.0010
| 0.0070  0.0010
H 1.0000  0.0010
A 0.0500 = 0.0010
0.0130  0.0010
P 1.0000  0.0004
C  1.0000 0.0010
1.0000  0.0010
S 0.0700 = 0.0010
1.0000  0.0010
C  1.0000 0.0010
1.0000 ~ 0.0010

Mw
121.7600
74.9220
137.3300
9.0100
13.8400
112.4000
52.0000
58.9300
38.0000
6.9400
271.5000
95.9400
78.9600
204.3800

FA

(unitless) EPD? | DAyqnen

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

In

0.0005

child)

adult)
0.0067
0.0336
1.5690
0.0016

22.4141
0.0028
2.1854
0.0336
4.4828
0.2241
0.0024
0.5604
0.5604
0.0011

Ingestion

SL

DAcventne| DAqventinc | TR=1E-05

(ug/L)

Dermal
SL
TR=1E-05
(uglL)

2610.0000

Carcinogenic

SL
TR=1E-05
(ug/L)

2610.0000

SL

(Child)
THQ=1

(ug/L)

SL

(Child)
THQ=1

(ug/L)

Dermal | Noncarci

SL

(Child)
THQ=1

(ug/L)

aSL

(Adult)
THQ=1

(ug/L)

Dermal
SL
(Adult)
THQ=1
(ug/L)
3360.0000
16800.0000
784000.0000
784.0000
11200000.0000
1400.0000
1090000.0000
42000.0000
2240000.0000
112000.0000
1180.0000
280000.0000
280000.0000
560.0000

Noncarcinogenic

sL
(Adult)
THQ=1
(ug/L)
3360.0000
16800.0000
784000.0000
784.0000
11200000.0000
1400.0000
1090000.0000
42000.0000
2240000.0000
112000.0000
1180.0000
280000.0000
280000.0000
560.0000

Screening
Level
(ug/L)



Site-specific

Recreator Equation Inputs for Surface Water

* Inputted values different from Recreator defaults are highlighted.

Recreator
Surface Water
Default Form-input
Variable Value Value
BW,., (body weight) kg 15 15
BW,. (body weight) kg 15 15
BWs_46 (body weight) kg 80 _
BW 630 (body weight) kg 80 80
BW, (body weight - adult) kg 80 _
BWi,c.a (body weight - adult) kg 80 _
DFW ¢c.aq (@ge-adjusted dermal factor) cm*®-event/kg 0 _
DFWMec.oq; (Mutagenic age-adjusted dermal factor) cm*-event/kg 0 _
ED, (exposure duration - recreator) years 26 26
ED,., (exposure duration) years 2 2
ED,_ (exposure duration) years 4 4
EDg.16 (exposure duration) years 10 10
ED16.30 (exposure duration) years 10 10
ED.¢c.a (exposure duration - adult) years 20 20
EF ec.w (EXpoOsure frequency) days/year 0 _
EF,., (exposure frequency) days/year 0 _
EF,_ (exposure frequency) days/year 0 _
EFs.16 (exposure frequency) days/year 0 _
EF16.30 (exposure frequency) days/year 0 _
EF ec.a (adult exposure frequency) days/year 0 _
ETy., (exposure time) hours/event 0 _
ET,.s (exposure time) hours/event 0 _
ETs.16 (exposure time) hours/event 0 _
ET16.30 (exposure time) hours/event 0 _
ET ec.a (@dult exposure time) hours/event 0 _
EV,., (events) events/day 0 _
EV,¢ (events) events/day 0 _
EVe.16 (events) events/day 0 _
EV,e.30 (events) events/day 0 _
EV ec.a (@dult) events/day 0 _
THQ (target hazard quotient) unitless 0.1 _
IFW ¢c.aq; (age-adjusted water intake rate) L/kg 0 _
IFWMec.oqj (Mutagenic age-adjusted water intake rate) L/kg 0 _
IRW,_, (water intake rate) L/hour 0.12 o1
IRW,_¢ (water intake rate) L/hour 0.12 _
IRWg_4 (Water intake rate) L/hour 0.071 _
IRW 639 (Water intake rate) L/hour 0.071 _
IRW, (water intake rate - adult) L/day 0.071 _
IRW c.o (Water intake rate - adult) L/hr 0.071 _
LT (lifetime - recreator) years 70 70
SA,., (skin surface area) cm*® 6365 6365
SA,s (skin surface area) cm*® 6365 6365
SAg.16 (skin surface area) cm”® 19652 _
SAj6.30 (skin surface area) cm” 19652 19652
SA (skin surface area - adult) cm” 19652 _
SAec.a (skin surface area - adult) cm” 19652 _
Apparent thickness of stratum corneum (cm) 0.001 0.001
TR (target risk) unitless 0.000001 _

Output generated 15AUG2019:13:20:13



Site-specific

Recreator Regional Screening Levels (RSL) for Surface Water

Key: | = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see user's guide; U = user provided; ca = cancer; nc = noncancer; * = where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on DAF=1; max = ceiling limit

exceeded; sat = Csat exceeded.

Chemical
Antimony (metallic)
Arsenic, Inorganic
Barium
Beryllium and compounds
Boron And Borates Only
Cadmium (Water)

CAS

Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9

Chromium(lll), Insoluble Salt 16065-83-1

Cobalt

Fluoride

Lithium

Mercuric Chloride
Molybdenum

Selenium

Thallium (Soluble Salts)

7440-48-4
16984-48-8
7439-93-2
7487-94-7
7439-98-7
7782-49-2
7440-28-0

Output generated 15AUG2019:13:20:13

Mutagen?

Volatile?

Chemical
Type
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics

SFo(mg/kg-day) SF,

1

Ref

RfD
(mg/kg-day)
0.0004
0.0003
0.2000
0.0020
0.2000
0.0005
1.5000
0.0003
0.0400
0.0020
0.0003
0.0050
0.0050
0.0000

RfD
Ref

X—=—=—7070———————

RfC
(mg/m?)
0.0000
0.0005
0.0000
0.0200
0.0000
0.0000
0.0130

0.0003

0.0200

RfC
Ref

>I —-—IO0

[oli+]

RAGSe

GIABS

(unitless)

0.1500
1.0000
0.0700
0.0070
1.0000
0.0500
0.0130
1.0000
1.0000
1.0000
0.0700
1.0000
1.0000
1.0000

K,
(cm/hr)
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0004
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010

Mw
121.7600
74.9220
137.3300
9.0100
13.8400
112.4000
52.0000
58.9300
38.0000
6.9400
271.5000
95.9400
78.9600
204.3800

FA
(unitless)

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

In
EPD?

DA.yent(ca)

0.0000

DAovent(ne chid) | DAeventne aduty

0.0011
0.0057
0.2676
0.0003
3.8230
0.0005
0.3727
0.0057
0.7646
0.0382
0.0004
0.0956
0.0956
0.0002

0.0018
0.0091
0.4267
0.0004
6.0953
0.0008
0.5943
0.0091
1.2191
0.0610
0.0006
0.1524
0.1524
0.0003

Ingestion

SL

TR=1E-05

(ugl/L)

26.2000

Dermal
SL

TR=1E-05

(ug/L)

241.0000

Carcinogenic

SL

TR=1E-05

(ug/L)

23.6000

Ingestion Dermal
SL SL
(Child) (Child)
THQ=1 THQ=1
(ug/L) (ug/L)
243.0000 | 573.0000
183.0000 | 2870.0000
122000.0000 ##HHH###H
1220.0000 134.0000
122000.0000 #H##H#H#
304.0000 = 239.0000
913000.0000 | ####H##H#H#H#H
183.0000 | 7170.0000
24300.0000  #HH#H#H#####
1220.0000 | 19100.0000
183.0000 201.0000
3040.0000 | 47800.0000
3040.0000  47800.0000
6.0800 95.6000

SL
(Child)
THQ=1

(ug/L)
171.0000
172.0000

63700.0000
121.0000
114000.0000
134.0000
155000.0000
178.0000
22900.0000
1140.0000
95.6000
2860.0000
2860.0000
5.7200

g Dermal
sL sL
(Adult) (Adult)
THQ=1 THQ=1
(ug/L) (ug/L)
1010.0000 = 914.0000
754.0000 = 4570.0000
503000.0000 ##HH#H##
5030.0000 = 213.0000
503000.0000 #H#hHHHHH:
1260.0000 = 381.0000
S HH
754.0000  11400.0000

101000.0000 ##HHHH#H#HH#
5030.0000 ' 30500.0000
754.0000 320.0000
12600.0000  76200.0000
12600.0000 ' 76200.0000
25.1000 152.0000

Noncarcinogenic
SL
(Adult)
THQ=1
(ug/L)
479.0000
647.0000
150000.0000
205.0000
432000.0000
292.0000
275000.0000
708.0000
86300.0000
4320.0000
225.0000
10800.0000
10800.0000
21.6000

Screening
Level
(ug/L)



Site-specific

Recreator Equation Inputs for Surface Water

* Inputted values different from Recreator defaults are highlighted.

Recreator
Surface Water
Default Form-input
Variable Value Value
BW,., (body weight) kg 15 15
BW,. (body weight) kg 15 15
BWs_46 (body weight) kg 80 _
BW 630 (body weight) kg 80 80
BW, (body weight - adult) kg 80 _
BWi,c.a (body weight - adult) kg 80 _
DFW ¢c.aq (@ge-adjusted dermal factor) cm*®-event/kg 0 _
DFWMec.oq; (Mutagenic age-adjusted dermal factor) cm*-event/kg 0 _
ED, (exposure duration - recreator) years 26 26
ED,., (exposure duration) years 2 2
ED,_ (exposure duration) years 4 4
EDg.16 (exposure duration) years 10 10
ED16.30 (exposure duration) years 10 10
ED.¢c.a (exposure duration - adult) years 20 20
EF ec.w (EXpoOsure frequency) days/year 0 _
EF,., (exposure frequency) days/year 0 _
EF,_ (exposure frequency) days/year 0 _
EFs.16 (exposure frequency) days/year 0 _
EF16.30 (exposure frequency) days/year 0 _
EF ec.a (adult exposure frequency) days/year 0 _
ETy., (exposure time) hours/event 0 _
ET,.s (exposure time) hours/event 0 _
ETs.16 (exposure time) hours/event 0 _
ET16.30 (exposure time) hours/event 0 _
ET ec.a (@dult exposure time) hours/event 0 _
EV,., (events) events/day 0 _
EV,¢ (events) events/day 0 _
EVe.16 (events) events/day 0 _
EV,e.30 (events) events/day 0 _
EV ec.a (@dult) events/day 0 _
THQ (target hazard quotient) unitless 0.1 _
IFW ¢c.aq; (age-adjusted water intake rate) L/kg 0 _
IFWMec.oqj (Mutagenic age-adjusted water intake rate) L/kg 0 _
IRW,_, (water intake rate) L/hour 0.12 o1
IRW,_¢ (water intake rate) L/hour 0.12 _
IRWg_4 (Water intake rate) L/hour 0.071 _
IRW 639 (Water intake rate) L/hour 0.071 _
IRW, (water intake rate - adult) L/day 0.071 _
IRW c.o (Water intake rate - adult) L/hr 0.071 _
LT (lifetime - recreator) years 70 70
SAq., (skin surface area) cm”® 6365 _
SA,s (skin surface area) cm*® 6365 _
SAg.16 (skin surface area) cm”® 19652 _
SAj6.30 (skin surface area) cm” 19652 _
SA (skin surface area - adult) cm” 19652 _
SAec.a (skin surface area - adult) cm” 19652 _
Apparent thickness of stratum corneum (cm) 0.001 0.001
TR (target risk) unitless 0.000001 _

Output generated 15AUG2019:13:22:00




Site-specific

Recreator Regional Screening Levels (RSL) for Surface Water

Key: | = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; D = DWSHA; W = TEF applied; E = RPF applied; G = see user's guide; U = user provided; ca = cancer; nc = noncancer;

Chemical
Antimony (metallic)
Arsenic, Inorganic
Barium
Beryllium and compounds
Boron And Borates Only
Cadmium (Water)

CAs

Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9

Chromium(lll), Insoluble Salt 16065-83-1

Cobalt

Fluoride

Lithium

Mercuric Chloride
Molybdenum

Selenium

Thallium (Soluble Salts)

7440-48-4
16984-48-8
7439-93-2
7487-94-7
7439-98-7
7782-49-2
7440-28-0
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Mutagen?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

Volatile?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical
Type
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics
Inorganics

SFo(mglkg-day) sF,
! Ref

RfD
(mglkg-day)
0.0004
0.0003
0.2000
0.0020
0.2000
0.0005
1.5000
0.0003
0.0400
0.0020
0.0003
0.0050
0.0050
0.0000

RfD
Ref

x|—|=-|-lvlov—|-|- - |- |- |-

RfC
(mg/m?)

0.0000
0.0005
0.0000
0.0200
0.0000

0.0000
0.0130

0.0003

0.0200

RfC
Ref

>I—-T 0O

oo

RAGSe
GIABS
(unitless)
0.1500
1.0000
0.0700
0.0070
1.0000
0.0500
0.0130
1.0000
1.0000
1.0000
0.0700
1.0000
1.0000
1.0000

Ko
(cm/hr)
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0004
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010

Mw
121.7600
74.9220
137.3300
9.0100
13.8400
112.4000
52.0000
58.9300
38.0000
6.9400
271.5000
95.9400
78.9600
204.3800

FA
(unitless)
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

In
EPD?

DAcvent(ca)

0.0002

DAoventine chila)

0.0041
0.0206
0.9623
0.0010
13.7476
0.0017
1.3404
0.0206
2.7495
0.1375
0.0014
0.3437
0.3437
0.0007

DAsventine adut

0.0063
0.0314
1.4652
0.0015
20.9319
0.0026
2.0409
0.0314
4.1864
0.2093
0.0022
0.5233
0.5233
0.0010

Ingestion
SL
TR=1E-05
(ug/L)

40.7000

= where: nc SL < 100X ca SL; ** = where nc SL < 10X ca SL; SSL values are based on DAF=1; max = ceiling limit

Dermal
SL
TR=1E-05
(ug/L)

838.0000

Carcinogenic
SL
TR=1E-05
(ug/L)

38.9000

Ingestion
SL
(Child)
THQ=1
(ug/L)
243.0000
183.0000
122000.0000
1220.0000
122000.0000
304.0000
913000.0000
183.0000
24300.0000
1220.0000
183.0000
3040.0000
3040.0000
6.0800

Dermal
SL
(Child)
THQ=1
(ug/L)
2060.0000
10300.0000
481000.0000
481.0000
6870000.0000
859.0000
670000.0000
25800.0000
1370000.0000
68700.0000
722.0000
172000.0000
172000.0000
344.0000

SL
(Child)
THQ=1

(ug/L)
218.0000
179.0000

97100.0000
345.0000
120000.0000
225.0000
386000.0000
181.0000
23900.0000
1200.0000
146.0000
2990.0000
2990.0000
5.9800

sL
(Adult)
THQ=1
(ug/L)
5030.0000
3770.0000
2510000.0000
25100.0000
2510000.0000
6290.0000
18900000.0000
3770.0000
503000.0000
25100.0000
3770.0000
62900.0000
62900.0000
126.0000

sat = Csat

Dermal
SL
(Adult)
THQ=1
(ug/L)
3140.0000
15700.0000
733000.0000
733.0000
10500000.0000
1310.0000
1020000.0000
39200.0000
2090000.0000
105000.0000
1100.0000
262000.0000
262000.0000
523.0000

Noncarcinogenic
SL
(Adult)
THQ=1
(ug/L)
1930.0000
3040.0000
567000.0000
712.0000
2030000.0000
1080.0000
968000.0000
3440.0000
405000.0000
20300.0000
851.0000
50700.0000
50700.0000
101.0000

Screening
Level
(ug/L)
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HALEY & ALDRICH, INC.
6500 Rockside Road

ALBRICH
Cleveland, OH 44131

216.739.0555

MEMORANDUM

12 March 2020
File No. 129342-020

TO: Associated Electric Cooperative, Inc
Jenny Jones — Senior Environmental Analyst
Russ Weatherly — Supervisor, Land and Water Resources

FROM: Haley & Aldrich, Inc.
Steven F. Putrich, P.E., Senior Associate — Engineering Principal

SUBJECT: Semi-Annual Remedy Selection Progress Report Pursuant to 40 CFR § 257.96(a)
New Madrid Power Plant — Pond 003
New Madrid, Missouri

Associated Electric Cooperative, Inc. (AECI) has implemented the United States Environmental
Protection Agency Federal Coal Combustion Residuals (CCR) Rule (Code of Federal Regulations Title 40
[40 CFR] §§ 257 and 261) effective 19 October 2015, along with subsequent revisions for the active CCR
surface impoundment referred to as Pond 003 at the New Madrid Power Plant (NMPP) located in New
Madrid, Missouri. Section 257.97(a) of the CCR Rule requires the owner or operator of a CCR
management unit that has completed a Corrective Measures Assessment (CMA) for groundwater to
prepare a semi-annual report describing the progress in selecting and designing the remedy. This
report constitutes the first semi-annual remedy selection progress report and is comprised of activities
during the period of September 2019 through March 2020.

The CMA was initiated for Pond 003 on 15 May 2019 in response to a statistically significant level (SSL)
of an Appendix IV constituent (molybdenum) exceeding Groundwater Protection Standards (GWPS).
Pursuant to 40 CFR § 257.96(a), a demonstration of need for a 60-day extension for the assessment of
corrective measures was completed on 12 July 2019. The CMA Report was completed and placed in
the facility operating record on 13 September 2019, and subsequently amended on 11 October 2019,
and posted to AECI’s CCR public website. Based on the results of the CMA, AECI must, as soon as
feasible in accordance with the CCR Rule, select a remedy that meets the standards listed in 40 CFR

§ 257.97(b). A summary of the progress in selecting a remedy in compliance with the CCR Rule is
provided below.



Associated Electric Cooperative, Inc
12 March 2020

Page 2

SUMMARY OF ACTIONS COMPLETED

The following actions have been completed during this initial reporting period (September 2019 through
March 2020):

The determination of the nature and extent of the Appendix IV molybdenum in exceedance of
the CCR Unit’s GWPS was initiated pursuant to § 257.95(g). Fifteen additional groundwater
monitoring wells were installed to assist with collecting additional groundwater data to define
the nature and extent. Groundwater samples were collected from the nature and extent
monitoring wells in September, October, and November 2019. Groundwater characterization of
the nature and extent groundwater monitoring wells is ongoing.

A public meeting was held on 14 November 2019 in Marston, Missouri to discuss the results of
the CMA in accordance with § 257.96(e).

Engineering, design, permitting, and construction have continued in an effort to convert to dry
light ash and dry boiler slag handling that will reduce CCR and non-CCR flows into Pond 003 thus
reducing the source material discharged into the unit.

PLANNED ACTIVITIES

Anticipated activities for the upcoming semi-annual corrective measures selection progress period
(April 2020 through October 2020) include the following (subject to change):

Continue engineering, design, permitting, and construction of CCR and non-CCR flow reductions
to Pond 003;

Evaluate the groundwater analytical data collected during the semi-annual sampling event that
will include the nature and extent monitoring wells;

Assess the outcomes of the public meeting (held on 14 November 2019 in Marston, Missouri;

Continue to perform an engineering review of the five potential CMA alternatives in pursuit of
the corrective measures remedy selection. For these reviews, emphases will be placed on
understanding and reacting to impacts of newly gathered analytical results, identifying and
researching applicability of emerging technologies and their impacts on the selection of remedy
process; and

Provide a semi-annual progress report that summarizes AECI’s progress and status regarding a
selection of remedy.

If you have any questions or comments regarding this first semi-annual remedy selection progress
report, please contact Steve Putrich at 216.706.1322 or by email at sputrich@haleyaldrich.com.

"AtbkicH



HALEY & ALDRICH, INC.
6500 Rockside Road

ALBRICH
Cleveland, OH 44131

216.739.0555

MEMORANDUM

8 September 2020
File No. 129342-032

TO: Associated Electric Cooperative, Inc
Jenny Jones — Senior Environmental Analyst

FROM: Haley & Aldrich, Inc.
Steven F. Putrich, P.E., Senior Associate — Engineering Principal

SUBJECT: Semi-Annual Remedy Selection Progress Report Pursuant to 40 CFR § 257.96(a)
Fall 2020
New Madrid Power Plant — Pond 003
New Madrid, Missouri

Associated Electric Cooperative, Inc. (AECI) has implemented the United States Environmental
Protection Agency Federal Coal Combustion Residuals (CCR) Rule (Code of Federal Regulations Title 40
[40 CFR] §§ 257 and 261) effective 19 October 2015, along with subsequent revisions for the active CCR
surface impoundment referred to as Pond 003 at the New Madrid Power Plant (NMPP) located in New
Madrid, Missouri. Section 257.97(a) of the CCR Rule requires the owner or operator of a CCR
management unit that has completed a Corrective Measures Assessment (CMA) for groundwater to
prepare a semi-annual report describing the progress in selecting and designing the remedy. This
report provides the Fall 2020 semi-annual remedy selection progress report and is comprised of
activities during the period of April 2020 through September 2020.

The CMA was initiated for Pond 003 on 15 May 2019 in response to a statistically significant level (SSL)
of an Appendix IV constituent (molybdenum) exceeding Groundwater Protection Standards (GWPS).
Pursuant to 40 CFR § 257.96(a), a demonstration of need for a 60-day extension for the assessment of
corrective measures was completed on 12 July 2019. The CMA Report was completed and placed in
the facility operating record on 13 September 2019, and subsequently amended on 11 October 2019,
and posted to AECI’s CCR public website. Based on the results of the CMA, AECI must, as soon as
feasible in accordance with the CCR Rule, select a remedy that meets the standards listed in 40 CFR

§ 257.97(b). A summary of the progress between April 2020 and September 2020 in selecting a
remedy in compliance with the CCR Rule is provided below.



Associated Electric Cooperative, Inc
8 September 2020

Page 2

SUMMARY OF ACTIONS COMPLETED

The following actions have been completed during this reporting period (April 2020 through September

2020):

Continued Assessment Monitoring: Evaluated the results of the February (semi-annual sample)
and May 2020 (annual) sampling events of compliance wells. The February 2020 groundwater
monitoring compliance wells were evaluated for statistically significant exceedances and
compared to GWPS. No new constituent parameters or compliance wells were determined to
exceed GWPS, therefore no additional information was needed to be included in the remedy
selection process.

Efforts to continue evaluation of the nature and extent (N&E) of the Appendix IV molybdenum
in exceedance of the CCR Unit’'s GWPS continued pursuant to § 257.95(g). Groundwater
samples were collected from the fifteen N&E monitoring wells in August 2020. The analytical
results will be used to supplement and enhance the evaluation of the extent of groundwater
impacts, assessment of corrective measures, and selection of remedy. Groundwater
characterization of the N&E groundwater monitoring wells is ongoing;

Refinement of the site conceptual model and associated groundwater modeling with
geochemical analyses continued based on N&E results from February 2020 and ongoing
compliance monitoring to further refine the extents of the plume;

Engineering, design, permitting, and construction have continued in an effort to convert to dry
light ash and dry boiler slag handling that will reduce CCR and non-CCR flows into Pond 003 thus
reducing the source material discharged into the unit.

PLANNED ACTIVITIES

Anticipated activities for the upcoming semi-annual corrective measures selection progress period
(October 2020 through March 2021) include the following (subject to change):

Continue engineering, design, permitting, and construction of CCR and non-CCR flow reductions
to Pond 003;

Continue efforts to evaluate N&E by evaluating the groundwater analytical data collected during
the semi-annual assessment monitoring sampling event that will include the nature and extent
monitoring wells from August 2020;

As appropriate, refine the conceptual site model and associated groundwater modeling;

Continue to perform an engineering review of the potential CMA alternatives in pursuit of the
corrective measures remedy selection. For these reviews, emphases will be placed on
understanding and reacting to impacts of newly gathered analytical results, identifying, and
researching applicability of emerging technologies and their impacts on the CMA and selection
of remedy process;

"AtbkicH
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* Progress towards selecting a remedy that meets the standards of § 257.97(b) including the
development of a final report which also contains a schedule for implementing and completing
remedial activities as required by that § 257.97(d); and

* Provide a semi-annual progress report that summarizes AECI’s progress and status regarding a
selection of remedy.

"AtbkicH
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HALEY & ALDRICH, INC.
6500 Rockside Road

ALBRICH
Cleveland, OH 44131
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16 October 2016
File No. 40616-300

Associated Electric Cooperative, Inc.
New Madrid Power Plant

P.O. Box 156

New Madrid, MO 63689

Attention: Ms. Jenny Burns
Environmental Analyst

Subject: Initial Periodic Structural Stability Assessment
Pond 003
New Madrid Power Plant
New Madrid, MO

Ms. Burns:

Enclosed please find our report on the Initial Periodic Structural Stability Assessment (Assessment) for
the Associated Electric Cooperative, Inc. (AECI) coal combustion residuals (CCR) surface impoundment
referred to as Pond 003 located at the New Madrid Power Plant (NMPP) in New Madrid, Missouri.

This work was performed by Haley & Aldrich, Inc. (Haley & Aldrich) on behalf of AECI in accordance with
the US Environmental Protection Agency’s (EPA’s) Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities, 40 CFR Part 257, specifically §257.73(d).

The scope of our work consisted of the following: 1) obtain and review readily available reports,
investigations, plans and data pertaining to the Pond 003 surface impoundment; 2) visit the site to
observe Pond 003; 3) evaluate whether the design, construction, operation, and maintenance of Pond
003 are consistent with recognized and generally accepted good engineering practices; and 4) prepare
and submit this report presenting the results of our assessment including recommendations.



Associated Electric Cooperative, Inc. — New Madrid Power Plant
Initial Structural Stability Assessment — Pond 003

16 October 2016

Page 2

Thank you for inviting us to complete this assessment and please feel free to contact us if you wish to
discuss the contents of the report.

Sincerely yours,
HALEY & ALDRICH, INC.

Steven F. Putrich, P.E.
Project Principal

Enclosures

Cc: Denis Bell-Haley & Aldrich
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Executive Summary

This report summarizes the results of our Initial Periodic Structural Stability Assessment for the
Associated Electric Cooperative, Inc. (AECI) owned and operated Pond 003, including our site inspection
of the unit. Pond 003 is designated as an existing coal combustion residuals (CCRs) surface
impoundment, located at the New Madrid Power Plant in New Madrid, Missouri.

Our assessment was conducted in accordance with the US Environmental Protection Agency’s (EPA’s)
Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric
Utilities, 40 CFR Parts 257 and 261 (CCR Rule).

The dike consists of an earthen embankment with a crest length of approximately 9,300 feet around the
entire impoundment. However, part of the impoundment is incised on the northern side and includes
the Mississippi River Levee to the west of the impoundment. Therefore, the constructed dike is
considered to be the approximately 5,000 ft of the east side of the unit and portions of the north and
south sides. The dike embankment is approximately 10 to 20 feet in height and according to records
and survey information; the embankment is constructed of locally available silty clay. The impoundment
has a surface area of approximately 110 acres

Pond 003 was constructed for the purpose of storing and managing CCR and plant process water.
Dam Inspection Assessment and Recommendations

Based on conditions observed during our visual inspection of Pond 003, discussions with site personnel,
a review of available documents and subsequent site visits, the following deficiencies were noted:

Vegetation exceeding 6 in. in height on the upstream slope.

Vegetation exceeding 6 in. in height on the downstream slope.

Vegetation exceeding 6 in. in height within the riprap on the upstream slope.
Two (2) dead trees within 50 feet of toe of downstream slope of the dike.

e Mature trees in the downstream area of the dam.

Haley & Aldrich recommends the following actions:

e Cut/mow the embankments and routinely mow the embankment slopes (upstream and
downstream) and downstream areas to maintain vegetation at a height of 6 in. or less.

e (Cut the two (2) dead trees downstream of Pond 003.

e Monitor the mature trees downstream of Pond 003 for signs of decay and impact to the dike
during the weekly and monthly inspections.

e Conduct a video inspection of outlet pipe from the drop inlet structures when flow is reduced to
expose the downstream end of the pipe.

Structural Stability Assessment

In accordance with 40 CFR §257.73(d), the owner or operator of a CCR surface impoundment must
conduct initial and periodic structural stability assessments to determine whether the design,



construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices.

Haley & Aldrich reviewed the information provided to us and inspected Pond 003 as described above.
Based on our review of available information and observations during our inspection, we have
concluded the following in accordance with 40 CFR §257.73(d):

1.

§257.73(d)(1)(i) — Stable Foundations and Abutments:

Based on our review of available or developed subsurface information, as-built records, survey data,
and observations during our inspection, the impoundment was judged to have stable foundations
and abutments.

§257.73(d)(1)(ii) — Adequate Slope Protection:

Based on observations during our site visits, on the upstream slope, the top half of the slope was
covered by grassy vegetation, some of which was overgrown. The bottom half of the slope,
including below the water line, consisted of riprap. The downstream slope of the eastern and
southern portion of the dike was graded to an approximate slope of 3H:1V, or flatter towards the
north. Slope was covered in healthy grass cover about 8 to 12 in. in height and appeared to be
regularly mowed. The southern portion of the impoundment shares a dike with an adjacent
impoundment and is protected as well.

§257.73(d)(1)(iii) — Dikes Mechanically Compacted:

Although records on the construction of the Pond 003 are not available, the test borings and
laboratory testing performed by Haley & Aldrich and others, the results indicate that the berm fill
was mechanically compacted during construction.

§257.73(d)(1)(iv) — Height of Vegetation:

At the time of our impoundment inspection, portions of the north, east and south downstream
slopes had vegetation taller than 6 inches in height, but this higher vegetation was sporadic and not
excessively high. On the upstream slopes, some vegetation was higher as well, some as high as 36
inches.

§257.73(d)(1)(v)(A) — Spillway Cover:

Pond 003 discharges through a concrete box intake structure located at the southeastern end of the
impoundment. Being a concrete structure, the structure is non-erodible and appears to be in good
condition. There is no emergency spillway.

§257.73(d)(1)(v)(B) — Spillway Capacity:

The spillway capacity for the impoundment will be modeled and calculated in accordance with
§257.82 Hydrologic and Hydraulic Capacity Requirements for CCR surface impoundments. AECI will



complete that capacity requirement under separate cover, consistent with the CCR Rule Preamble
reference to the same.

§257.73(d)(1)(vi) — Hydraulic Structures Underlying or Passing Through Embankment:

Only limited portions of the intake and outlet structure was visible during our inspection. Regarding
the 24-in. clay pipe, the pipe is buried below the dike and the downstream portion is submerged by
the discharge channel. There were no signs of settlement or slope displacement above the pipe.

§257.73(d)(1)(vii) — Inundation of Downstream Slopes:

The impoundment is located adjacent to the Mississippi River and has the potential to be inundated
under higher than normal river elevations. Typically, the river has a gradual rise and fall over days
and weeks, as opposed to a significant rapid drawdown on a much shorter timescale. To account for
the unlikely event the Mississippi River experiences a significant low pool or sudden drawdown
occurrence, a representative rapid drawdown review was considered to simulate the potential
impact on the slopes. The results indicate that the impoundment will maintain adequate slope
stability under this condition.

§257.73(d)(2) — Deficiencies and Recommendations:

The Structural Stability Assessment did not identify any structural stability deficiencies for Pond 003.



PREFACE

The assessment of the general condition of Pond 003 is based upon available data and visual
inspections. Detailed investigation and analyses involving topographic mapping, subsurface
investigations, testing and detailed computational evaluations are beyond the scope of this report.

In reviewing this report, it should be realized that the described condition of Pond 003 is based on
observations of field conditions at the time of inspection and other site visits, along with other data
available. Itis important to note that the condition of the structure depends on numerous and
constantly changing internal and external conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the structure will continue to represent the condition
of the structure at some point in the future.

CERTIFICATION
| certify that the Periodic Structural Stability Assessment for AECI’s Pond 003 at the New Madrid Power

Plant was conducted in accordance with the requirements of §257.73(d) of the USEPA’s CCR Rule.

Signed:

Certifying Engineer

Print Name: Steven F. Putrich
Missouri License No.: 2014035813
Title: Project Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:
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1. Description of Project

1.1 GENERAL
1.1.1 Authority

Haley & Aldrich, Inc. (Haley & Aldrich) has been contracted by Associated Electric Cooperative, Inc.
(AECI) to perform the Initial Periodic Structural Stability Assessment (Assessment) for the AECI Pond 003
coal combustion residuals (CCR) surface impoundment located at New Madrid Power Plant (NMPP) in
New Madrid, Missouri. This work was completed in accordance with the US Environmental Protection
Agency’s (EPA’s) Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals from Electric Utilities, 40 CFR Part 257, specifically §257.73(d).

This report summarizes the results of our Initial Periodic Structural Stability Assessment for the Pond
003 and its dikes, including our 5 September 2015 visual inspection of the unit and additional site visits.
Results of our inspection were also included in our Initial Annual CCR Surface Impoundment PE
Inspection Report dated 15 January 2016.

1.1.2 Purpose of Work

The purpose of this assessment was to document whether the design, construction, operation, and
maintenance of Pond 003 are consistent with recognized and generally accepted good engineering
practices. The visual inspection is intended to identify signs of distress or malfunction of the existing
CCR surface impoundment, should they exist. This report summarizes those findings and notes
conditions observed that are disrupting or have the potential to disrupt the operation and safety of the
surface impoundment.

The investigation is divided into four parts: 1) obtain and review readily available reports, investigations,
plans and data pertaining to the Pond 003 surface impoundment; 2) perform a visual inspection of the
surface impoundment dike; 3) evaluate whether the design, construction, operation, and maintenance
of the impoundment and dike are consistent with generally accepted good engineering practices; and 4)
prepare and submit this report presenting the results of our evaluation, including recommendations and
remedial actions.

1.1.3 Definitions

To provide the reader a better understanding of the report, definitions of commonly used terms
associated with dams/dikes are provided in Appendix C. Many of these terms may be included in this
report. The terms are presented under common categories associated with surface impoundments
which include: 1) orientation; 2) dam/dike components; 3) hazard potential classification; and

4) miscellaneous.



1.2 DESCRIPTION OF PROJECT
1.2.1 Location

Pond 003, also historically referred to as Slag Pond 1, Ash Pond 1, and the Unlined Ash Pond, is located
at the New Madrid Power Plant (NMPP) in New Madrid, Missouri. The site is located about 3 miles east
of Marston, Missouri. The Site is accessible from the west via State Highway EE (off US route 55) and
from the north and south from Levee Road. Pond 003 is located adjacent to the power plant, which is
located at North latitude 36" 30.4' and West longitude 89 33.5', as shown on the attached Project Locus
in Figure 1. The impoundments can be accessed by vehicles from earthen access roads from the NMPP.
Access to the site and dikes is restricted by full time security and barriers/fences at the plant.

1.2.2 Owner/Operator

Pond 003 is owned and maintained by Associated Electric Cooperative, Inc.

Dam Owner/Caretaker

Name AECI
New Madrid Power Plant

Mailing Address P.O. Box 156
Town, State, Zip New Madrid, MO 63869

Contact Roger Neumeyer
Title Plant Manager
Email Address rneumeyer@aeci.org

Emergency Phone | 911

1.2.3 Purpose of Pond 003

The NMPP is a two-unit coal-fired power plant, with a maximum generating capacity of approximately
1200 Megawatts. Unit 1 was constructed in 1972 and Unit 2 was constructed in 1977. As part of plant
operations, two impoundments were constructed for the purpose of storing and managing CCR and
plant process water. The impoundments are known as Pond 003 and Pond 004 as related to their
NPDES Outfall discharge names.

Pond 003 was constructed in 1972 and Pond 004 was constructed in 1984. The dikes function to
impound fly ash and boiler slag for sedimentation and storage.

1.2.4 Description of the Dam and Appurtenances
Pond 003 is located southeast of the NMPP and south of Pond 004 with a Site Plan shown on Figure 2.

The dike consists of an earthen embankment with a crest length of approximately 9,300 feet around the
entire impoundment. However, part of the impoundment is incised on the northern side and includes
the Mississippi River Levee to the west of the impoundment. In addition, much of the impoundment
consists of settled/staged CCR which rises above the current water level, and at some locations the CCR
rises above the dam crest elevation. Therefore, the constructed dike is considered to be the



approximately 5,000 ft of the east side of the unit and portions of the north and south sides. The dike
embankment is approximately 10 to 20 feet in height and according to records and survey information;
the embankment is constructed of locally available silty clay.

The impoundment has a surface area of approximately 110 acres and the observed water level elevation
was at approximately 301 feet NAVD88. A gravel access road is present on the dam crest at about El.
308. The upstream and downstream slopes are vegetated and the upstream shoreline is protected with
riprap. Pond 003 embankments were designed with 3 horizontal on 1 vertical (3H:1V) upstream and
downstream slopes.

Process water and CCR are discharged into Pond 003 via two pipelines located at the northern end of
the impoundment. The discharged process water and CCR flow through a channel in the
stockpiled/settled ash. Discharges from the impoundment flow to a concrete drop inlet structure with
concrete stoplogs. A discharge pipe directs water through the dike and into a discharge channel which
flows to the Mississippi River.

Pond 003 storage volume at the top of the dam is estimated to be about 1,700 acre-ft and the dam has a
structural height of about 20 feet.

1.2.,5 Standard Operational Procedures

The impoundment is operated and maintained by NMPP personnel. Operation of the impoundment
includes using the stop logs at the drop inlet structures to regulate the water levels and
removal/recovery of settled CCR for reuse. Maintenance of the dike includes regular mowing of the
downstream upstream and downstream slopes and removing vegetation from the riprap on upstream
slopes. Weekly inspections are also completed.

The NMPP personnel monitor and inspect the dike according to a series of informal, unwritten and
written protocols. These protocols include:

e Observation of the impoundment embankments during normal operation;

e Inspecting the slope protection, including the vegetation and riprap;

e  Monitoring the water levels; and

e Historic semi-annual inspection of the impoundments by NMPP personnel (now completed
weekly).

1.2.6 Hazard Potential Classification

Hazard Potential Classification is being completed outside the scope of this report in accordance with
the applicable regulations. Results will be provided under separate cover.



1.3 PERTINENT ENGINEERING DATA

1.3.1 Drainage Area

Based on the original design documents and observations from the site visit, Pond 003 does not receive
drainage from the surrounding areas, only the immediate access roads on top of the dike and direct
precipitation. Water is directed to the impoundment from the NMPP operations (i.e. discharge of
process water).

1.3.2 Reservoir

Pond 003 has an estimated surface area of 110 acres and a storage volume of 1,700 acre-ft.

In general, the reservoir contains varying amounts of fly ash and boiler slag mixed with water. At some
locations the CCR has settled, or been staged, to levels above water levels and abuts the dike.

The impoundment is located outside (on the river side) of the Mississippi River levee system. The top of
embankment elevation of Pond 003 generally matches the elevation of the Mississippi River Levee.

1.3.3 Discharges from Pond 003

Process water discharged into Pond 003 flows from the north end of the impoundment through an open
channel within the footprint. CCR is separated from the water through settling and decanting and flows
to a concrete drop inlet structure at the southeastern end of the impoundment. Decant water is
directed to a discharge pipe extending through the dike and into an earth lined discharge channel which
flows to the Mississippi River.

1.3.4 Relevant Elevations

Elevations referenced in this report are in feet and are based on the North American Vertical Datum of
1988 (NAVDS88).

The low point on crest elevation is at approximate El. 307 and the normal pool is generally at EI. 299.

A. Top of Dam 309

B. Normal Pool 299

C. Spillway Crest 307

D. Upstream Water at Time of Inspection 301

E. Spillway Type Concrete Drop Inlet with VCP
F. Spillway Invert El. 282.8

1.3.5 Design and Construction Records

Pond 003 was constructed in 1972 to create a sedimentation and storage basin for fly ash and boiler
slag. The dam was designed by Burns & McDonnell in 1970-1971.



1.3.6 Operating Records

Written operational records have not been historically maintained for the impoundment prior to the
CCR Rule. AECI has been completing weekly inspections per the CCR Rule and maintains an operating
record for required information.



2. Inspection
2.1  VISUAL INSPECTION

On 1 September 2015, Haley & Aldrich completed a visual inspection of the Pond 003. The following
paragraphs describe the conditions of the dikes observed during the inspection. In addition, refer to the
photographs and checklist forms included in Appendices A and B, respectively for additional comments.

2.1.1 General Findings
2.1.1.1 Upstream Slope

CCR has been staged to an elevation above the dam crest to the west and north, and above the water
level for much of the upstream slope and the upstream slope was not observed at these locations. At
locations were the upstream slope was observed, the slope appeared uniform, at an approximate 3H:1V
slope, or flatter and protected from erosion and wave action. The top half of the slope was covered by
grassy vegetation, some of which was overgrown. The bottom half of the slope, including below the
water line, consisted of riprap. Isolated areas of the riprap contained vegetation less than about 3 ftin
height. Misalignments, depressions, ruts, bulging, erosion, burrows or other signs of distress were not
observed.

It should be noted that since the initial inspection, AECI relocated CCR that was staged to elevations
above the dike when adjacent to the dike to other locations within the impoundment.

2.1.1.2 Crest

The crest of the western portion of the dike consists of a paved access road. This area of the dike crest
also blends into the Mississippi River Levee crest. The crest of the eastern and southern portions of the
dike consists of a gravel access road. The crest alignment appeared generally level, with no depressions,
or irregularities observed. Minor rutting, less than 2 in. in depth, were observed on the gravel access
road portion of the crest. This minor rutting was likely from vehicle traffic. The crest elevation was at
approximately El. 310. Settlement or misalighment was not observed.

2.1.13 Downstream Slope

The downstream slope of the dike was generally graded to an estimated slope of about 3H:1V and
healthy grass vegetation covered much of the slope. The western portion of the dam was also part of
the Mississippi River Levee and was covered with grass about 6-10 in. in height. The grass appeared to
be regularly mowed.

The downstream slope of the eastern and southern portion of the dike was graded to an approximate
slope of 3H:1V, or flatter towards the north. Slope was covered in healthy grass cover about 8 to 12 in.
in height and appeared to be regularly mowed. The downstream slope at the western portion of the
south side was shared with the Lined Pond to the south, and that area of the Lined Pond was generally
filled to the crest elevation. Therefore, there was no downstream slope at this location to observe.

This area between Pond 003 and the Lined Pond was separated by an access road which is considered
the western portion of the southern dam crest. The downstream slope consists of the Lined Pond which
is lined with a Hyperflex®© liner.



Misalignments, depressions, ruts, bulging, erosion, burrows or other signs of distress were not observed.
2.1.1.4 Spillway and Emergency Spillway

Two (2) 12 in. metal pipes discharge ash and water into the Unlined Ash Pond. Decant water flows out
of Pond 003 through a concrete drop outlet at the southern end of the pond. The water level in the
impoundment is controlled by concrete stop logs. Water flows over the stoplogs and into a 24 in.
diameter discharge pipe to and unlined discharge channel that flows to the Mississippi River. The
concrete drop inlet spillway appeared to have minor, isolated, concrete chips and weathering. Minor,
surficial rusting was observed on the stoplog removal winch and frame. The discharge pipe was below
the water level during the time of the site visit and was not visible.

No other emergency spillway exists.
2.1.15 Downstream Area

Downstream of the eastern portion of the dike mature trees exist within about 25 ft of the downstream
toe of the dam. At the southern end of the eastern side, the trees exist within about 40 ft of the
downstream toe of the dike. Between the toe of the dike and the trees, 12 in. to 36 in. tall grass existed
during our inspection. During our site visit, we observed two (2) trees, approximately 30 in. diameter,
which were dead and closest to the dike. Wet or soft spots were not observed.

2.2 CARETAKER INTERVIEW

On the day of the inspection, Haley & Aldrich met with AECI personnel familiar with the operations,
maintenance and construction of Pond 003. Information provided by AECI personnel has been
incorporated into this report.

2.3 OPERATION AND MAINTENANCE PROCEDURES

The impoundment is operated and maintained by NMPP personnel. Operation of the impoundment
includes using the stop logs at the drop inlet structures to regulate the water levels and
removal/recovery of settled CCR for reuse. Maintenance of the dike includes regular mowing of the
downstream upstream and downstream slopes and removing vegetation from the riprap on upstream
slopes. Weekly inspections are also completed. A formal operations and maintenance plan does not
exist for the unit.

2.4 EMERGENCY ACTION PLAN
A written Emergency Action Plan (EAP) does not exist for unit; however, plant personnel are generally

familiar with dam operations and construction. Also, the site is staffed full time and heavy earthmoving
construction equipment is at the site. A communications plan is in place for the Plant.



2.5 OVERTOPPING POTENTIAL

Based on the inflow to the impoundment from only plant water and direct precipitation, the
overtopping potential of the dam is low based on management of water within the impoundment. AECI
installed a riprap cover over the upstream slope as well to provide protection of the slopes.



3. Impoundment Inspection Assessment and Recommendations
3.1  ASSESSMENT

We provide the following assessment of Pond 003. The following deficiencies were observed at Pond
003:

e Vegetation exceeding 6 in. in height on the upstream slope.

e Vegetation exceeding 6 in. in height on the downstream slope.

o Vegetation exceeding 6 in. in height within the riprap on the upstream slope.
e Two (2) dead trees within 50 feet of toe of downstream slope of the dike.

e Mature trees in the downstream area of the dam.

3.2 RECOMMENDATIONS

Maintenance of the dike is required and should include cutting/mowing of vegetation on the dike and
embankments for continued ability to adequately inspect the impoundment. Mowing of the vegetation
should be completed as needed to maintain healthy grass cover at less than 6 in. in height in the current
CCR Rule requirements. Additional evaluation of the outlet pipe is recommended as well to confirm
integrity.

3.3 REMEDIAL MEASURES
We recommend the following remedial measures be undertaken:

e Cut/mow the embankments and routinely mow the embankment slopes (upstream and
downstream) and downstream areas to maintain vegetation at a height of 6 in. or less.

e (Cut the two (2) dead trees downstream of Pond 003.

e  Monitor the mature trees downstream of Pond 003 for signs of decay and impact to the dike
during the weekly and monthly inspections.

e Conduct a video inspection of outlet pipe from the drop inlet structures when flow is reduced to
expose the downstream end of the pipe.



4,

Structural Stability Assessment

In accordance with 40 CFR §257.73(d), the owner or operator of a CCR surface impoundment must
conduct initial and periodic structural stability assessments to determine whether the design,
construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices.

Haley & Aldrich reviewed the information provided to us and inspected Pond 003 as described above.
Based on our review of available information and observations during our inspection, we have
concluded the following in accordance with 40 CFR §257.73(d):

10.

11.

12.

13.

14.

§257.73(d)(1)(i) — Stable Foundations and Abutments:

Based on our review of available or developed subsurface information, as-built records, survey data,
and observations during our inspection, the impoundment was judged to have stable foundations
and abutments.

§257.73(d)(1)(ii) — Adequate Slope Protection:

Based on observations during our site visits, on the upstream slope, the top half of the slope was
covered by grassy vegetation, some of which was overgrown. The bottom half of the slope,
including below the water line, consisted of riprap. The downstream slope of the eastern and
southern portion of the dike was graded to an approximate slope of 3H:1V, or flatter towards the
north. Slope was covered in healthy grass cover about 8 to 12 in. in height and appeared to be
regularly mowed. The southern portion of the impoundment shares a dike with an adjacent
impoundment and is protected as well.

§257.73(d)(1)(iii) — Dikes Mechanically Compacted:

Although records on the construction of the Pond 003 are not available, the test borings and
laboratory testing performed by Haley & Aldrich and others, the results indicate that the berm fill
was mechanically compacted during construction.

§257.73(d)(1)(iv) — Height of Vegetation:

At the time of our impoundment inspection, portions of the north, east and south downstream
slopes had vegetation taller than 6 inches in height, but this higher vegetation was sporadic and not
excessively high. On the upstream slopes, some vegetation was higher as well, some as high as 36
inches.

§257.73(d)(1)(v)(A) — Spillway Cover:

Pond 003 discharges through a concrete box intake structure located at the southeastern end of the
impoundment. Being a concrete structure, the structure is non-erodible and appears to be in good
condition. There is no emergency spillway.

10



15.

16.

17.

18.

§257.73(d)(1)(v)(B) — Spillway Capacity:

The spillway capacity for the impoundment will be modeled and calculated in accordance with
§257.82 Hydrologic and Hydraulic Capacity Requirements for CCR surface impoundments. AECI will
complete that capacity requirement under separate cover, consistent with the CCR Rule Preamble
reference to the same.

§257.73(d)(1)(vi) — Hydraulic Structures Underlying or Passing Through Embankment:

Only limited portions of the intake and outlet structure was visible during our inspection. Regarding
the 24-in. clay pipe, the pipe is buried below the dike and the downstream portion is submerged by
the discharge channel. There were no signs of settlement or slope displacement above the pipe.

§257.73(d)(1)(vii) — Inundation of Downstream Slopes:

The impoundment is located adjacent to the Mississippi River and has the potential to be inundated
under higher than normal river elevations. Typically, the river has a gradual rise and fall over days
and weeks, as opposed to a significant rapid drawdown on a much shorter timescale. To account for
the unlikely event the Mississippi River experiences a significant low pool or sudden drawdown
occurrence, a representative rapid drawdown review was considered to simulate the potential
impact on the slopes. The results indicate that the impoundment will maintain adequate slope
stability under this condition.

§257.73(d)(2) — Deficiencies and Recommendations:

The Structural Stability Assessment did not identify any structural stability deficiencies for Pond 003.

AECI is performing a Safety Factor Assessment in accordance EPA’s Hazardous and Solid Waste
Management System; Disposal of Coal Combustion Residuals from Electric Utilities, 40 CFR Parts 257
and 261. The results of the Safety Factor Assessment will be provided under separate cover.
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5. References
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Photographs



Photograph No. 1
Pond 003 - two inlet pipes

Photograph No. 2
Pond 003
Crest and access road on northern embankment

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri A-1 Date of Inspection: 1 September 2015




Photograph No. 3
Pond 003
Downstream slope on eastern embankment

Photograph No. 4
Pond 003
Dead trees at downstream toe of eastern embankment

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri A-2 Date of Inspection: 1 September 2015




Photograph No. 5
Pond 003

Upstream slope with riprap and vegetation on eastern embankment

Photograph No. 6
Pond 003

Upstream slope of south end of eastern embankment with riprap and vegetation

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri

A-3

Date of Inspection: 1 September 2015




Photograph No. 7
Pond 003
Vegetation at toe of downstream slope of south end of eastern embankment

Photograph No. 8
Pond 003
Downstream slope of southern embankment
Discharge channel at left

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri A-4 Date of Inspection: 1 September 2015




Photograph No. 9
Pond 003

Concrete drop inlet spillway with concrete stop logs

Photograph No. 10
Pond 003
Discharge Channel

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri

A-5

Date of Inspection: 1 September 2015




Photograph No. 11
Pond 003
Crest on southern embankment

Photograph No. 12
Pond 003
Paved Crest on southern embankment

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri A-6 Date of Inspection: 1 September 2015




Photograph No. 13
Pond 003
Upstream slope on western embankment
Note vegetation growing on Ash stockpiled above water level to the right.

Photograph No. 14
Pond 003
Downstream slope of Mississippi River Levee/Unlined Ash Pond Dam

Unlined Ash Pond Dam (003 Pond)
New Madrid, Missouri A-7 Date of Inspection: 1 September 2015
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DAM SAFETY INSPECTION CHECKLIST

NAME OF DAM:  Pond 003 STATE ID #: MO-0001171
REGISTERED: (YES/NO) No NID ID #: N/A
STATE SIZE CLASSIFICATION:  N/A STATE HAZARD CLASSIFICATION: TBD

CHANGE IN HAZARD CLASSIFICATION
REQUESTED?: (YES/NO)

DAM LOCATION INFORMATION

CITY/TOWN: New Madrid COUNTY/STATE: New Madrid/Missouri

DAM LOCATION: 41 St. Jude Park, Marston, MO ALTERNATE DAM NAME: N/A

(street address if known)

USGS QUAD.: New Madrid, MO-KY LAT.: 36°30.4'N LONG.: 89° 33.5' W

DRAINAGE BASIN: N/A RIVER: Mississippi River

IMPOUNDMENT NAME(S): Unlined Ash Pond (003 Pond)

GENERAL DAM INFORMATION

TYPE OF DAM: Earthen Incised and Bermed OVERALL LENGTH (FT): 9300
PURPOSE OF DAM: Sedimentation and Storage Basin NORMAL POOL STORAGE (ACRE-FT):
YEAR BUILT: 1972 MAXIMUM POOL STORAGE (ACRE-FT): 1707
STRUCTURAL HEIGHT (FT): 20 EL. NORMAL POOL (FT): 302.0
HYDRAULIC HEIGHT (FT): 8 EL. MAXIMUM POOL (FT): 307.0 (minimum crest elevation)
RESERVOIR SURFACE AREA (ACRES): 110 WINTER DRAWDOWN (FT
BELOW NORMAL POOL) 0.0
PUBLIC ROAD ON CREST: No

DRAWDOWN VOL. (AC-FT) 0.0

PUBLIC BRIDGE OVER SPILLWAY: No

Page 1



NAME OF DAM: Pond 003

STATE ID #: MO-0001171

INSPECTION DATE:  September 1, 2015

NID ID #: N/A

DATE OF INSPECTION:  September , 2015

INSPECTION SUMMARY

DATE OF PREVIOUS INSPECTION:

TEMPERATURE/WEATHER: Sunny, 88

ARMY CORPS PHASE I:  No

CONSULTANT: Haley & Aldrich, Inc.

(YES/NO)
PREVIOUS ALT. PHASE I: No

BENCHMARK/DATUM: NAVD88

(YES/NO)

October 6, 2010

If YES, date

If YES, date

OVERALL PHYSICAL
CONDITION OF DAM:

DATE OF LAST REHABILITATION:

SPILLWAY CAPACITY:

EL. POOL DURING INSP.: 302

EL. TAILWATER DURING INSP.:

N/A

302

Denis Bell

PERSONS PRESENT AT INSPECTION

TITLE/POSITION

REPRESENTING

Andy Lucas

Dennis Cox

Senior Engineer Haley & Aldrich, Inc
Staff Engineer Haley & Aldrich, Inc
AECI

Page 2



NAME OF DAM: Pond 003

INSPECTION DATE:  September 1, 2015

STATE ID #: MO-0001171

NID ID #: N/A

OWNER: ORGANIZATION Associated Electric Cooperative, |

CARETAKER: ORGANIZATION

Associated Electric Cooperative, Inc.

NAME/TITLE Mr. Dennis Cox NAME/TITLE Mr. Dennis Cox
STREET P.O. Box 156 STREET P.O. Box 156
TOWN, STATE, ZIP New Madrid, MO 63869 TOWN, STATE, ZIP New Madrid, MO 63869
PHONE PHONE
EMERGENCY PH. # EMERGENCY PH. #
FAX FAX
EMAIL EMAIL
OWNER TYPE Private
PRIMARY SPILLWAY TYPE Decant Structure
SPILLWAY LENGTH (FT) N/A SPILLWAY CAPACITY (CFS) N/A

AUXILIARY SPILLWAY TYPE N/A

NUMBER OF OUTLETS One

TYPE OF OUTLETS One Decant

DRAINAGE AREA (SQ M) 0.17

HAS DAM BEEN BREACHED OR
OVERTOPPED? (YES/NO):

FISH LADDER (LIST TYPE IF PRESENT)

AUX. SPILLWAY CAPACITY (CFS) N/A

OUTLET(S) CAPACITY (CFS)  Unknown

TOTAL DISCHARGE CAPACITY (CFS)  Unknown

SPILLWAY DESIGN FLOOD (PERIOD/CFS) Unkown

DOES CREST SUPPORT
PUBLIC ROAD? (YES/NO)

PUBLIC BRIDGE WITHIN 50'
OF DAM? (YES/NO):

No IF YES, PROVIDE DATE(S)
Unkown
No IF YES, ROAD NAME:
IF YES, ROAD/BRIDGE NAME:
No MHD BRIDGE NO. (IF APPLICABLE)
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NAME OF DAM: Pond 003 STATE ID #: MO-0001171
INSPECTION DATE:  September 1, 2015 N/A
EMBANKMENT (U/S SLOPE)
AREA z1 5| <
INSPECTED CONDITION OBSERVATIONS 2 E % g
< s o
1. SLIDE, SLOUGH, SCARP None observed X
2. SLOPE PROTECTION TYPE AND COND. [None observed X
3. SINKHOLE/ANIMAL BURROWS None observed X
u/S 4. EMB.-ABUTMENT CONTACT None observed X
SLOPE 5. EROSION None observed X
6. UNUSUAL MOVEMENT None observed X
7. VEGETATION (PRESENCE/CONDITION) [None observed X

ADDITIONAL COMMENTS: Ash has been stockpiled to an elevation equal to the embankment in the Northern portion of the Unlined Ash Pond.

Therefore, the upstream slope was covered by ash and not visible for inspection.

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM: Pond 003

STATE ID #: MO-0001171

INSPECTION DATE:  September 1, 2015

NID ID #: N/A

EMBANKMENT (CREST)

AREA
INSPECTED

CONDITION

OBSERVATIONS

NO
ACTION

MONITOR

REPAIR

1. SURFACE TYPE

Gravel access road, western crest was paved levee road

2. SURFACE CRACKING

None observed

3. SINKHOLES, ANIMAL BURROWS

None observed

CREST 4. VERTICAL ALIGNMENT (DEPRESSIONS)

None observed

5. HORIZONTAL ALIGNMENT

None observed

6. RUTS AND/OR PUDDLES

None observed

7. VEGETATION (PRESENCE/CONDITION)

Regularly mowed grass

8. ABUTMENT CONTACT

N/A

X XXX XXX X

ADDITIONAL COMMENTS:

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM: Pond 003 STATE ID #: MO-0001171
INSPECTION DATE: September 1, 2015 N/A
EMBANKMENT (D/S SLOPE)
AREA z| 5| =
INSPECTED CONDITION OBSERVATIONS g % % g
< s o
1. WET AREAS (NO FLOW) None observed X
2. SEEPAGE None observed X
3. SLIDE, SLOUGH, SCARP None observed X
D/S 4. EMB.-ABUTMENT CONTACT N/A X
SLOPE 5. SINKHOLE/ANIMAL BURROWS None observed X
6. EROSION None observed X
7. UNUSUAL MOVEMENT None observed X
8. VEGETATION (PRESENCE/CONDITION)JWoody vegetation near toe of embankment X
ADDITIONAL COMMENTS: Two dead trees within 50 ft. of embankment.
Dam Safety Inspection Checklist v.3.1 Page 6



NAME OF DAM: Pond 003

STATE ID #: MO-000171

INSPECTION DATE:  September 1, 2015

NID ID #: N/A

PRIMARY SPILLWAY

AREA 2l g |«
INSPECTED CONDITION OBSERVATIONS g % % §
< s o

SPILLWAY TYPE Decant structure X

WEIR TYPE Concrete stoplogs in decant structure X

SPILLWAY CONDITION Fair X

SPILLWAY JTRAINING WALLS None present X

SPILLWAY CONTROLS AND CONDITION  |None present X

UNUSUAL MOVEMENT None present X

APPROACH AREA Fair X

DISCHARGE AREA Fair X

DEBRIS None present X

WATER LEVEL AT TIME OF INSPECTION 302 X

ADDITIONAL COMMENTS:

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM: Pond 003

STATE ID #: MO-000171

INSPECTION DATE:  September 1, 2015 NID ID #: N/A
OUTLET WORKS
AREA 2l s ]«
INSPECTED CONDITION OBSERVATIONS g § % %
=
TYPE Outlet unable to be inspected. Downstream submerged in unlined creek. X
INTAKE STRUCTURE Decant structure with stoplogs X
TRASHRACK N/A X
OUTLET PRIMARY CLOSURE N/A X
WORKS SECONDARY CLOSURE N/A X
CONDUIT N/A X
OUTLET STRUCTURE/HEADWALL Fair X
EROSION ALONG TOE OF DAM None X
SEEPAGE/LEAKAGE None X
DEBRIS/BLOCKAGE None X
UNUSUAL MOVEMENT None X
X

DOWNSTREAM AREA

Regularly mowed. Woody vegetation along unlined creek

MISCELLANEOUS

ADDITIONAL COMMENTS:

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM: Pond 003

INSPECTION DATE: September 1, 2015

STATE ID #: MO-000171

NID ID #: N/A

DOWNSTREAM AREA

. INSTRUMENTATION

None Present

. VEGETATION

Grass less than 6"

. ACCESSIBILITY

Gravel access road along crest. Full time security and fence

AREA 2|l =1
INSPECTED CONDITION OBSERVATIONS 2 % % §
< s o

1. ABUTMENT LEAKAGE None Present X

2. FOUNDATION SEEPAGE None Present X

3. SLIDE, SLOUGH, SCARP None Present X

D/S 4, WEIRS None Present X

AREA 5. DRAINAGE SYSTEM None Present X

6 X

7 X

8 X

9. DOWNSTREAM HAZARD DESCRIPTION

10. DATE OF LAST EAP UPDATE

ADDITIONAL COMMENTS:

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM: Pond 003

STATEID #:

INSPECTION DATE:  September 1, 2015

NID ID #:

MO-0001171

N/A

INSTRUMENTATION

AREA zl & |
INSPECTED CONDITION OBSERVATIONS g % % é
< s o
. PIEZOMETERS P-1 through P-3
. OBSERVATION WELLS None present
. STAFF GAGE AND RECORDER None present
INSTR. WEIRS None present

. INCLINOMETERS

None present

. SURVEY MONUMENTS

None present

. DRAINS

None present

. FREQUENCY OF READINGS

No measurements are taken

FERNEREEREERNE N E

. LOCATION OF READINGS

N/A

XX XX XX XXX

ADDITIONAL COMMENTS:

Dam Safety Inspection Checklist v.3.1
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NAME OF DAM:  Pond 003

INSPECTION DATE: September 1, 2015

STATE ID #:

MO-000171

N/A

UNDERLYING HYDRAULIC STRUCTURES/PIPES

AREA z| 5| =
INSPECTED CONDITION OBSERVATIONS g % 'g g
< s o
TYPE Not observed X
INLET
UNDERLYING JCONDUIT
HYDRAULIC JOUTLET STRUCTURE/HEADWALL Fair X
STRUCTURES JEROSION ALONG STRUCTURE None present X
/PIPES SEEPAGE/LEAKAGE None present X
DEBRIS/BLOCKAGE None present X
UNUSUAL MOVEMENT
DOWNSTREAM AREA
MISCELLANEQOUS
ADDITIONAL COMMENTS:  Outlet pipe unable to be inspected. Downstream end of outlet was submerged in unlnied creek to Mississippi River.
Note: Use additional sheets for additional outlets.
Dam Safety Inspection Checklist v.3.1 Page 11
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COMMON DAM SAFETY DEFINITIONS
For a comprehensive list of dam engineering terminology and definitions, refer to the U.S. Army Corps of

Engineers, the Federal Energy Regulatory Commission, the Department of the Interior Bureau of
Reclamation, or the Federal Emergency Management Agency.

Orientation

Upstream — Shall mean the side of the dam that borders the impoundment.

Downstream — Shall mean the high side of the dam, the side opposite the upstream side.

Right — Shall mean the area to the right when looking in the downstream direction.

Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam — Shall mean any artificial barrier, including appurtenant works, which impounds or diverts water.

Embankment — Shall mean the fill material, usually earth or rock, placed with sloping sides, such that it
forms a permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Abutment — Shall mean that part of a valley side against which a dam is constructed. An artificial
abutment is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam
where there is no suitable natural abutment.

Appurtenant Works — Shall mean structures, either in dams or separate there from including but not be
limited to spillways; reservoirs and their rims; low level outlet works; and water conduits including
tunnels, pipelines, or penstocks, either through the dams or their abutments.

Spillway — Shall mean a structure over or through which water flows are discharged. If the flow is
controlled by gates or boards, it is a controlled spillway; if the fixed elevation of the spillway crest
controls the level of the impoundment, it is an uncontrolled spillway.

Size Classification

Large — structure with a height greater than 40 feet or a storage capacity greater than 1,000 acre-feet.

Intermediate — structure with a height between 15 and 40 feet or a storage capacity of 50 to 1,000 acre-
feet.

Small — structure with a height between 6 and 15 feet and a storage capacity of 15 to 50 acre-feet.

Non-Jurisdictional — structure less than 6 feet in height and having a storage capacity of less than 15
acre-feet.

C1



Hazard Classification
(In the event the impoundment should fail, the following would occur):

Less Than Low Hazard Potential - Failure or misoperation of the dam results in no probable loss of
human life or economic or environmental losses.

Low Hazard Potential - Dams assigned the low hazard potential classification are those where failure or
misoperation results in no probable loss of human life and low economic and/or environmental losses.
Losses are principally limited to the owner’s property.

Significant Hazard Potential - Dams assigned the significant hazard potential classification are those
dams where failure or misoperation results in no probable loss of human life but can cause economic
loss, environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

High Hazard Potential - Dams assigned the high hazard potential classification are those where failure or
misoperation will probably cause loss of human life.

General

EAP — Emergency Action Plan - Shall mean a predetermined plan of action to be taken to reduce the
potential for property damage and/or loss of life in an area affected by an impending dam break.

O&M Manual — Operations and Maintenance Manual; Document identifying routine maintenance and
operational procedures under normal and storm conditions.

Normal Pool — Shall mean the elevation of the impoundment during normal operating conditions.

Acre-foot — Shall mean a unit of volumetric measure that would cover one acre to a depth of one foot.
It is equal to 43,560 cubic feet. On million U.S. gallons = 3.068 acre feet

Height of Dam — Shall mean the vertical distance from the lowest portion of the natural ground,
including any stream channel, along the downstream toe of the dam to the crest of the dam.

Spillway Design Flood (SDF) — Shall mean the flood used in the design of a dam and its appurtenant
works particularly for sizing the spillway and outlet works, and for determining maximum temporary
storage and height of dam requirements.

Condition Rating

Unsafe - Major structural, operational, and maintenance deficiencies exist under normal operating
conditions.

Poor - Significant structural, operation and maintenance deficiencies are clearly recognized for normal
loading conditions.



Fair - Significant operational and maintenance deficiencies, no structural deficiencies. Potential
deficiencies exist under unusual loading conditions that may realistically occur. Can be used when
uncertainties exist as to critical parameters.

Satisfactory - Minor operational and maintenance deficiencies. Infrequent hydrologic events would
probably result in deficiencies.

Good - No existing or potential deficiencies recognized. Safe performance is expected under all loading
including SDF.
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File No. 40616-300

Associated Electric Cooperative, Inc.
2814 South Golden Avenue

P.O. Box 754

Springfield, Missouri 65801

Attention: Russ Weatherly
Supervisor, Land and Water Resources

Subject: Report on Safety Factor Assessment
Pond 003 and Pond 004
New Madrid Power Plant
New Madrid, Missouri

Mr. Weatherly:

We are pleased to submit herewith our report to Associated Electric Cooperative, Inc. (AECI) entitled,
“Report on Safety Factor Assessment, Pond 003* and Pond 0042, New Madrid Power Plant, New Madrid,
Missouri.” This report has been prepared in accordance with our agreed to scopes of work and your
subsequent authorizations, and includes background information regarding the project, the results of
our field investigation program, and the results of our safety factor assessment.

The purpose of this study was to evaluate the subsurface soil and water conditions at the coal
combustion residuals (CCR) surface impoundments site and evaluate the stability of the subject
impoundments in accordance with the Environmental Protection Agency (EPA) 40 CFR Parts 257 and
261, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from
Electric Utilities” (CCR Rule). A subsurface exploration program was conducted in September 2015 at
the project site to obtain subsurface information for engineering evaluations. The program consisted of
drilling a total of nine (9) test borings and advancing ten (10) cone penetrometer soundings. A review of
the subsurface information and laboratory test results revealed that the soils used to construct the
impoundment dikes are not susceptible to liquefaction. A series of one-dimensional ground response
analyses were performed to estimate the subsurface response to six (6) site-specific earthquake events
at the New Madrid site. The results were used to perform Newmark displacement analyses and select
the pseudostatic coefficient for use in the seismic stability analyses. The results of the stability analyses
indicate that the static safety factors are above the minimum required values for all analyzed sections at
each impoundment. Preliminary seismic stability analyses for the analyzed sections indicated acceptable
safety factors for all sections except the section on the west side of Pond 003 where CCR had been

1 Pond 003 is also referred to as the 003 Unlined Pond
2 Pond 004 is also referred to as the 004 Slag Dewatering Pond
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staged directly adjacent to the dike within the impoundment footprint. AECI has since regraded that
material along the west side of Pond 003 to a configuration that that has acceptable safety factors.

This report includes background information regarding the project, the results of our field investigation
program, and the detailed results of our safety factor assessment.

Background

The project site is located at the New Madrid Power Plant located at 41 St. Jude Industrial Park Highway,
New Madrid, Missouri as shown on Figure 1. The approximately 100-acre Pond 003 and 10-acre Pond
004 are located on the east side of the site, adjacent to the Mississippi River.

AECI is be required to meet the requirements of the Environmental Protection Agency (EPA) 40 CFR
Parts 257 and 261, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals from Electric Utilities” (CCR Rule) effective 19 October 2015. In particular for existing active
CCR surface impoundments, AECI must demonstrate that specified slope stability safety factors are met
in accordance with §257.73(e). This report satisfies that requirement.

Purpose and Scope

The purpose of this study was to investigate the subsurface soil and water conditions at the site and to
perform the initial safety factor assessment in accordance with Section §257.73(e)(1) of the CCR Rule. To
achieve the objective discussed above, the scope of work undertaken for this investigation included the
tasks listed below.

* Planning and executing a field investigation program to obtain subsurface information for dike
liqguefaction and slope stability analyses. A total of nine (9) test borings were drilled to depths
ranging from between approximately 25 and 100 ft below ground surface. Ten (10) cone
penetrometer soundings (CPTs) were performed to depths ranging from approximately 50 to
100 ft below ground surface.

* Conducting a geotechnical laboratory testing program on soil, CCR and boiler slag samples
recovered from subsurface explorations to aid in classification and for determination of

engineering properties required for engineering analyses.

* Performing a site-specific seismic analysis to estimate the subsurface response to an earthquake
event at the New Madrid site.

* Performing a Newmark displacement analysis to determine the amount of slope displacement
for a given value of yield acceleration.

e Performing slope stability (static and seismic) and liquefaction analyses.
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Field Investigation Program
SUBSURFACE EXPLORATION PROGRAM

A subsurface exploration program was conducted at the project site during the period 14 September
2015 to 22 September 2015 to obtain subsurface information for engineering evaluations. The program
consisted of drilling a total of nine (9) test borings and advancing ten (10) CPTs. The borings were drilled
by Bulldog Drilling, Inc. of Dupo, IL using an ATV-mounted CME 55 L6 drill rig. The CPT soundings were
advanced by ConeTec, Inc. of West Berlin, New Jersey using a track-mounted rig. A Haley & Aldrich
representative was present in the field to observe the subsurface explorations.

The locations of the subsurface explorations are shown on Figure 2. The as-drilled locations and
elevations of the explorations were determined in the field by Smith & Company Engineers by optical
survey. The locations and elevations of the explorations should be considered accurate only to the
degree implied by the method used. A summary of the subsurface explorations is presented in Table I°.

Test Borings

The test borings were drilled to depths ranging from approximately 25 ft to 100 ft below ground surface.
The borings were advanced using 4-1/4-in. inside diameter (i.d.) hollow stem augers. Split-spoon
samples were typically obtained continuously for the upper 15 ft at each test boring and at 5 ft intervals
thereafter. In some instances, continuous split spoon sampling extended to depths up to 30 ft until
natural soil was observed. The standard penetration resistance was determined at each sample level by
counting the number of blows required to drive a standard split-spoon sampler (1-3/8-in. inside
diameter, 2-in. outside diameter) a distance of either 18 in. or 24 in. into undisturbed soil and ash under
the impact of a 140-Ib hammer free-falling 30 in. The number of blows required to advance the sampler
was recorded for each 6-in. interval. The standard penetration resistance N-value is determined by
summing the number of blows required to advance the sampler the middle 12 in. of the 24-in. sampling
range or by summing the number of blows required to advance the sampler the last 12 in. of the 18-in.
sampling range.

Relatively undisturbed samples of ponded CCR were obtained from test borings HA-B4A and HA-B5A by
pushing a 3-in. diameter thin-walled steel tube (Shelby tube) into the CCR at a planned sampling depth.
A hydraulically operated stationary piston sampler attached to the drill rods was used to advance the
tubes. The tubes were removed from the ground and sealed.

Samples recovered from the borings were taken to Shannon and Wilson, Inc. in Saint Louis, Missouri for
laboratory testing. The boring logs are presented in Appendix A. The boring logs and related information
depict subsurface conditions only at the specific locations and at the particular time designated on the
logs. Subsurface conditions at other locations may differ from conditions occurring at the exploration
locations. Also the passage of time may result in a change in the subsurface conditions at these
exploration locations.

3 Note: a table that does not appear near its citation can be found in a separate table at the end of the report.

www.haleyaldrich.com



Associated Electric Cooperative, Inc.
17 October 2016
Page 4

Cone Penetrometer Soundings

The majority of the CPT soundings were performed immediately adjacent to SPT borings to facilitate
correlating the readings from the CPT sounding with the samples obtained from the split-spoon and
Shelby tube samplers. The CPT soundings were advanced to depths of approximately 50 ft and 100 ft
below ground surface. The CPT soundings were performed using a piezocone penetrometer that
provides measurements of pore water pressure at one or more locations on the penetrometer surface
in general conformance with ASTM D5778. CPT data, including pore pressure measurements, were
collected at 2-cm depth intervals.

The rod string and cone were advanced in natural ground at the standard rate of 2 cm/sec. At HA-CS,
the rod string was advanced through the existing stratum of fly ash/boiler slag at a rate of approximately
0.6 cm per second and through the underlying natural soil at the standard rate of 2 cm/sec. The slower
advancement rate in the fly ash/boiler slag was utilized because research has shown that the slower
penetration rate better simulates the drained condition and provides a better interpretation of the CCR
friction angle.

Seismic cone penetration testing was used to obtain in-situ measurements of shear wave velocity at HA-
C7 and HA-C8. Measurements were taken at 1-meter (3.3-ft) intervals, which correspond to the intervals
at which additional rods needed to be added to the rod string. Pore water dissipation testing was also
performed at select depths in all CPTs to estimate hydraulic conductivity/pore pressure dissipation
properties. The CPT sounding results are presented in Appendix B.

LABORATORY TESTING PROGRAM

A laboratory testing program was conducted on selected soil and CCR samples recovered from
subsurface explorations to aid in classification and for determination of engineering properties required
for design. The primary purpose of the testing program was to evaluate the index and strength
properties of the soil, CCR, and boiler slag materials. Testing included natural moisture contents,
Atterberg limits, grain size distributions, percent passing the No. 200 sieve, unconsolidated-undrained
(UU) triaxial strength, consolidation, and tube density. The tests were performed in general
conformance with applicable ASTM test procedures. Results of the laboratory testing program are
presented in Appendix C and are summarized in Table II.

Subsurface Soil and Water Conditions

GEOLOGY

The site is located within the New Madrid Seismic Zone. The new Madrid Seismic Zone lies at the north
end of the Mississippi Embayment, which is a deep, low-lying basin filled with Cretaceous to recent
sediments. The stratigraphy at our site is presented on Figure 3 and is based on the general profile
develop by Van Arsdale and TenBrink (2000). The project site is immediately underlain by imported
embankment fill and levee fill associated with embankment and levee construction as well as various
deposits of fly ash and boiler slag associated with coal burning operations.
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The existing fill is underlain by Quaternary Mississippi River alluvium, which is characterized by silty clay
and sand, Pleistocene Loess, which is characterized by silt and clayey silt, and Pliocene-Pleistocene
Upland Complex Gravel consisting of fine to very coarse sand and gravel. These sediments are believed
to be surficial deposits of fluvial or estuarine origin.

Underlying the Quaternary Deposits is the Jackson Formation, which is characterized by fluvial/deltaic
medium to very fine grained silty sand, interbedded with clayey silt. The Jackson Formation overlies the
Eocene Claiborne Group that consists of the Cockfield Formation over the Cook Mountain Formation
over The Memphis Sand. The Cockfield formation is characterized by fluvial/deltaic silt and clay
interbedded with medium to fine grained sand. The Cook Mountain Formation consists of silt and clay
containing variable amounts of lignite and sand. The Memphis Sand is predominately described as
consisting of fluvial/deltaic fine to very coarse grained quartzose sand containing rock fragments, pyrite
and lignite.

Below the Eocene Claiborne Group is Paleocene consisting of the Wilcox Group and Midway Group. The
Wilcox Group is comprised of the Flour Island Formation overlying the Fort Pillow Sand. The Flour Island
formation is characterized by silty clay and clayey silt with lenses of fine grained sand. The Fort Pillow
Sand is described as consisting of fine to very coarse grained quartzose sand. The Midway Group is
comprised of Old Breastworks Formation, Porters Creek Clay and The Clayton Formation. Old
Breastworks Formation is described as sandy, micaceous silty clay. The Porters Creek Clay is described as
a micaceous clay. The Clayton Formation consists of glauconitic, fossiliferous clay.

Underlying the Wilcox and Midway groups is Upper Cretaceous soil consisting of McNairy Sand,
Demopolis Formation and Coffee Formation. McNairy Sand is characterized by fine to coarse grained
sand interbedded with silty clay. The Demopolis Formation is composed of calcareous clays, marls and
some chalky materials. The Coffee Formation is made up of stratified and cross-bedded clays and fine
grained sand.

Below the Upper Cretaceous lies the Paleozoic strata. The Paleozoic strata is described as fine to coarse
crystalline dolomite. At the AECI site, the depth to the Paleozoic strata is approximately 1,900 ft below
ground surface.

The geologic descriptions discussed herein are credited to various references entitled “General Geology
of the Mississippi Embayment” (Cushing, Boswell, Hosman 1964), “Deep Shear Wave Velocity Profiles of
Mississippi Embayment Sediments Determined From Surface Wave Measurements” (Rosenblad, 2007)
and “Late Cretaceous and Cenozoic Geology of the New Madrid Seismic Zone” (Van Arsdale and
TenBrink, 2000).

SUBSURFACE CONDITIONS

Descriptions of the soil conditions encountered during the subsurface exploration program conducted at
the site are provided below in order of increasing depth below ground surface. Actual soil conditions
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between boring locations may differ from these typical descriptions. Refer to the test boring logs for
specific descriptions of soil samples obtained from the borings.

The subsurface conditions identified by the CPT soundings do not represent material classifications
based on grain-size distributions, index tests, or visual observation. Rather, the CPT soundings provide
an indicator of relative behavior type based on the mechanical characteristics measured during the
soundings. For this reason, the descriptions of subsurface conditions discussed below are based on our
visual-manual classification of samples obtained from test borings and the results of laboratory testing.

* ROADWAY FILL - Below the ground surface there is a stratum of fill material primarily described
as SAND and GRAVEL. This stratum was encountered only in HA-B1, HA-B2, and HA-B6 and was
fully penetrated where encountered. The thickness of this stratum was approximately 1 ft.

® FLY ASH - Below the ground surface at HA-B5, there is a stratum of fill material primarily
described as brown, dark-brown, and black SILT with sand (ML). This stratum was encountered
only in HA-B5 and was fully penetrated. Where encountered and fully penetrated, the thickness
of this stratum was approximately 17 ft.

® FLYASH INTERMIXED WITH BOILER SLAG - Below the fly ash at HA-B5, there is a stratum of fill
material primarily described as brown and dark-brown SILT with sand and slag particles (ML).
This stratum was encountered only in HA-B5 and was fully penetrated. Where encountered, the
thickness of this stratum was approximately 15 ft.

* BOILER SLAG - Below the ground surface at HA-B4, there is a stratum of fill material primarily
described as brown and dark-brown SILT with sand and slag particles (ML). This stratum was
encountered only in HA-B4 and was fully penetrated. Where encountered, the thickness of this
stratum was approximately 15 ft.

® FILL — Below the ground surface in HA-B3 and HA-B7 and below the ROADWAY FILL in HA-B1,
HA-B2, and HA-B6 a stratum of FILL material was encountered. The FILL is primarily described as
lean CLAY (CL) and fat CLAY (CH). This stratum was encountered and fully penetrated in borings
HA-B1, HA-B2, HA-B3, HA-B6, and HA-B7. Where encountered and fully penetrated, the
thickness of the stratum ranged from approximately 10.0 ft to 25.0 ft. The density of cohesive,
fine-grained soils encountered in this stratum ranged from soft to stiff, but was generally
medium stiff to stiff.

e ALLUVIAL DEPOSITS — Below the FILL, FLY ASH, FLY ASH INTERMIXED WITH BOILER SLAG, and
BOILER SLAG there is a stratum of natural soil primarily described as silty SAND (SM), poorly
graded SAND (SP), SILT (ML), lean CLAY (CL), and fat CLAY (CH). This stratum was encountered in
all borings. This stratum was fully penetrated in all borings with the exception of HA-B7. Where
encountered and fully penetrated, the thickness of this stratum ranged from approximately 7 ft
to 26 ft. The density of coarse-grained soils encountered in this stratum ranged from very loose
to medium dense. The consistency of fine-grained soils encountered in this stratum ranged from
soft to stiff.

www.haleyaldrich.com



Associated Electric Cooperative, Inc.
17 October 2016
Page 7

* FLUVIAL DEPOSITS — Below the ALLUVIAL DEPOSITS, there is a stratum of natural soil primarily
described as light brown and gray poorly-graded SAND (SP), and light brown well-graded sand
(SW). This stratum was encountered in all borings except HA-B7, but was not fully penetrated by
any of the test borings. The density of coarse-grained soils encountered in this stratum ranged
from medium dense to dense.

Water levels were typically measured in the boreholes when water was encountered during drilling and
after the test borings were completed. Measured water levels are summarized in Table I. Where
encountered, water levels measured during drilling generally ranged from a depth of 18 to 43 ft below
ground surface, which corresponds to a water level ranging between approximately El. 257 and 293 for
geotechnical evaluation purposes. It should be noted that the water levels measured in borings HA-B3,
HA-B5, and HA-B5A were significantly higher than the water levels measured in the other borings and
likely represent localized water conditions within the impoundment footprint.

Water levels were also estimated by the cone penetrometer soundings and are also summarized in
Table I. Water levels estimated during the soundings generally ranged from 30 to 48 ft below ground
surface, which corresponds to a water level ranging between approximately El. 258 and El. 274. It should
be noted that measurements estimated during the soundings did not involve physical observation of
water levels, but rather an estimated water level based on pore pressure measurements. The estimates
of water levels at each sounding should only be considered accurate to the degree implied by the
determination method.

Water level readings have been made in the subsurface explorations at times and under conditions
discussed herein. However, it must be noted that fluctuations in the level of the water may occur due to
variations in power plant sluicing activities, season, rainfall, temperature, dewatering activities, and
other factors not evident at the time measurements were made and reported herein.

Safety Factor Assessment

As mentioned previously, the purpose of this study was to perform the initial safety factor assessment in
accordance with Section §257.73(e)(1) of the CCR Rule. As required by the CCR Rule, the initial safety
factor assessment is performed for each applicable CCR unit to determine calculated factors of safety
(using simple static and pseudo-static analysis) relative to the minimum prescribed safety factors for the
critical cross section of the embankment. Those are defined as follows:

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

* The calculated static factor of safety under the long-term, maximum storage pool loading
conditions must equal or exceed 1.50.

* The calculated static factor of safety under the maximum surcharge pool loading condition must
equal or exceed 1.40.

* The calculated seismic factor of safety must equal or exceed 1.00.
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The results of our evaluation of the safety factors are presented in the following sections of the report.
LIQUEFACTION EVALUATION

During strong earthquake shaking, loose, saturated cohesionless soil deposits may experience a sudden
loss of strength and stiffness, sometimes resulting in loss of bearing capacity, large permanent lateral
displacements, and/or seismic settlement of the ground. This phenomenon is called soil liquefaction.

In accordance with the requirements of §257.73(e)(1)(iv), liquefaction evaluation required is to assess
the potential for liquefaction of the impoundment dikes at the site in question. A variety of screening
techniques exist to distinguish sites that are clearly safe with respect to liquefaction from those sites
that require more detailed study. One of the most commonly used screening techniques used to make
this assessment is the evaluation of fines content and plasticity index. In general, soils having greater
than 15 percent (by weight) finer than 0.005 mm, a liquid limit greater than 35 percent, and an in-situ
water content less than 90 percent of the liquid limit generally do not liquefy (Seed and Idriss, 1982).

The results of our subsurface investigation indicate that the impoundment dikes at Pond 003 and Pond
004 are primarily constructed of clay soils and have the following characteristics:

® 90 percent (by weight) finer than 0.005
e Liquid limits > 40
* In-situ moisture contents less than 50 percent of the liquid limit

In consideration of the clay soils used to construct the dikes, it is our opinion, in accordance with
generally accepted standards, that the impoundment dikes are not constructed of soils that are
susceptible to liquefaction.

GLOBAL STABILITY FACTORS OF SAFETY

Stability analyses have been performed in general conformance with the principles and methodologies
described in the USACE Slope Stability Manual (U.S. Army Corps of Engineers, 2003). Conventional static
and seismic stability analyses of the impoundment dike structures were performed for rotational and
block failures using limit equilibrium methods. Limit equilibrium methods compare forces, moments,
and stresses which cause instability of the mass of the dike to those which resist that instability. The
principle of the limit equilibrium method is to assume that if the slope under consideration were
about to fail, or at the structural limit of failure, then one must determine the resulting shear stresses
along the expected failure surface. These determined shear stresses are then compared with the shear
strength of the soils along the expected failure surface to determine the safety factor. The specific
details of the analyses performed for Pond 003 and Pond 004 are presented in the following sections of
this report.
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DESIGN WATER LEVEL

As stated earlier, subsurface water levels measured during our subsurface exploration program
indicated static water levels were generally 30 to 48 ft below the existing ground surface. In Pond 003,
zones of perched water within the impoundment were encountered within the fly ash and boiler slag
due to sluicing operations. Accordingly, the following static water levels were used in our analyses.

Location Elevation
Pond 003 East Side — El. 262
West Side — El. 274

Pond 004 (North Portion) East Side - El. 261

Pond 004 (Southern Portion) East Side — EI. 258
West Side — El. 262

The water retained in each impoundment must be modeled at the maximum storage pool level for the
static drained and seismic undrained analyses. The maximum surcharge pool level must be used to
model the ponded water for the static undrained analyses. This approach is consistent with the
requirements of the CCR Rule. The specific pool levels used in our analyses are summarized below and
chosen as the conservative values associated with each impoundment and cross sections.

Location Maximum Maximum
Storage Pool Level Surcharge Pool Level

Pond 003 (max. storage) El. 301 El. 309

Pond 004 (max. storage) El. 294 El. 301

Given the prescribed impoundment pool levels and the design static groundwater levels mentioned
above, a seepage analysis was performed to determine the piezometric head between the edge of the
impoundment and the toe of the dike, which is where the static groundwater level was encountered.
The computer software program, Slide 6.029, developed by RocScience, Inc., was used to perform the
seepage analyses and the resulting piezometric head was used in the stability analyses discussed herein.

MATERIAL PROPERTIES

The material properties used in our analyses have been developed using the results of the referenced
test borings, CPT soundings, and laboratory testing. When evaluating the CPT results, material strengths
were typically determined by averaging the measurements in a particular stratum and choosing
conservative strength properties equal to the average value minus one standard deviation. A summary
of the material properties is provided below in Table .
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TABLE Ill
MATERIAL PROPERTIES
o Material Unit Weight Cohesion Friction Angle
Strength (pcf) (psf) (eleires)
' Drained 115 50 30
Embankment Fill Undrained 115 800 0
. Drained 115 50 30
Levee Fill Undrained 115 800 0
_ . Drained 110 0 30
Boiler Slag (Fill) Undrained 110 500 0
. Drained 90 0 28
Fly Ash (Fil) Undrained 90 >00 0
Fly Ash / Boiler Drained 105 0 2
Slag (Fill) Undrained 105 800 0
. Drained 110 50 28
Alluvial Clay Undrained 110 1300 0
. Drained 108 0 3
Alluvial Sand Undrained 108 0 36
Fluvial Sand rained = - -
Undrained 120 0 38

Seismic cone penetration testing was used to obtain in-situ measurements of shear wave velocity during
the subsurface exploration program. The insitu measurements were performed to a depth of 95 ft
below ground surface. Below that depth, shear wave velocity measurements of the underlying soils
were approximated using published data specific to the Mississippi Embayment and the New Madrid
Seismic Zone (Cramer, Hashash, Romero, Rosenblad, Van Arsdale). The site specific shear wave velocity
profile is shown on Figure 4.

SITE SPECIFIC SEISMIC RESPONSE ANALYSIS
Introduction

As mentioned previously, the New Madrid Power Plant is located within the New Madrid Seismic Zone
and the Mississippi embayment. The natural embayment soils underlying the impoundments are
estimated to be 1,900-ft thick. It has been demonstrated that strong ground motions are significantly
de-amplified at both the short and long periods due to the nonlinear behavior of the soils in the
Mississippi embayment. It has also been shown that at short periods increasing soil thickness correlates
with a decreasing hazard due the nonlinear soil behavior. Similarly, at long periods, increasing soil
thickness correlates with increasing hazard due to soil resonance (Cramer, 2015).
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Overview of Site-Specific Seismic Analysis

A one-dimensional ground response analysis was performed to estimate the subsurface response to an
earthquake event at New Madrid. Due to the complex nature of the analyses required, Dr. Professor
Edward Kavazanjian, Jr. at Arizona State University and Dr. Chris Cramer at the University of Memphis
were retained as part of our team to assist with the site-specific seismic analyses.

It is important that the rock motions and soil characteristics are correlated to the site conditions at the
New Madrid Power Plant. Properly conditioned bedrock strong ground motions (acceleration time
histories) are required to perform a site-specific seismic analysis. Strong motion records for large
magnitude events are not available for Central U.S. (Romero and Rix, 2001). Therefore, alternative
records were obtained from other sources that approximate the spectral response characteristics at the
site.

The bedrock at the site is classified as NEHRP Site Class A, hard rock. The USGS Uniform Hazard spectral
response characteristics for a hypothetical Site Class A rock, based on the 2,500 —year return period
ground motions, were used to identify the spectral characteristics of the time histories (i.e., the “Target
Spectrum”) used for the site-specific evaluation.

USGS Deaggregation and Deterministic Target Spectrum

There is a great deal of uncertainty with regard to predicting the location, size, and shaking intensity of
future earthquakes. Probabilistic Seismic Hazard Analysis (PSHA) aims to quantify these uncertainties,
and combine them to produce a description of the distribution of future shaking that may occur at a
site. The 2008 NSHMP PSHA interactive deaggregation web site was used to obtain the characteristics of
the most significant earthquakes (the earthquakes that contribute the most to the seismic hazard)
responsible for seismic activity at the New Madrid power plant. This website produces graphical
representations of the characteristics of earthquake events most likely to affect the site within a given
time span. The deaggregation plot for spectral response period T=0.1s is shown on Figure D-1 located in
Appendix D. This plot suggests that the representative design earthquake for ground motions with a
return period of 2,500 years should be between magnitude 7.5 and 8.0 at a distance of approximately
11 km from the site.

The significant characteristics of the earthquake such as magnitude and distance are used to select
representative ground motions. The characteristics are also used to construct the deterministic target
spectrum that is used for selecting ground motions.

A special type of target spectrum, called the conditional mean spectrum (CMS), was created for the
study because it focuses the spectral response of all the ground motions to a particular period along the
target spectrum (Baker, 2011). The particular target period selected is related to characteristics of the
structure being analyzed such as shear wave velocity and height of sliding mass in the case of the
impoundments. Based on the characteristics of general failure planes determined from slope stability
analysis for the impoundment, a target period of 0.1s was chosen for the deterministic CMS target
spectrum for the New Madrid Power Plant. The magnitude of the CMS target spectrum was then
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amplified to a mean plus one standard deviation target which is conservative (i.e., the approximately
84 percentile ground motion, rather than the median, or expected, ground motion) and is generally
chosen to evaluate structures that are of critical importance.

The deterministic target spectrum is based on ground motion prediction equations (GMPEs) that use
magnitude and distance to predict the spectral response of the ground motion. According to the USGS
PSHA, the largest event predicted to affect New Madrid Power Plant is a magnitude 8 earthquake that is
10.5km from the site. The computer software program Shake 2000, developed by GeoMotions, provided
the central and eastern U.S. (CEUS) GMPEs and the CMS algorithms used to create the target spectrum.
Site-specific spectral responses were generated from five CEUS attenuation relationships using Shake
2000 as shown on Figure D-2 in Appendix D. These attenuation relationships were based on a
magnitude 8 earthquake as a distance of 10.5 km from the source. The largest spectral response in the
group (i.e., Campbell, 2003) was selected to produce the target spectrum for the site.

Conditional Mean Spectrum Groundmotions Scaled To Target Period T=0.1s

The CMS spectrum according to Baker, 2011 is to be constructed with the ground motions scaled so that
their spectral response at the target period, T* matches the spectral response at the CMS Target
spectrum. The target period, T* is chosen to approximate the fundamental frequency of the sliding mass
which can be determined from the location of the failure plane within the slope at a condition of
equilibrium (i.e., safety factor equal to 1.0). The shear wave velocity Vs of the sliding mass was estimated
to range between 450 ft/sec to as much as 1000 ft/sec for the impoundments at the site based on our
in-situ shear wave testing. Our analyses assumed the height of the sliding mass varies from 5ft to 21ft.
Based on the anticipated variance of embankment height and shear wave velocity, an average
fundamental frequency of T*=0.1s was used to scale the ground motions to the target spectrum

Shake 2000 was used to provide the CMS spectrum for Campbell 2003 CEUS GMPE using a target period
T* = 0.1s and amplifying the CMS to correspond to a mean plus one standard deviation spectrum. The
mean plus one standard deviation spectrum shown on Figure D-3 in Appendix D was used as the
deterministic CMS target spectrum for the New Madrid Power Plant.

Rock Motions for The CMS

Six time history records were selected to match the target response spectrum for the site. Five of these
rock motions were obtained from naturally occurring events and one rock motion was synthetically
generated to match a magnitude 8 earthquake associated with the ground response for the Mississippi
Embayment at Memphis, TN (Atkinson 2002). A primary focus was to match the ground motion spectra
to the CMS target spectrum, as suggested by NEHRP (2011) when considering magnitude, distance, and
focal mechanism. Rock motion records were selected from the Pacific Earthquake Engineering Research
(PEER) Center’s Strong Motion Database. The motions are summarized below in Table IV and depicted
graphically Figure D-4 in Appendix D. As shown on Figure D-5 in Appendix D, the arithmetic mean
spectrum of the generated records closely matches the CMS bedrock spectrum over the period range of
interest.
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TABLE IV
EARTHQUAKE RECORDS
Earthquake Record Used
Event Return PEER File Name Dist
Period Earthquake M | Mechanism | ~5onc®
(km)
RSN497-Nahanni_S3270.AT2 Nahinni 6.76 Reverse 5.32
RSN550_Chalfant.A_A-CPL070.AT2 Chalfant 6.19 Strike-slip 18.31
RSN4481_L-Aquila_FAO30XTE.AT2 L’Aquila 6.3 Normal 6.81
Conditional
Mean 2,500- | RSN825_ CAPEMEND_CPMO0O.AT2 | Cape Mendocino | 7.1 | Reverse 6.96
year
R
esponse RSN8158_CChurch LPCCNIOW.AT2 | Christ Church | 6.2 | Leverse 6.12
Oblique
Synthetic
N/A (Atkinson and 8.0 N/A N/A
Beresnev)

Due to the unusually large magnitude and close proximity of the earthquake projected for the site, it is
difficult to locate ground motions that effectively scale to the shorter period portion of the CMS target
spectrum. Many of the selected ground motions have spectral response characteristics that are
significantly lower than the target between periods ranging from 0.01s to 0.06s. According to the
Federal Highway Administration, due to the low number of ground motions for central and eastern U.S,,
it is acceptable to spectrally match the ground motions to the lower period portions of the target
spectrum (FHWA, 2011). For this reason, the ground motions were spectrally matched to the CMS target
spectrum between T=0.02sec to 0.06sec as shown on Figure D-6 in Appendix D.

One-Dimensional Ground Response Analysis

As mentioned previously, a one-dimensional ground response analysis was performed to estimate the
surface ground motion at the site. The soil column used as input into the model was constructed from
the shear wave velocity profile at the site (from in-situ testing) along with other characteristics such as
layer thickness, soil density and the dynamic behavior. The dynamic geotechnical properties (damping,
modulus-damping curves, density, etc.) used in the ground response analysis were obtained from prior
models developed by Dr. Chris Cramer and are representative of the non-linear, pressure dependent soil
properties attributed to the Mississippi Embayment as described by Romero and Rix, 2005.

The computer software program Shake2000 was used to numerically simulate the propagation of rock
motions applied to the base of the soil column up through the soil layers to the top of the soil column.
Shake2000 uses an equivalent linear numerical technique to model the non-linear dynamic soil behavior
in the soil column. Figure D-7 included in Appendix D shows the results of the Shake ground response
analysis for the six representative rock motions. This figure compares the spectral response of the
bedrock motions to the surface ground response and shows the transformation in response caused by
wave propagation through the 1,900-ft thick soil column. Table V summarizes the surface PGA estimates
at the New Madrid Power Plant.
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TABLE V
PREDICTED SURFACE PGA AND NEWMARK MAGNITUDE CORRECTION FACTOR
Original CMS Shake I\I::V\;\rir’:::lke
Earthquake g. Scaled-Matched Surface & .
Magnitude Correction
PGA PGA 2
Factor
Nahinni 6.76 160g 0.33g 1.41
Chalfant 6.19 1.77¢g 0.33g 1.65
L'Aquila 6.30 1.60g 0.66g 1.60
Cape Mendocino 7.01 140¢g 041g 1.32
Christ Church 6.25 2.00g 041¢g 1.65
Synthetic
(Atkinson and Beresnev) 8.00 0.95¢ 0.47¢ 1.00

1 Determined using the method developed by Bray and Traversarou

Newmark Displacement Analysis

The Newmark method predicts the amount of block displacement for a given value of yield acceleration.
The Newmark displacement analysis is based on the shear stress time history acting along the failure
plane within the slope. The yield acceleration is the minimum amount of ground acceleration necessary
to initiate motion along the failure surface and is used to determine the appropriate pseudo-static
coefficient for seismic stability analyses.

Shake2000 was used to perform the Newmark displacement analysis by incorporating the results of the
one-dimensional ground response analysis to estimate slope displacement. Shake2000 incorporates
several different variants of the Newmark block displacement method and the numerical approach
known as YSLIP developed by Kavazanjian and Matasovic (1996) was chosen for our analysis. All six site-
specific bedrock motions were used to evaluate relationships between the Newmark permanent
displacements and the associated yield acceleration. Several impoundment cross-sections were
evaluated and the most conservative location of the failure plane was determined to be 15 ft below the
top of slope.

After performing the Newmark displacement analysis, it was necessary to adjust the displacement
predictions to correspond to the difference between the magnitudes of the ground motions used in the
analysis and the magnitude of the representative earthquake event established for the New Madrid
Power Plant. Correction factors were applied to scale the displacements to the target magnitude 8
event. The correction factors were determined using the approach developed by Bray and Travasarou
(2007), which relates permanent displacement from a Newmark analysis with the magnitude of the
earthquake event (Bray, 2007). Figure D-8 in Appendix D presents the magnitude scaled permanent
displacement versus yield acceleration.
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DECOUPLED SEISMIC STABILITY ANALYSIS
Methodology for Analyses

The computer software program Slide 6.029 was used to evaluate the static and seismic stability of the
impoundment dikes. Analyses were performed to evaluate static drained (long-term) and undrained
(short-term) strength conditions for circular and block failures using Spencer’s method of slices.
Spencer’s method of slices was selected because it fully satisfies the requirements of force and moment
equilibrium (limit equilibrium method).

Seismic stability was evaluated using pseudo-static analyses and a 20 percent reduction in material
strength to represent the approximate threshold between large and small strains induced by cyclic
loading (Duncan, 2014). Pseudo-static analysis models the seismic shaking as a “permanent” body force
that is added to the force-body diagram of a conventional static limit-equilibrium analysis; typically, only
the horizontal component of earthquake shaking is modeled because the effects of vertical forces tend
to average out to near zero (Jibson, 2011). This is a traditional approach for evaluating the stability of a
slope during earthquake shaking and provides a simplified safety factor analysis for one earthquake
pulse. A safety factor greater than or equal to one (FS > 1.0) indicates a slope is stable and a safety
factor below one (FS < 1.0) indicates that the slope is unstable.

Pseudo-static Coefficient

The pseudo-static coefficient, ks, used in our seismic analyses was selected using the results of the
Newmark displacement analysis discussed previously. Accordingly, to the MSHA Impoundment Design
Manual, the acceptable displacement of coal refuse impoundments is 25% of the upstream freeboard
(MSHA, 2009). At each impoundment based observed conditions, that equates to:

e Pond 003 - 8 ft freeboard, acceptable displacement is 24 in.
e Pond 004 — 7-ft Freeboard, acceptable displacement is 21 in.

Assuming the most conservative case of 21-in. acceptable displacement, Figure D-8 in Appendix D
shows that the yield acceleration corresponding to the most conservative earthquake motion is 0.25g. A
pseudostatic coefficient lower than 0.25 will result in more than 21 in. deformation and one higher than
0.25 will result in less than 21 in. deformation. For the seismic stability analyses performed for the
impoundments, we selected a pseudostatic coefficient of 0.28. This value was selected because it is
slightly above the minimum value, which is conservative, and will result in displacements at each
impoundment that are below MSHA acceptable values.

Results of Stability Evaluation
The critical cross section is defined as that which is anticipated to be most susceptible amongst all cross
sections. To identify the critical cross sections at our project site, we examined the following conditions

at several cross section locations at each impoundment:
a. the geometry of the upstream and downstream slopes;
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b. phreatic surface levels within and below the cross sections;
¢. subsurface soil conditions;
d. presence or lack of surcharge loads behind the crest of the dikes; and
e. presence or lack of reinforcing measures in front of the dikes.

Examination of the conditions noted above resulted in the identification of five (5) critical cross sections.
Two (2) of the cross sections were located at Pond 003 and three (3) of the cross sections were located
at the Pond 004. The results of our analyses are presented below in Table VI and are shown on the Slide
output files included in Appendix D. As shown below, the static safety factors are above the minimum
required values for all sections. The pseudo-static analyses for the analyzed sections indicate acceptable
seismic safety factors for sections A-A’, B-B’, C-C’, and D-D’. Section E-E’ was originally modeled with its
configuration as of 2015 with CCR staged near the dike on the west side of the Pond 004 impoundment.
The preliminary static analyses for that scenario indicated acceptable factors of safety, but the seismic
analyses did not. As noted previously, AECI revised the configuration of that staged material in 2016,
and the results of the revised E-E’ configuration indicate acceptable seismic and static safety factors.
The results of the analyses based on the revised configuration are presented in Table VI and Appendix D.
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TABLE VI
SUMMARY OF STABILITY EVALUATIONS
S Safety Factor
. equire
Cross Condition? Earthquake Soil ngety Rotational Block
Section Event Strength Factor Failure Failure
Surface Surface
Drained 1.5 4.3 4.9
, Static -
A-A -
Undrained 14 4.3 4.5
(Pond 004) !
Seismic 2,500-year | Undrained? 1.0 1.2 1.1
Drained 1.5 3.8 4.3
B-B’ Static =
Undrained 1.4 7.6 6.4
(Pond 004) naraine
Seismic 2,500-year | Undrained? 1.0 1.2 1.3
Drained 1.5 3.6 4.3
c-C Static -
Undrained 1.4 3.9 4.5
(Pond 004) naraine
Seismic 2,500-year | Undrained? 1.0 1.1 1.2
Drained 1.5 2.3 3.7
D-D’ Static = -
Undrained 14 5.0 6.3
(Pond 003)
Seismic 2,500-year | Undrained? 1.0 1.2 1.3
Drained 15 3.1 4.1
E-F’ Static -
i 1.4 4.1 4.
(Pond 003) Undrained 3
Seismic 2,500-year | Undrained? 1.0 1.1 1.3

1. Refer to Table Il for material properties.
2. Shear strengths have been reduced by 20 percent for seismic analyses.
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DISCUSSION AND RECOMMENDATIONS

The analyses associated with the safety factor assessment have been performed in accordance with the
requirement of Section §257.73 of the CCR Rule. A summary of our conclusions and recommendations
as they relate to the rule requirements are provided below.

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

The results of our subsurface investigation indicate that the impoundment dikes at the Pond 003
and Pond 004 are primarily constructed of clay soils that are not susceptible to liquefaction.
Accordingly, this requirement has been met.

® The calculated static factor of safety under the long-term, maximum storage pool loading
conditions must equal or exceed 1.50.

As shown in Table VI, the static safety factors for the long-term (drained) maximum storage pool
condition are above the minimum required values for all critical sections analyzed at Pond 003
and Pond 004. Accordingly, this requirement has been met.

* The calculated static factor of safety under the maximum surcharge pool loading condition must
equal or exceed 1.40.

As shown in Table VI, the static safety factors for the maximum surcharge pool loading
condition (undrained) are above the minimum required values for all critical sections analyzed at
Pond 003 and Pond 004. Accordingly, this requirement has been met.

® The calculated seismic factor of safety must equal or exceed 1.00.
As shown in Table VI, the calculated seismic safety factors are above the minimum required

value for all critical sections at Pond 003 and Pond 004. Accordingly, this requirement has been
met.
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TABLE |

SUMMARY OF SUBSURFACE EXPLORATIONS
ASSOCIATED ELECTRIC COOPEATIVE, INC.

003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

Water®
. Ground Total
[I)E :SF;;:ZES:l Surface EI.? | Northing® Easting’ | Exploration Glrjoipr:g gﬁ:?;‘ée B e

(ft) Depth (ft) (M (ft)
HA-B1 309.3 249123.8 1096406.3 50.0 43.0 266.3
HA-B2 300.2 249425.1 1096677.9 95.0 40.5 259.7
HA-B3 308.8 247288.9 1096492.8 75.0 43.0 265.8
HA-B4 304.2 246728.8 1097737.1 95.0 13.0° 291.2
HA-B4A 304.2 246728.8 1097737.1 15.0 Not Encountered --
HA-B5 316.1 246385.4 1096344.8 50.0 43.0 273.1
HA-B5A 316.1 246385.4 1096344.8 29.0 25.0° 291.1
HA-B6 307.4 245683.4 1098768.8 75.0 40.0 267.4
HA-B7 302.9 249818.4 1096496.9 27.0 Not Encountered --
HA-C1 301.1 249768.9 1096418.4 50.0 41.0 260.1
HA-C2 309.2 249121.4 1096407.6 50.0 48.1 261.1
HA-C3 299.9 249422.8 1096674.6 95.1 41.8 258.1
HA-C4 296.5 249095.4 1096352.8 50.0 35.0 261.5
HA-C5 309.5 247296.2 1096499.1 75.1 43.4 266.1
HA-C6 296.7 247092.3 1096316.1 50.0 30.1 266.6
HA-C7 304.2 246735.4 1097740.8 95.1 41.8 262.4
HA-C8 315.8 246390.2 1096337.2 50.0 42.0 273.8
HA-C9 307.3 245688.2 1098766.8 75.1 47.2 260.1
HA-C10 303.0 249815.6 1096496.5 50.5 42.0 261.0

Notes:

1) Technical monitoring of subsurface explorations completed during the period 14 September 2015 through 2
September 2015 was performed by Haley & Aldrich, Inc.

2) Elevations are in feet and reference North American Vertical Datum of 1988 (NAVD88). Ground surface elevations

of subsurface explorations were determined by optical survey. Survey performed by Smith & Company, Inc.

3) Water level readings represent the highest water level observed either during drilling, after completion of the
boring, or as indicated by subsurface exploration instruments. Refer to the subsurface exploration logs for additional
water level data. Water level readings have been made in the subsurface explorations at times and under conditions
discussed herein. However, it must be noted that fluctuations in the level of the water may occur due to variations in
season, rainfall, temperature, and other factors not evident at the time measurements were made and reported.
4) Possible perched water.

HALEY & ALDRICH, INC.
\\Was\common\Projects\40616\-300 Structural Integrity Assessment\Deliverables\Letter Report\Tables\2015-1105-

HAI-AECI Geotech Tables-F.xlIsx

11/6/2015



TABLE Il PAGE 10F 1
SUMMARY OF LABORATORY TEST RESULTS

ASSOCIATED ELECTRIC COOPEATIVE, INC.

003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MISSOURI

Sample . Tube Dry UU Triaxial Consolidation
i i 0, 0, 0,
gzz{;}%ation Sﬁggfr DT Sliliwcl‘;?)l M;\)t/t;!al Content || |pL| Py Gr:vel Sa/(r)1d Firfoes Density | Moisture | Dry | g 4 g1 ct| pt
(ft) (%) (pcf) Content | Density

(%) (pcf) | (tsf) (tsf)
HA-B1 S6 11.0-13.0 CL Fill 22.8 42120] 22 92.7
HA-B2 S11 |[28.0-30.0f SM Natural Soil 20.7 0.0 |67.9] 32.1
HA-B3 S3 5.0-7.0 CL Fill 26.7 0.0 4.8 | 95.2
HA-B3 S7 13.0-15.0 CL Fill 22.8 47122]25 95.5
HA-B3 S10 [28.0-30.0 CH Natural Soil 36.1 98.4
HA-B4 u2 5.0-7.0 ML Boiler Slag 32.9 0 0.7 | 99.3 80.0 1.08(0.23] 1.1
HA-B4 S15 [48.0-50.0 SP Natural Soil 18.1 05 [95.1]| 4.4
HA-B5 Ul 10.0-12.0 ML Fly Ash 38.3 0.0 1.4 | 98.6 71.7 1.04(0.18| 2.0
HA-B5 u2 20.0-22.0 ML Fly Ash 34.6 77.8 41.0 73.1 10.3]1.14|0.19| 2.8
HA-B6 S4 7.0-9.0 CL Fill 22.6 45|21]24 94.4
HA-B6 S7 13.0-15.0 CL Natural Soil 21.1 39]20(19 96.5
HA-B7 S6 11.0-13.0 CH Fill 22.5 59(20]| 39 87.3

Notes:
1. e, = Void Ratio, C, = Compression Ratio, P. = Estimated Preconsolidation Pressure

11/6/2015

HALEY & ALDRICH, INC.
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3. ELEVATIONS INDICATED ON THIS DRAWING ARE IN FEET
AND REFER TO NAVD 1988 DATUM.

ASSOCIATED ELECTRIC COOPERATIVE, INC.
NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MO

GEOLOGIC COLUMN FOR THE NEW

MADRID SEISMIC ZONE

APPROXIMATE SCALE: AS SHOWN
FEBRUARY 2016
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-B1
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start 22 September 2015
Finish 22 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA 5 . | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 309.3
Inside Diameter (in.)| 4.25 1.375 - Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gasltr;gHi Spun Winch Automatic H Location  See Plan
. ) oist/Hammer: Winc utomatic Hammer N 249,124
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,406
4 © o - .
213|182 o8|coz| 2 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
T 25|05 | s | 585 & o o AL 3 8| 5| c
= 8¢ a 2 EE|Tc 2 N (Density/consistency, color, GROUP NAME, max. particle size*, 5 ols|S|le|d 2G5
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 g EIE % = "§ S
o 8 S o gl 2 GEOLOGIC INTERPRETATION) fleixzlel=2lalRlIEE
[ 0 -SAND/GRAVEL ROADWAY FILL-
B 308.3
3 s1 1.0 1.0 | SM | Loose brown to orange-brown silty SAND with gravel (SM) mps 20 mm, |5 [10| 5 |20|25|35
4 12 3.0 no odor, dry
B 4
4 -FILL-
B 63 | | ] N A N A N E A N AN B
3 S2 3.0 3.0 | CL | Medium stiff dark brown lean CLAY (CL) intermixed with pockets of silt 100
3 20 5.0 and fine sandy silt, mps 1 mm, no odor, moist
B 4
5
s 043 ] I N I A O N A N
2 S3 5.0 5.0 | ML | Loose dark brown sandy SILT (ML) intermixed with pockets of lean clay, 40(60
3 20 7.0 mps 1 mm, no odor, moist
B 5
5
B 023 |\ ] I A N A N IO N A B
2 S4 7.0 7.0 | CL | Medium stiff dark brown lean CLAY (CL), mps < 1 mm, no odor, moist 100 S |M|M| H
3 24 9.0
B 4
6
i 3 S5 9.0 CL | Similarto S4 100 S |M|M|H
3 | 15 | 110
-104 5
5
i 1 s6 | 11.0 CL | Similar to S4, except intermixed with pockets of silt and seams of fine 7 (93
2 24 | 13.0 sand
B 4
4
i 2 S7 13.0 CL | Similar to S4, except intermixed with pockets of silt and seams of fine 100Q
2 24 | 15.0 sand
B 3
3
-15
i 1 s8 | 18.0 CL | Similar to S4, except gray-brown 100
3 | 24 | 200
B 4
7
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 ;{;:;:me Overburden (ft) 50.0
Time (hr.) Potom | BOUOM| yy/ oo c | T Thin Wall Tube [EL] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/22/15 43.0 U - Undisturbed Sample Cuttings Samples 14S
S - Split Spoon Sample Grout
Concrete Boring No. HA-B1
Bentonite Seal
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B1
TEST BORING REPORT File No. 40616-300
SheetNo. 2 of 3
n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
20
i 2 S9 23.0 CL | Similar to S4, except gray-brown 100 S |M|M| H
3 1 24 | 250
- 4 -FILL-
5
-25
B 283.3
26.0 Note: Drill cuttings indicate alluvial soils at 26.0 ft.
i 1 S10 | 28.0 CL | Softlight brown lean CLAY (CL) with interbedded seams of fine sandy 100
1 20 | 30.0 silt, mps <1 mm, no odor, wet
- 3
4 -ALLUVIAL DEPOSITS-
- 30
B 276.3
6 s11 | 33.0| 33.0 [ SM | Medium dense light brown silty SAND (SM), mps 1 mm, no odor, dry 60|40
6 | 24 | 350
B 12 -FLUVIAL DEPOSITS-
17
- 35
i 9 s12 | 38.0 SM | Medium dense light brown silty SAND (SM), mps 2 mm, well stratified, 5170|25
11 | 20 | 40.0 no odor, dry
- 17
25
-40
[ -FLUVIAL DEPOSITS-
AVA
i 11 | s13 | 43.0 SM | Similar to S12 5 80|15
11 | 20 | 450
- 12
14
-45
i Note: Drill action indicated possible gravel layer at approximately 46.0
ft. Lost approximately 100 gallons of drill fluid from 46.0 to 48.0 ft.
i 9 | s14 | 480 SM | Similar to S12 575|20
10 24 | 50.0
- 12
17
- e . . . : HA-B1
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

Boring No. HA-B1
TEST BORING REPORT File No. 40616-300
SheetNo. 3 of 3
%) . —~| —= .
13 .|8C| o . = é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= o= s ) ) | @
:E_ 8¢© %_8' IS %_ % (Cu§ n (Density/consistency, color, GROUP NAME, max. particle size*, é ) é % MRARS g ‘E %,
0|28 Ex|JQ|BGs a structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
[a] 3 % o3 @) uij % GEOLOGIC INTERPRETATION) 2lelelelel=lEllla 5
0 259.3
50.0 BOTTOM OF EXPLORATION 50.0 FT
Note: Borehole grouted upon completion.
- HA-B1
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No. HA-B2
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 4
Contractor  Bulldog Drilling, Inc. Start 21 September 2015
Finish 21 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 300.2
Inside Diameter (in.)| 4.25 1.375 - Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib) - 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 249 425
Hammer Fall (in.) B 30 } PID Make & Model: N/A E 1,096,678
4 © o - .
213|182 o8|coz| 2 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
TIos 9= an |58 5 gl |35 2 8|2 c
= 8¢ a 2 EE|Tc 2 N (Density/consistency, color, GROUP NAME, max. particle size*, 5 ols|S|le|d 2G5
o238 Ex So|acs| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIS D "§ S
o 8 S s gl 2 GEOLOGIC INTERPRETATION) fleixzlel=2lalRlIEE
-0 SAND/GRAVEL ROADWAY FILL-
B 299.2
1 s1 1.0 1.0 | CL | Medium stiff gray to gray-brown clean CLAY (CL), mps <1 mm, no odor, 100
2 20 3.0 moist, trace organic fibers
B 3
3 -FILL-
i 3 S2 3.0 CL | Similar to S1, except with 15% cinders and slag particles by volume 100Q
3 20 5.0
- 4
5
5 3 S3 5.0 CL | Similar to S1, except trace cinders and slag particles 100 S |M|M| H
3 24 7.0
B 5
7
i 3 S4 7.0 CL | Stiff gray-brown lean CLAY (CL), 5% cinders and slag particles by 100
4 24 9.0 volume, mps 3 mm, no odor, moist
B 5
9
i 2 S5 9.0 CL | Medium stiff gray to gray-brown lean CLAY (CL), mps < 1mm, no odor, 100 S |M|M| H
3 24 | 11.0 moist, trace organic fibers
-104 4
6
i 2 s6 | 11.0 CL | Similarto S5 100 S |M|M|H
3 | 24 | 130
B 5
7
i 2 s7 | 13.0 CL | Similarto S5 100 S |M|M|H
3 | 24 | 150
B 4
5
-15 -
2 S8 15.0 CL | Similarto S5 100
3 |24 | 170
B 3
4
B 282.2
18.0 Note: Sands observed on auger flights at approximately 18.0 to 19.0 ft.
B -ALLUVIAL DEPOSITS-
- 20
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: ; [IT] Riser Pipe
Date | Time TE_IapSﬁd Bottomp Bogto)m O - Open End Rod CE]  socen Overburden (ft) 95.0
ime (hr. of Casing| of Hole Water T- Th|n.WaII Tube Filter Sand Rock Cored (ft) -
9/21/15 43.0 g'g"ﬁ'ssturbedssamﬁ“e gumngs Samples 23S
- Split Spoon Sample rout
9/22/15 | 06:45 40.5 .
/221 Concrete Boring No. HA-B2
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No. HA-B2

File No. 40616-300
SheetNo. 2 of 4

) . —~| —= "
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

20 2 S9 20.0 SM | Loose light brown silty SAND (SM) with frequent interbedded layers of 60|40
3 24 | 220 gray-brown silt, mps 1 mm, stratified, no odor, dry
B 5
7
i -ALLUVIAL DEPOSITS-
B 2772\ | ] N A N A N A A N A B
2 S$10 | 23.0| 23.0 | CL | Medium dense gray-brown lean CLAY (CL) with frequent interbedded 5195
4 18 | 25.0 seams and layers of silty fine sand, mps 1 mm, well stratified, no odor,
- 7 moist
10
-25
2747 | | ] I A A N IR A N AN B
25.5
i 4 s11 | 28.0 SM | Medium dense light brown silty SAND (SM) with interbedded seams of 68|32
6 20 | 30.0 silt and fine sand, mps 1 mm, no odor, moist
B 9
11
- 30
i 267.2 i
11 | s12 | 33.0| 33.0 [ SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 40(60
14 | 15 | 35,0 odor, moist
B 15
17 -FLUVIAL DEPOSITS-
- 35
i 7 s13 | 38.0 SP | Similar to S12, except with frequent seams of naturally occurring lignite 5 160|35
10 | 13 | 40.0 particles to fragments
B 11
13
- 40 i
i pLy N R 2 1 T O A
9 s14 | 43.0| 43.0 [ SM | Medium dense light brown silty SAND (SM) with interbedded seams of 60|40
10 15 | 450 silt and fine sand, mps 1 mm, well stratified, no odor, wet
B 10
13
-45
i 3 S15 | 48.0 SM | Medium dense dark gray silty SAND (SM), no odor, wet 60(40
i 4112 1500|5540 | I
g 49.0 | SP | Medium dense gray poorly graded SAND (SP), mps 3 mm, no odor, wet 80(20
- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No.

HA-B2

File No. 40616-300
SheetNo. 3 of 4

n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

L 50 Note: Drill action indicated possible gravel at 52.0 to 53.0 ft.

| 2472 | | . __ _ ___ ] I N N I A N A N
6 $16 | 53.0| 53.0 [ SM | Medium dense gray silty SAND (SM), trace coarse to fine gravel, mps 2 5180|15
7 12 | 55.0 mm, no odor, wet

- 8
12

- 55

[ -FLUVIAL DEPOSITS-

| 2422\ | ] I N N A N A N
6 s17 | 58.0| 580 | SP | Medium dense gray poorly graded SAND (SP), trace limited fragments 10{90
6 12 | 60.0 and particles, mps 3 mm, no odor, wet

- 8
9

- 60

i 7 | s18 | 63.0 SP | Similarto S17 30|65| 5
9 | 14 | 650

- 10
12

- 65

i Note: Drill action indicated possible gravel from 67.0 to 68.0 ft.

i 6 68.0 No Recovery
6 | NR | 70.0

- 8
10

-70

i Note: Drill action indicated possible gravel from 71.0 to 72.0 ft.

i 7 s19 | 73.0 SP | Similar to S17, trace coarse to fine gravel, mps 15 mm 10(80| 5
8 | 20 | 750

- 11
10

75

i 12 | s20 | 78.0 SP | Similar to S17, no lignite 10|90
12 1 15 | 80.0

- 14

- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.




Nov 2, 15

(2).GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT  M:\GINT\40616-300_TEST BORINGS-2015

H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No.

HA-B2

File No. 40616-300
SheetNo. 4 of 4

n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

18

- 80

i 12 | s21 | 83.0 SP | Dense gray poorly graded SAND (SP), mps 3 mm, no odor, wet 5190| 5
15 18 | 85.0

- 18
23

-85

[ -FLUVIAL DEPOSITS-

i Note: Drill action indicated possible gravel from 87.5 to 88.0 ft.

i 20 | s22 | 88.0 SP | Dense gray well graded SAND with gravel (SP), mps 24 mm, no odor, 15|30|45|10

14 15 | 90.0 wet

- 17
18
-90
i Note: Drill action indicated possible gravel from 91.0 to 92.0 ft.
i 19 | s23 | 93.0 SP | Dense gray poorly graded SAND (SP), mps 3 mm, no odor, wet 80(20
21 24 | 950
- 13
23
95 205.2
95.0 BOTTOM OF EXPLORATION 95.0 FT
Note: Borehole grouted upon completion.
- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-B3
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start 14 September 2015
Finish 15 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 308.8
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgggHaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 247,289
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,493
4 © o - .
213 .|8C| o8| .0s é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
Sloslo=|aT|Eog| S o 85 AEIERE
-..g_ 89|ag|E %_ is 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S a 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 13 s1 1.0 CL | Stiff brown lean CLAY with sand (CL), trace coarse to fine gravel, mps 25 15|85
9 12 3.0 mm, no odor, dry
B 5
7 -FILL-
i 7 S2 3.0 CL | Similar to S1, except medium stiff, no gravel, fly ash coating on outer 20|80
3 15 5.0 surface of soil sample
B 3
4
5 2 S3 5.0 CL | Medium stiff brown lean CLAY (CL), trace organic fibers, mps <1 mm, no 21395
2 15 7.0 odor, moist
B 3
5
i 2 sS4 7.0 CL | Similar to S3, except soft, mottled, fly ash coating on outer surface of
1 12 9.0 soil sample
B 3
4
i 2 S5 9.0 CL | Soft brown to gray lean CLAY (CL), mps <1 mm, mottled, no odor, moist 100
1 18 | 11.0
-101 3
4
i 1 S6 11.0 CL | Soft brown lean CLAY (CL), trace organic fibers, mps <1 mm, no odor, 5195
2 15 13.0 moist
B 2
3
i 1 S7 13.0 CL | Soft orange-brown to gray-brown lean CLAY (CL), mps <1 mm, no odor, 4196
1 18 15.0 moist
B 3
4
-15
[ 1 s8 | 17.0 CL | Medium stiff brown lean CLAY with sand (CL), mps 1 mm, no odor, wet 25|75
3 | 16 | 190
B 3
3
| 289.8
19.0
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 ;{;:;:me Overburden (ft) 75.0
Time (hr.) Potom | BOUOM| yy/ oo c | T Thin Wall Tube [EL] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/14/15 43.0 U - Undisturbed Sample Cuttings Samples 195
S - Split Spoon Sample Grout
Concrete Boring No. HA-B3
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B3
TEST BORING REPORT File No. 40616-300
SheetNo. 2 of 3
n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 8 o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
20
i Note: Started mud rotary at 23.0 ft.
i 2 S9 23.0 CL | Medium stiff light brown lean CLAY (CL), trace coarse to fine sand, mps 100
3 18 | 25.0 2 mm, no odor, wet
- 4
6
-25
[ -ALLUVIAL DEPOSITS-
| 208 | __ | . __ ] I N N A ) A N
2 Ss10 | 28.0| 28.0 [ CH | Soft brown to gray-brown fat CLAY (CH) with fine sand in occasional 4196|N|M|M|H
2 20 | 30.0 partings, mps 1 mm, no odor, dry
- 2
4
- 30
B 275.8
6 s11 | 33.0| 33.0 | SP | Medium dense brown poorly graded SAND (SP), mps 2 mm, no odor, 10{90
11 24 | 350 moist, well stratified
- 10
13 -FLUVIAL DEPOSITS-
- 35
i 6 | s12 | 38.0 SP | Similar to S11, non stratified 75|25
7 20 | 40.0
- 11
15
-40
| 78 | | ___ ] I N N A N A N
41.0 Note: Drill action indicated possible gravel at 41.0 ft.
AVA
i 13 | s13 | 43.0 SW | Dense brown well graded SAND (SW), mps 3 mm, no odor, wet (coarse 15/60|25
16 20 | 45.0 to fine gravel found at top 4 in . of spoon sample)
- 16
18
-45
[ -FLUVIAL DEPOSITS-
i 11 | S14 | 48.0 SW | Similar to S13, except medium dense 15/55/30
1 1 18 | 50.0
- 17
22
- e . . . : HA-B3
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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40616-300
3 of 3
n . —~| —= N
=13 |ST| o €l 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Field Test
E|2¢c|Z&E |98 | coc [ £ @
~ |m.E = a= o= s ) | @
‘% 8¢© %_8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SI2IElE82 2| &
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) N RS EE 5
0
7 | s15 | 53.0 | SP | Medium dense gray-brown poorly graded SAND (SP), mps 2 mm, no | EJJ
8 18 | 55.0 odor, wet
13
16
-FLUVIAL DEPOSITS-
o8 . | _____________ ] N S ) I O B
10 | s16 | s8.0| 58. SW | Medium dense gray-brown well graded SAND (SW), mps 5 mm, no 15
10 | 20 | 60.0 odor, wet
13
13
11 | s17 | 63.0 | SP | Medium dense gray-brown poorly graded SAND (SP), mps 2 mm, no | es| | [ [ T
13 | 22 | 65.0 odor, wet
14
18
15 | s18 | 68.0 SP | Similar to S15, except dense, possibly pushing gravel (poor recovery) 80
ig 3 | 700
12
9 |[s19| 730 | SW | Medium dense gray-brown well graded SAND (SW), mps3mm,no | P
13 | 18 | 75.0 odor, wet
14
15
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nw
o

BOTTOM OF EXPLORATION 75.0 FT

Note: Borehole grouted upon completion to ground surface.

H&A-TEST BORING-07-1

Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

HA-B3




Nov 2, 15

(2).GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT  M:\GINT\40616-300_TEST BORINGS-2015

H&A-TEST BORING-07-1

TEST BORING REPORT Boring No. HA-B4
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 4
Contractor  Bulldog Drilling, Inc. Start 17 September 2015
Finish 18 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA 5 . | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 304.2
Inside Dlame.ter (in.)) 4.25 1375 - DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgggHaerE:: Winch Automatic H Location See Plan
. 3 ) © Winc utomatic Hammer N 246,729
Hammer Fall (in.) 30 PID Make & Model: N/A E 1,097,737
4 . o - .
=12 |2C| .o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
= =2 4 [OX:= @ [ 7]
Slas|9=|aT|E8E| & 3 135 AEIERE
= |8C|ag|EE|EsL| @ (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 g EIE % EARAR
o 8 S o gl 2 GEOLOGIC INTERPRETATION) fleixzlel=2lalRlIEE
- 0
i 1 s1 1.0 ML | Very loose brown to dark brown SILT with sand (ML) with frequent 15|85
2 5 3.0 interbedded seams and layers of medium to fine grained cinders and
- % slag, mps 3 mm, no odor, wet
B -BOILER SLAG-
2 | S2 | 30 ML | Similar to 51 5|15/80
2 15 5.0
B 1
2
5T 2 [ s3 | 50 ML | Similar to S1 10/90
1 12 7.0
B 1
2
i 1 S4 7.0 ML | Similar to S1, except no sand, wet (perched groundwater) 5195
1 15 9.0
B 1
1
[ WOH/24" s5 9.0 ML | Very loose dark brown SILT (ML), mps <1 mm, no odor, wet (outside of 100
24 | 11.0 spoon dry)
= 10,
B 2932 | 1 ] N N N N N AR A N AN B
1 S6 11.0 | 11.0 | SM | Very loose black silty SAND (SM), mps 3 mm, no odor, wet, contains 40(50(10
1 20 | 13.0 cinders and slag particles
- % Note: Spoon completely wet, possible perched groundwater.
AVA
i 1 S7 13.0 SM | Similar to S6 (natural silt found in tip of spoon) 20(70|10
1|15 | 150
B 1
1
15 289.2 _
WOH/24" S8 15.0 | 15.0 | CL | Very soft brown lean CLAY (CL), trace wood particles, mps 2 mm, no 100
24 | 17.0 odor, wet
i -ALLUVIAL DEPOSITS-
i 1 s9 18.0 CL | Soft brown to orange-brown lean CLAY (CL), mps < 1 mm, no odor, 5195
1 24 | 20.0 moist
B 2
2
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | Elapsed . nDePtr“a gt) to: O - Open End Rod L1 g{;:;:me Overburden (ft) 95.0
Time (hr.) PoUom | BOUOMyn ik | T - Thin Wall Tube (5] .
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/17/15 13.0 U - Undisturbed Sample Cuttings Samples 23S
S - Split Spoon Sample Grout
Concrete Boring No. HA-B4
Bentonite Seal
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B4
TEST BORING REPORT File No.  40616-300
SheetNo. 2 of 4
) . —~| —= "
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 8 o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
20
i 1 | s10] 230 CL | Similarto S9 100
1124 | 250
B 6 202 ] I A I A A N A N
1 24.0 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, well 40(60
stratified, no odor, moist
-25
-ALLUVIAL DEPOSITS-
i 5 s11 | 28.0 SP | Medium dense light brown poorly graded SAND (SP) with frequent 15|85
6 24 | 30.0 interbedded seams and layers of dark brown silty SAND, mps 1 mm,
B 7 well stratified, no odor, moist
10
- 30
i 3 [ s12 | 330 SP | Similar to S11 10|90
4 1 24 | 350
B 7
8
- 35
B 266.2
7 s13 | 38.0| 380 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 40(60
8 20 | 40.0 odor, moist
- 13
19 -FLUVIAL DEPOSITS-
-40
| 232 | _ | . _______ I N N A N A N
41.0
i 8 Ss14 | 43.0 SW | Medium dense light brown well graded SAND (SW), mps 3 mm, no 20/65(|15
10 | 18 | 45.0 odor, wet
- 11
12
-45
| %62 | R I A N A N
10 | s15 | 48.0| 48.0 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 2163(31 4
10 | 13 | 50.0 odor, wet
- 15
15
- e . . . : HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No.

HA-B4

File No. 40616-300
SheetNo. 3 of 4

n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

- 50
| 2522 0] I N N I A N A N
7 16 | 53.0| 53.0 [ SW | Medium dense light brown well graded SAND (SW), mps 5 mm, no 20/65(|15
7 20 | 55.0 odor, wet, trace fine gravel
- 10
12
- 55
[ -FLUVIAL DEPOSITS-
| 2462 | | ] I N N I A N A N
7 s17 | 58.0| 580 | SP | Medium dense light brown poorly graded SAND (SP), mps 10 mm, no 5190| 5
10 | 18 | 60.0 odor, wet, trace coarse to fine gravel
- 10
12
- 60
i 10 | s18 | 63.0 SP | Similarto S17 60|40
10 24 | 65.0
- 16
18
- 65
| 2262 | ] I N N I A ) A N
10 | s19 | 68.0| 68.0 | SW | Medium dense light brown well graded SAND (SW), mps 5 mm, no 20/60(20
10 6 70.0 odor, wet, trace fine gravel
- 12
13
-70
| 212 1 ] I N I A N A N
16 | s20 | 73.0| 73.0 | SP | Dense gray-brown poorly graded SAND (SP), mps 2 mm, stratified, no 60|40
17 | 18 | 75.0 odor, wet
- 18
22
75
i Note: Drill action indicated possible occasional gravel layers up to 12 in.
thick from 77.0 to 81.0 ft.
- HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No.

HA-B4

File No. 40616-300
SheetNo. 4 of 4

n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

= 80 -
i 11 | s21 | 83.0 SP | Medium dense gray poorly graded SAND (SP), trace coarse to fine 10|75|15

10 | 20 | 85.0 gravel, mps 20 mm, no odor, wet

- 9
10
-85
[ -FLUVIAL DEPOSITS-
| 22 | | ] N N A ) A
9 s22 | 880 | 88.0 [ SW | Medium dense gray well graded SAND (SW), trace coarse gravel, mps 5 145/40|10
10 | 18 | 90.0 20 mm, no odor, wet
- 11
17
-90
i 10 | s23 | 93.0 SW | Similar to S22 55/35/10
14 20 | 95.0
- 12
15
95 209.2
95.0 BOTTOM OF EXPLORATION 95.0 FT
Note: Borehole grouted upon completion. Pushed four undisturbed
shelby tube samples in offset hole. See Test Boring Report HA-B4A for
details.
- HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-B4A
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 1
Contractor  Bulldog Drilling, Inc. Start 17 September 2015
Finish 18 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 304.2
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVD 88
Hammer Weight (Ib) - 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 246,729
Hammer Fall (in.) - 30 " | PID Make & Model: N/A E 1,097,737
4 © o - .
213 .|8C| o8| .0s é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
Sloslo=|aT|Eog| S o 85 AEIERE
-..g_ 89|ag|E %_ is 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S a 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
[ 0 Note: Augered to shelby tube sampling depths without collecting split-
spoon samples.
i P U1 3.0 ML | Brown SILT (ML)
u 12 5.0
B S
H
5 P u2 5.0 ML | Dark brown SILT (ML)
u 24 7.0
B S
H
i P u3s | 70 No Recovery
u 0 9.0
B S
H
i P | ua | 90 No Recovery
u 0 | 110
-10-4 S
H
[ 45 289.2
15.0 BOTTOM OF EXPLORATION 15.0 FT
Note: Borehole grouted upon completion. See Test Boring Report HA-
B4 for additional details.
Water Level Data Sample ID Well Diagram Summary
Date | Time  E'@psed BoﬂgnfpthBog}))mtOi 0 - Open End Rod Dﬂ@ ;‘c'f:;:me Overburden (ft)  15.0
Time (hr. ; Water T - Thin Wall Tube )
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/18/15 Dry U- Unt.jlsturbed Sample Cuttings Samples 4u
S - Split Spoon Sample Grout
Concrete Boring No. HA-B4A
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-B5
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling, Inc. Start 15 September 2015
Finish 15 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 316.1
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVD 88
Hammer Weight (Ib) - 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 246.385
Hammer Fall (in.) - 30 " | PID Make & Model: N/A E 1,096,345
4 © o - .
|2 .12C| og oz é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand F'eu',d Test
Sloslo=|aT|Eog| S o 85 AEIERE
-..g_ 89|ag|E %_ is 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
5 s1 1.0 ML | Medium dense black SILT with sand (ML), mps 2 mm, no odor, dry 25|75
7 20 3.0
7 -FLY ASH-
9
4 S2 3.0 ML | Similar to S1, except loose 25|75
4 24 5.0
5
4
5 2 S3 5.0 ML | Similar to S1, except very loose 10|30|60
2 20 7.0
2
2
2 S4 7.0 ML | Very loose brown to dark brown SILT (ML) interbedded with seams of 10{90
1 18 9.0 fine sand, mps 1 mm, no odor, moist, trace organic fibers (wet at tip of
2 spoon)
2
1 S5 9.0 ML | Similar to S4, except wet to moist 10{90
1 18 | 11.0
-104 2
2
1 s6 | 11.0 ML | Similar to S4, except with frequent interbedded seams of medium to 20(80
1 18 | 13.0 fine sand, mps 2 mm, wet
1
1
1 s7 | 13.0 ML | Similar to S4 10(90
1 20 | 15.0
1
1
15 Twon| s8 | 15.0 ML | Similar to 54 10/90
1 24 | 17.0 Note: Sample moist to wet throughout entire sample. May be perched
% groundwater.
291\ ] A I A S AN A IR A B
WOH| S9 | 17.0| 17.0 | ML | Similar to S4, except with interbedded layers of coarse to fine sand 15/25/60
1 16 | 19.0 (boiler slag particles), mps 2 mm
2
1 -FLY ASH/BOILER SLAG-
4 S10 | 19.0 ML | Similar to S4, except moist to wet 1090
1 18 | 21.0
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 ;{;:;:me Overburden (ft) 50.0
Time (hr.) Potom | BOUOM| yy/ oo c | T Thin Wall Tube [EL] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/15/15 430 | Y- Undisturbed Sample Cuttings Samples 195
S - Split Spoon Sample Grout
Concrete Boring No. HA-B5
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B5
TEST BORING REPORT File No.  40616-300
SheetNo. 2 of 2
[ T =] = -
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l aT| 508 S @ o =| @
'*E_ 8¢© %_8' IS %_ % (Cu§ N (Density/consistency, color, GROUP NAME, max. particle size*, 2l ol g 2] o[8]8 g %‘ g
o238 Ex So|HSs a structure, odor, moisture, optional descriptions SIEISIZEIEISD § S
a g B Q gl 2 GEOLOGIC INTERPRETATION) 2lel=2lex522 &
20—
1
2 S11 | 21.0 ML | Very loose brown to dark brown SILT (ML) with frequent interbedded 5195
3 18 | 23.0 layers of black coarse to fine grained cinders and slag particles, mps 3
% mm, no odor, wet
L -FLY ASH/BOILER SLAG-
1| s12] 230 ML | Similar to 511 595
1 18 | 25.0
2
3
1 | S13 | 25.0 ML | Similar to S11 5 |95
2 | 18 | 27.0
1
1
1 S14 | 27.0 ML | Similarto S11 5195
1|24 | 290
1
1
WOH| S15 | 29.0 ML | Similar to S11 5|95
WOH| 24 | 310
1
1
284.1
32.0
2 S16 | 33.0 CH | Medium stiff gray fat CLAY with fine sand in frequent partings (CH), mps 5/95|S|M|M|H
4 24 | 350 1 mm, no odor, moist
4
7
-ALLUVIAL DEPOSITS-
3 S17 | 38.0 CH | Similar to S16 5/95|S|M|M|H
4 24 | 40.0 Note: Medium to fine sand found in tip of spoon.
4
7
276.1
40.0
i
14 | s18 | 43.0 SP | Dense light brown poorly graded SAND (SP), mps 3 mm, no odor, wet 80|20
20 | 20 | 450
18
16
-FLUVIAL DEPOSITS-
15 | S19 | 48.0 SP | Similarto S18 80120
12 15 | 50.0
14
26
- e . . . : HA-B5
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

Boring No. HA-B5
TEST BORING REPORT File No. 40616-300
SheetNo. 3 of 2
) . —| —= "
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
0 266.1
50.0 BOTTOM OF EXPLORATION 50.0 FT
Note: Borehole grouted to 65 ft upon completion. Pushed three shelby
tube samples in offset hole at depths of 10.0 to 12.0 ft, 20.0 to 22.0 ft,
and 27.0 to 29.0 ft. See Test Boring Report HA-B5A for details.
- e . . . : HA-B5
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No. HA-BSA
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling, Inc. Start 16 September 2015
Finish 16 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA 5 . | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 316.1
Inside Diameter (in.)| 4.25 1.375 - Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib)] - 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 246.385
Hammer Fall (in.) - 30 " | PID Make & Model: N/A E 1,096,345
4 © o - .
213 |82 o] 2| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
c |25l eS| |58%| & o sl |3 E |58 5.
Els ©|l s 8 EX|® a 2 3 (Density/consistency, color, GROUP NAME, max. particle size*, c|lo|c|T|e|o|c|E|T| D
O gg Ex g o |phos| O structure, odor, moisture, optional descriptions 38 = 38 g EIE % EARAR
o 8 S o gl 2 GEOLOGIC INTERPRETATION) fleixzlel=2lalRlIEE
[ 0 Note: Augered to shelby tube sampling depths without collecting split-
spoon samples.
= 5 -
10T ot 10.0 ML | Brown to dark brown SILT (ML)
U | 24 | 120
B S
H
= 15,
- 20
Water Level Data Sample ID Well Diagram Summary
.| Elapsed| _ Depth (ft) to: 0 - Open End Rod Dﬂ@ Riser Pipe
Date Time Timg(hr —ooht UL ot ¢ Th[?er:N r;lT Z Screen Overburden (ft) 29.0
“Jof Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) -
9/16/15 250 | Y- Undisturbed Sample Cuttings Samples 3U
S - Split Spoon Sample Grout
Concrete Boring No. HA-B5A
Bentonite Seal
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitations of sampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

TEST BORING REPORT

Boring No.

HA-BS5A

File No. 40616-300
SheetNo. 2 of 2

) . —| —= "
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5

20 p U2 | 200 ML | Brown to dark brown SILT (ML)
u 24 | 22.0
B S
H
v
= 2537*
i P | us | 270 ML | Brown to dark brown SILT (ML)
u 8 29.0 Poor recovery due to the presence of cinders and boiler slag.
B S
H
B 287.1
29.0 BOTTOM OF EXPLORATION 29.0 FT
Note: Borehole grouted upon completion. See Test Boring Report HA-
B5 for additional details.
- HA-B5A
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 5
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-BS
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start 16 September 2015
Finish 17 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 307.4
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgggHaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 245,683
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,098,769
4 © o - .
13 .|8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|S=S| S |58 & AL 58z s
-..g_ 89|ag|E %_ is 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S a 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
0 SAND/GRAVEL ROADWAY-
B 306.4
6 s1 1.0 1.0 | CL | Stiff light brown lean CLAY (CL), mps 1 mm, no odor, dry 10{90
6 24 3.0
i 9 -FILL-
13
i 5 S2 3.0 CL | Stiff gray lean CLAY (CL) interbedded with layers of brown SILT with 10{90
4 24 5.0 sand (ML), mps 1 mm, no odor, dry
B 6
7
5 3 S3 5.0 CL | Medium stiff gray lean CLAY with sand (CL), mps < 1 mm, no structure, 15|85
3 24 7.0 no odor, dry
B 5
8
i 3 S4 7.0 CL | Medium stiff gray lean CLAY with sand (CL), mps <1 mm, no structure, 6 |94
3 24 9.0 no odor, dry
B 6
8
i 3 S5 9.0 CL | Stiff light brown lean CLAY with sand (CL), mps 1 mm, no odor, dry 15|85
6 | 24 | 110
-10- 6
8
B 296.4
3 s6 | 11.0| 11.0 | CL | Stiff gray lean CLAY (CL), mps <1 mm, stratified, no odor, dry 100
4 1 24 | 130
B g -ALLUVIAL DEPOSITS-
i 6 S7 13.0 CL | Stiff gray lean CLAY (CL) with sand and fine sand in frequent partings 3197
7 1 24 | 150
B 6
9
15 4 s8 | 15.0 CL | Similar to S7, trace organic fibers 5 (95
5 | 24 | 17.0
B 9
9
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 ;{;:;:me Overburden (ft) 75.0
Time (hr.) Potom | BOUOM| yy/ oo c | T Thin Wall Tube [EL] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/16/15 40,0 | Y- Undisturbed Sample Cuttings Samples 205
S - Split Spoon Sample Grout
Concrete Boring No. HA-B6
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M -Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitation ampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B6
TEST BORING REPORT File No.  40616-300
SheetNo. 2 of 3
n . —~| —= N
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
‘% 8¢© %_ 8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % MRARS g % %,
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 8 o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
20 10 S9 20.0 CL | Medium stiff gray lean CLAY (CL) with frequent interbedded layers of 60|40
10 | 24 | 220 fine sand (SM), mps 1 mm, no odor, moist
12
15
-ALLUVIAL DEPOSITS-
3 S10 | 25.0 CL | Medium stiff brown lean CLAY (CL) with interbedded layers and seams 5195
3 24 | 27.0 of silty sand, mps 1 mm, no odor, moist
4
4
Note: Switched to mud rotary at 20.0 ft.
2 s11 | 28.0 CL | Very soft yellow-brown to brown lean CLAY (CL), mps < 1 mm, no odor, 100
1 24 | 30.0 moist
1
2
2764 | | . ___________ ] R N N O ) A I
31.0
4 s12 | 33.0 SP | Loose light brown poorly graded SAND (SP) with occasional layers of 20|80
4 18 | 35.0 silt, mps 2 mm, well stratified, no odor, dry
5
10
270.4
37.0
7 s13 | 38.0 SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, 60|40
9 20 | 40.0 stratified, no odor
% Note: Wet at tip of spoon.
i
-FLUVIAL DEPOSITS-
9 | s14 | 43.0 SP | Similar to S13 90(10
11 | 16 | 450
15
19
8 | s15 | 48.0 SP | Similarto S13 90(10
11 18 | 50.0
12
14
- e . . . : HA-B6
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

Boring No. HA-B6
TEST BORING REPORT File No.  40616-300
SheetNo. 3 of 3

n . [ = .
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= o= s ) ) | @
‘% 8¢© %_8' IS %_ % & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|8 g % %,
© 28| Ex|HO|BSS a structure, odor, moisture, optional descriptions SIEISIZEIEISD % 5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) 2lelelelel=lEllla 5
0

13 | s16 | 53.0 SP | Similarto S13 80(20

13 18 | 55.0

13

16

-FLUVIAL DEPOSITS-
2494 | ] I N I A A O N A N

9 s17 | 58.0| 58.0 [ SW | Medium dense light brown well graded SAND (SW), trace fine gravel, 20/60(20

9 18 | 60.0 mps 5 mm, no odor, wet

15

17

10 | s18 | 63.0 SW | Similar to S17, except trace shell fragments, stratified 25/60(15

11 18 | 65.0

13

15

10 | S19 | 68.0 SW | Similar to S17, well stratified 25/55(20

11 12 | 70.0

8

11

10 | s20 | 73.0 SW | Similar to S17, except trace coarse to fine gravel, mps 20 mm 35/55(10

10 15 | 75.0

15

13

232.4
75.0 BOTTOM OF EXPLORATION 75.0 FT
Note: Borehole grouted upon completion.
- e . . . : HA-B6
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

TEST BORING REPORT Boring No.  HA-B7
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling, Inc. Start 22 September 2015
Finish 22 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 302.9
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgggHaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 249,818
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,497
4 © o - .
13 .|8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Clas|S=S| S |58 & AL 58z s
-..g_ 89|ag|E %_ is 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 12 s1 1.0 SM | Medium dense black silty SAND (SM), mps 2.0 mm, no odor, dry, 30/50(20
12 | 15 3.0 contains cinders and slag particles
B 7
4 3004 | _ | CEILL- I A N A N A A N A B
S O i CLAT (L] 7acs s and o s 4 im0 oo, @ 199
- iff gray lean , trace cinders and slag, mps 4 mm, no odor, dry
g g% 3.0 c Stiff gray lean CLAY (CL) intermixed with cinder and slag fragments to >|>]10)20/60
B 5 5.0 particles, mps 15 mm, no odor, dry
5
BREE s3 5.0 CL | Similarto S2, mps 5 mm 5/5|5|85
4 20 7.0
B 7
8
i 3 sS4 7.0 CL | SimilartoS2 10| 5|5 (80
4 24 9.0
B 6
7
i 2 S5 9.0 CL | Similar to S2, except medium stiff, trace cinders and slag particles, mps 100 H
4 20 11.0 3mm
-10- 4
6
B 29 1 ] N A N A N A N N AN B
3 S6 11.0 | 11.0 | CH | Medium stiff gray-brown fat CLAY with sand (CH), no odor, dry 13|87 H
4 1 24 | 130
B 7
8
i 2 S7 13.0 CH | Similar to S6, except gray to gray-brown, no cinders and slag 100Q H
4 1 24 | 150
B 6
6
15 2 S8 15.0 CH | Similar to S6, except medium stiff 100 H
3 |24 | 170
B 3
3
i 1 S9 17.0 CH | Similar to S6, except moist, soft 100
1|24 | 190
B 2
3
B 283.9
1 S10 | 19.0| 19.0 | CL | Very soft lean CLAY (CL), mps <1 mm, no odor, wet 10(90
1|24 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 ;{;:;:me Overburden (ft) 27.0
Time (hr.) Potom | BOUOM| yy/ oo c | T Thin Wall Tube [EL] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
9/22/15 Dry | U-Undisturbed Sample Cuttings Samples 125
S - Split Spoon Sample Grout
Concrete Boring No. HA-B7
Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High
Toughness: L -lLow M -Medium H - High Dry Strength: N-None L-Low M-Medium H-High V- VeryHigh
ximum particle size (mps) is determined by direct observati ithi e limitation ampler size
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B7
TEST BORING REPORT File No. 40616-300
SheetNo. 2 of 2
) . —~| —= "
€|8.|22|08|coz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & © [} | 2
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEISIZEIEISD 2| &
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) N I gEE 5
20—
1
i 219 | ] N O I O O
WOH/| s11 | 21.0| 21.0 | SM | Loose brown silty SAND (SM), mps 1 mm, well stratified, no odor, dry 60|40
2 | 24 | 230
B 3
3
[ -ALLUVIAL DEPOSITS-
25 2 s12 | 25.0 SM | Similar to S11, except with frequent seams of silt and fine sand, well 60|40
3 24 | 27.0 stratified, moist
B 6
7
B 275.9
27.0 BOTTOM OF EXPLORATION 27.0 FT
Note: Borehole grouted upon completion.
- e . . . : HA-B7
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.




APPENDIX B

CPT Sounding Logs and Related Information



Depth (feet)

Haley & Aldrich

Job No: 15-53087
Date: 09:17:15 17:40
Site: AECI-New Madrid

Sounding: CPT15-HAC1
Cone: 419:T1500F15U500
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o o o

©
o

TargetDepth

100

Max Depth: 15.250 m / 50.03 ft
Depthinc: 0.050 m/0.164 ft

Avgint: 0.100 m

o
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2
|

Rf (%)
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6

u (ft) SBT
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L. A T

Target Depth

Saray ST
Gravelly Sand
Sand
Gravelly Sand
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Sandy Silt
Silty Clay
Clayey Silt
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Sar%,d)}/ Silt
Sandy Silt

Silty Sand/Sand
Silt
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Silty Sand/Sand
Sand

Gravelly Sand
Sand

Gravelly Sand

Gravelly Sand

Sand
Sand

TargetDepth

“TargetDepth

File: 15-53087_CP01.COR

Hydrostatic Line O Ueq

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4044206m E: 270757m

@ Assumed Ueq <] 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)

(00} ~ o2}
o o o

©
o

100

Haley & Aldrich

Job No: 15-53087
Date: 09:17:15 14:41
Site: AECI-New Madrid

Sounding: CPT15-HAC2
Cone: 419:T1500F15U500

gt (tsf)
200

400

TargetDepth

Max Depth: 15.250 m / 50.03 ft
Depthinc: 0.050 m/0.164 ft
Avgint: 0.100 m

Rf (%)

4 0 2 4

6

u (ft) SBT
0 100 200 0 6 12

Target Depth

SarTay ST
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Clayey Silt
Clayey Silt
Clayey Silt
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C_Iayg){snt
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Clayey Silt

Silty Clay
sngua));

Clay
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Sandy Silt
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Sand
Gravelly Sand

Sand
Gravelly Sand

Sand
Gravelly Sand
Gravelly Sand

TargetDepth

Hydrostatic Line O Ueq

“Target Dep;h

File: 15-53087_CP02.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4044000m E: 270758m

@ Assumed Ueq <] 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)

Haley & Aldrich

Job No: 15-53087
Date: 09:17:15 15:59
Site: AECI-New Madrid

Sounding: CPT15-HAC3
Cone: 419:T1500F15U500

gt (tsf)
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|
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©
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TargetDepth

100

Max Depth: 29.000 m / 95.14 ft
Depthinc: 0.050 m/0.164 ft

Avgint: 0.100 m

fs (tsf)

2
|

Rf (%)

4 0 2 4 6

u (ft) SBT

0 100 200 0 6 12
L. A [T
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SeTTSTIVETTTES
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Sand
Gravelly Sand
Sand

Gravelly Sand

Sand
Sand

Gravelly Sand

TargetDepth

File: 15-53087_CP03.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4044097m E: 270832m

@ Assumed Ueq <] 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: 15-53087 Sounding: CPT15-HAC4

Ha|ey & Aldrich Date: 09:17:15 13:17 Cone: 419:T1500F15U500

Site: AECI-New Madrid

gt (tsf) fs (tsf) Rf (%) u (ft) SBT

0 200 400 2 4 0 100 200 0 6 12
| || L. A T
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%
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(o] ~ [o2]
o o o

©
o

100

Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP04.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4044000m E: 270732m
Avgint: 0.100 m

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: 15-53087 Sounding: CPT15-HAC5

Ha|ey & Aldrich Date: 09:15:15 17:52 Cone: 419:T1500F15U500

Site: AECI-New Madrid

gt (tsf) fs (tsf) Rf (%) u (ft) SBT
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©
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Max Depth: 22.900 m / 75.13 ft File: 15-53087_CP05.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043453m E: 270755m
Avgint: 0.100 m

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: 15-53087

Haley & Aldrich Date: 09:16:15 10:26

Site: AECI-New Madrid

Sounding: CPT15-HAC6
Cone: 419:T1500F15U500

qt (tsf) fs (tsf)
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Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP06.COR
Depthinc: 0.050 m/0.164 ft
Avgint: 0.100 m
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L. A [T

SaTTay ST

Sandy Silt
Silt
Sandy Silt
Silt
Silty Clay
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TargetDepth

TargetDepth

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4043392m E: 270698m

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: 15-53087

Ha|ey & Aldrich Date: 09:15:15 14:36

Site: AECI-New Madrid

Sounding: SCPT15-HACY
Cone: 419:T1500F15U500

qt (tsf) fs (tsf)
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Max Depth: 29.000 m / 95.14 ft File: 15-53087_SP07.COR
Depthinc: 0.050 m/0.164 ft
Avgint: 0.100 m

0

Rf (%)

2 4
RN IR B

u (ft) SBT
6 0O 100 200 0 6 12

CrayeySTT
Clayey Silt
Silt

Clay
Sandy Silt
Silt

Sensitive Fines
Sensitive Fines
Silty Sand/Sand
andy Sit
Clayey Silt
Clayey Silt
Cla¥e¥8ilt
Clayey Silt
Sensitive Fines
Silt
Silt
Sand
Silty Sand/Sand
Sand

Gravelly Sand

Sand

Gravelly Sand

Sand

Gravelly Sand
Sand

Gravelly Sand

Gravelly Sand
Gravelly Sand

Sand

Gravelly Sand

Gravelly Sand
Sand

Sand

Gravelly Sand
Sand

Gravelly Sand

Sand
Gravelly Sand

Target Depth

Target Depth

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4043266m E: 271126m

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: 15-53087 Sounding: SCPT15-HACS

Ha|ey & Aldrich Date: 09:16:15 12:39 Cone: 419:T1500F15U500

Site: AECI-New Madrid

gt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 15.250 m / 50.03 ft File: 15-53087_SP08.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043175m E: 270700m
Avgint: 0.100 m

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)

Haley & Aldrich

Job No: 15-53087
Date: 09:17:15 11:57
Site: AECI-New Madrid

Sounding: CPT15-HAC9
Cone: 419:T1500F15U500
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File: 15-53087_CP09.COR

Hydrostatic Line O Ueq

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4042932m E: 271425m

@ Assumed Ueq <] 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: 15-53087 Sounding: CPT15-HAC10

Ha|ey & Aldrich Date: 09:17:15 17:40 Cone: 419:T1500F15U500

Site: AECI-New Madrid
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Max Depth: 15.400 m/50.52 ft File: 15-53087_CP10.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4044217m E: 270784m
Avgint: 0.100 m

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.



Normalized Cone Penetration Test Plots



Depth (feet)

Job No: 15-53087 Sounding: CPT15-HAC3
Ha|ey & Aldrich Date: 09:17:15 15:59 Cone: 419:T1500F15U500
Site: AECI-New Madrid
Norm: Qt fs (tsf) Norm: Fr (%) u (ft) SBTn
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Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4044097m E: 270832m

Avgint: 0.100 m

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: 15-53087 Sounding: CPT15-HAC5
Ha|ey & Aldrich Date: 09:15:15 17:52 Cone: 419:T1500F15U500
Site: AECI-New Madrid
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Max Depth: 22.900 m / 75.13 ft File: 15-53087_CP05.COR SBT: Robertson, 1990
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043453m E: 270755m

Avgint: 0.100 m

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: 15-53087 Sounding: SCPT15-HACY

Ha|ey & Aldrich Date: 09:15:15 14:36 Cone: 419:T1500F15U500

Site: AECI-New Madrid
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Max Depth: 29.000 m / 95.14 ft File: 15-53087_SP07.COR SBT: Robertson, 1990
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043266m E: 271126m
Avgint: 0.100 m

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: 15-53087 Sounding: CPT15-HAC9

Ha|ey & Aldrich Date: 09:17:15 11:57 Cone: 419:T1500F15U500

Site: AECI-New Madrid

Norm: Qt fs (tsf) Norm: Fr (%) u (ft) SBTn
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Max Depth: 22.900 m/ 75.13 ft File: 15-53087_CP09.COR SBT: Robertson, 1990
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4042932m E: 271425m
Avgint: 0.100 m

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 Plots



Depth (feet)

. Job No: 15-53087 Sounding: SCPT15-HACY
Ha|ey & Aldrich Date: 09:15:15 14:36 Cone: 419:T1500F15U500
Site: AECI-New Madrid
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Max Depth: 29.000 m / 95.14 ft File: 15-53087_SP07.COR SBT: Robertsonand Campanella, 1986
Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043266m E: 271126m
Avgint: 0.100 m

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: 15-53087

Haley & Ald“Ch Date: 09:16:15 12:39

Site: AECI-New Madrid

Sounding: SCPT15-HACS
Cone: 419:T1500F15U500
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Depthinc: 0.050 m/0.164 ft Coords: UTM Zone 16 N: 4043175m E: 270700m

Avgint: 0.100 m

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:

15-53087

Client: Haley & Aldrich
Project: AECI - New Madrid
Sounding ID: SCPT15-HAC7

Date: 15-Sep-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)
1.15 0.49 1.58

3.12 2.46 2.88 1.30 2.29 570
6.40 5.74 5.93 3.05 11.46 266
9.68 9.02 9.15 3.21 6.25 514
12.96 12.30 12.39 3.25 7.95 408
16.24 15.58 15.66 3.26 8.84 369
19.52 18.86 18.92 3.27 6.97 469
22.80 22.15 22.20 3.27 6.67 490
26.08 25.43 25.47 3.27 5.37 610
29.36 28.71 28.75 3.28 431 760
32.64 31.99 32.02 3.28 4.21 778
35.92 35.27 35.30 3.28 4.11 797
39.21 38.55 38.58 3.28 4.19 782
42.49 41.83 41.86 3.28 3.90 841
45.77 45.11 45.14 3.28 4.59 714
49.05 48.39 48.42 3.28 3.90 841
52.33 51.67 51.69 3.28 4.19 782
55.61 54.95 54.97 3.28 4.48 731
58.89 58.23 58.25 3.28 4.35 754
62.17 61.52 61.53 3.28 4.38 749
65.45 64.80 64.81 3.28 4.29 765
68.73 68.08 68.09 3.28 4.37 750
72.01 71.36 71.37 3.28 434 755
75.30 74.64 74.65 3.28 3.46 947
78.58 77.92 77.93 3.28 3.78 867
81.86 81.20 81.21 3.28 3.78 867
85.14 84.48 84.49 3.28 3.57 918
88.42 87.76 87.78 3.28 3.65 898
91.70 91.04 91.06 3.28 4.02 815
95.14 94.49 94.50 3.44 3.81 904
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Job No:

15-53087

Client: Haley & Aldrich
Project: AECI - New Madrid
Sounding ID: SCPT15-HAC8

Date: 16-Sep-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)

1.15 0.49 1.58

2.95 2.30 2.74 1.16 0.89 1306
6.23 5.58 5.78 3.03 6.56 462
9.51 8.86 8.98 3.21 5.51 582
12.80 12.14 12.23 3.25 494 657
16.08 15.42 15.49 3.26 5.83 559
19.36 18.70 18.76 3.27 5.23 625
22.64 21.98 22.03 3.27 5.71 573
25.92 25.26 25.31 3.27 5.27 622
29.20 28.54 28.58 3.28 5.43 603
32.48 31.82 31.86 3.28 5.83 562
35.76 35.10 35.14 3.28 5.43 604
39.04 38.39 38.41 3.28 5.43 604
42.32 41.67 41.69 3.28 5.27 622
45.60 44.95 44.97 3.28 5.11 642
48.88 48.23 48.25 3.28 4.62 710
50.03 49.38 49.40 1.15 0.97 1181
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Pore Pressure Dissipation Summary and

Pore Pressure Dissipation Plots



Job No:

15-53087

Client: Haley & Aldrich

Project: AECI - New Madrid, Marston, MO

Start Date: 15-Sep-2015

End Date: 17-Sep-2015

CPTu PORE PRESSURE DISSIPATION SUMMARY
. Test I?sjtirhated Calculat.ed Estimatfed
Sounding ID File Name Cone érea Duration Depth Equilibrium Pore Phreatic Phreatic
(em?) (s) () Pressure U, Surface Surface
(ft) (ft) (ft)
CPT15-HAC1 15-53087_CPO1 15 605 50.03 8.97 41.07
CPT15-HAC2 15-53087_CP02 15 700 50.03 1.92 48.12
CPT15-HAC3 15-53087_CP03 15 600 95.14 53.33 41.81
CPT15-HAC4 15-53087_CP04 15 600 50.03 15.06 34.97
CPT15-HACS 15-53087_CP05 15 1000 75.13 31.73 43.40
CPT15-HAC6 15-53087_CP06 15 300 50.03 19.92 30.11
SCPT15-HAC7 15-53087_SP07 15 300 1.15
SCPT15-HAC7 15-53087_SP07 15 300 3.12
SCPT15-HAC7 15-53087_SP07 15 190 6.40 2.59 3.81
SCPT15-HAC7 15-53087_SP07 15 600 95.14 53.33 41.81
SCPT15-HAC8 15-53087_SP08 15 200 1.15
SCPT15-HAC8 15-53087_SP08 15 150 2.95
SCPT15-HAC8 15-53087_SP08 15 150 6.23
SCPT15-HAC8 15-53087_SP08 15 150 9.51 0.34 9.17
SCPT15-HAC8 15-53087_SP08 15 400 12.80
SCPT15-HAC8 15-53087_SP08 15 600 16.08
SCPT15-HAC8 15-53087_SP08 15 1700 19.36
SCPT15-HAC8 15-53087_SP08 15 600 22.64
SCPT15-HAC8 15-53087_SP08 15 400 25.92
SCPT15-HAC8 15-53087_SP08 15 600 29.20
SCPT15-HAC8 15-53087_SP08 15 7020 32.48
SCPT15-HAC8 15-53087_SP08 15 5800 35.76
SCPT15-HAC8 15-53087_SP08 15 900 39.04
SCPT15-HAC8 15-53087_SP08 15 2400 42.32
SCPT15-HAC8 15-53087_SP08 15 600 45.60
SCPT15-HAC8 15-53087_SP08 15 200 48.88
SCPT15-HAC8 15-53087_SP08 15 900 50.03
CPT15-HAC9 15-53087_CP09 15 500 75.13 27.89 47.24
CPT15-HAC10 15-53087_CP10 15 600 50.52
Totals 29 dissipations 484.4 min
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Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HACL1
I Date: 17-Sep-2015 17:40:26 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_CPO01.PPD
Trace Summary: Depth: 15.250 m/50.032 ft
Duration: 605.0 s
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U Min: 5.4 ft
U Max: 14.6 ft

WT: 12.517 m/41.066 ft
Ueq: 9.0 ft
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Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HAC2

I Date: 17-Sep-2015 14:41:36 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_CP02.PPD U Min: 0.6 ft WT: 14.666 m/48.116 ft

Trace Summary: Depth: 15.250 m/50.032 ft U Max: 10.1 ft Ueq: 1.9 ft

Duration: 700.0 s




Job No: 15-53087 Sounding: CPT15-HAC3
I Date: 17-Sep-2015 15:59:49 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Trace Summary: Depth: 29.000 m/95.143 ft U Max: 54.7 ft Ueq: 53.3 ft

Duration: 600.0 s




Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HAC4
I Date: 17-Sep-2015 13:17:21 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Trace Summary: Depth: 15.250 m/50.032 ft U Max: 21.4 ft Ueq: 15.11ft

Duration: 600.0 s




Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087

Sounding: CPT15-HAC5

Date: 15-Sep-2015 17:52:55 Cone: AD419

Site: AECI-New Madrid

Cone Area: 15 sq cm
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Filename: 15-53087_CP05.PPD U Min: 26.2 ft WT: 13.230m/43.405 ft
Trace Summary: Depth: 22.900 m/75.130 ft U Max: 31.8 ft Ueq: 31.7 ft

Duration: 1000.0 s
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Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HAC6
I Date: 16-Sep-2015 10:26:29 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_CP06.PPD U Min: 17.7 ft WT: 9.177 m/30.108 ft
Trace Summary: Depth: 15.250 m/50.032 ft U Max: 35.3 ft Ueq: 19.9 ft

Duration: 300.0 s




Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC7
I Date: 15-Sep-2015 14:36:00 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP07.PPD U Min: -0.7 ft
Trace Summary: Depth: 0.350 m/1.148 ft U Max: -0.0 ft

Duration: 300.0 s
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC7
I Date: 15-Sep-2015 14:36:00 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Trace Summary: Depth: 0.950 m/3.117 ft U Max: 0.2 ft

Duration: 300.0 s



Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC7
I Date: 15-Sep-2015 14:36:00 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP07.PPD U Min: 0.7 ft WT: 1.161 m/ 3.809 ft
Trace Summary: Depth: 1.950 m/6.398 ft U Max: 3.2 ft Ueq: 2.6 ft

Duration: 190.0 s
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC7
I Date: 15-Sep-2015 14:36:00 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP07.PPD U Min: 51.5ft WT: 12.744m/41.811 ft

Trace Summary: Depth: 29.000 m/95.143 ft U Max: 53.9 ft Ueq: 53.3 ft

Duration: 600.0 s




Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP08.PPD U Min: 1.5 ft

Trace Summary: Depth: 0.350 m/1.148 ft U Max: 11.5 ft

Duration: 200.0 s




Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8

I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Time (S)
Filename: 15-53087_SP08.PPD U Min: -0.2 ft
Trace Summary: Depth: 0.900 m/2.953 ft U Max: 4.6 ft

Duration: 150.0 s




Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087 Sounding: SCPT15-HAC8
Date: 16-Sep-2015 12:39:09 Cone: AD419
Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP08.PPD U Min: -0.2 ft
Trace Summary: Depth: 1.900 m/6.234 ft U Max: 0.1 ft

Duration: 150.0 s
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Filename: 15-53087_SP08.PPD U Min: 0.2 ft WT: 2.796 m/9.172 ft
Trace Summary: Depth: 2.900 m/9.514 ft U Max: 0.4 ft Ueq: 0.3 ft

Duration: 150.0 s
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Trace Summary: Depth: 4.900 m/ 16.076 ft U Max: 48.5 ft

Duration: 600.0 s




Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Pore Pressure (ft)

Job No: 15-53087

Haley & Aldrich

Site: AECI-New Madrid

Date: 16-Sep-2015 12:39:09

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8

I Date: 16-Sep-2015 12:39:09 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
I Date: 16-Sep-2015 12:39:09 Cone: AD419
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Pore Pressure (ft)

Job No: 15-53087 Sounding: SCPT15-HAC8
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HAC8
Cone: AD419
Cone Area: 15 sq cm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HAC9

I Date: 17-Sep-2015 11:57:35 Cone: AD419
Haley & AIdrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Pore Pressure (ft)

Job No: 15-53087 Sounding: CPT15-HAC10
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APPENDIX C

Laboratory Test Results
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SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH us.Cs. SAMPLE FINES| NAT. LL PL Pl .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
® HA-B1, S6 11.0-13.0 CL Gray-brown, Lean Clay. 92.7 22.8 42 20 22 . .
Marston, Missouri
Bl HA-B3, S7 13.0-15.0 CL Brown, Lean Clay. 95.5 22.8 47 22 25
A HA-B3,S10 |28.0-30.0 CL Light gray-brown, Lean Clay. 98.4 | 36.1 GRAIN SIZE DISTRIBUTION
4 HA-B6, S4 7.0-9.0 CL Gray-brown, Lean Clay. 94.4 22.6 45 21 24
O HA-B6, S7 13.0-15.0 CL Gray-brown, Lean Clay. 96.5| 211 39 20 19
[1 HA-B7, S6 11.0-13.0| CH Light gray-brown, Fat Clay. 87.3| 225 | 59| 20| 39| October2015 41-1-37431-003
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



"Old

70
LEGEND
60
CL: Low plasticity inorganic
clays; sandy and silty
clays
50
—_ CH: High plasticity inorganic
S clays
E . .
< ML or OL: Inorganic and organic
w40 silts and clayey silts of
S low plasticity
>
= MH or OH: Inorganic and organic
,% silts and clayey silts of
@ 3 high plasticity
-
& CL-ML: Silty clays and clayey
silts
20
10
' CL-M
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LIQUID LIMIT - LL (%)
BORING AND DEPTH us.Cs. SOIL LL PL PI NAT. PASS. ;
SAMPLE NO. (feet) SYMBOL CLASSIFICATION % | % | % | wc % | #200 % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
® HA-B1, S6 11.0-13.0 CL Gray-brown, Lean Clay. 42 20 22 22.8 92.7 . .
Marston, Missouri
Bl HA-B3, S7 13.0-15.0 CL Brown, Lean Clay. 47 22 25 22.8 95.5
¢ HA-B6, S7 13.0-15.0 CL Gray-brown, Lean Clay. 39 20 19 211 96.5
O HA-B7, S6 11.0-13.0 CH Light gray-brown, Fat Clay. 59 20 39 225 87.3
October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

ATTMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | U.S.CS. SAMPLE FINES [ NAT. LL PL PI .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structgral Integrity Assgssments
] Slag Dewatering Pond and Unlined Pond
® HA-B2, S11 28.0-30.0 SM Gray-brown, Silty Sand. 32.1 20.7

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | us.cs. SAMPLE FINES [ NAT. LL PL Pl :
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structgral Integrity Assgssments
Slag Dewatering Pond and Unlined Pond
® HA-B3, S3 5.0-7.0 CL Dark gray, Lean Clay. 952 26.7

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | u.s.CsS. SAMPLE FINES| NAT. LL PL PI .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structgral Integrity Assgssments
Slag Dewatering Pond and Unlined Pond
® HA-B4, S15 48.0-50.0 SP Brown, Poorly Graded Sand. 4.4 18.1

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | U.S.CS. SAMPLE FINES| NAT. LL PL PI .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structgral Integrity Assgssments
] Slag Dewatering Pond and Unlined Pond
® HA-B4, U2 5.7 ML Dark gray, Silt (Ash). 993 329

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-003 LAB DATA.GPJ SHAN_WIL.GDT 10/27/15



‘Old

SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | us.cs. SAMPLE FINES [ NAT. LL PL PI .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |wec%| % % % AECI Structgral Integrity Assgssments
] Slag Dewatering Pond and Unlined Pond
® HA-B5, U1 10.6 ML Dark gray, Silt (Ash). 98.6| 253

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-003 LAB DATA.GPJ SHAN_WIL.GDT 10/27/15



PROJECT AECI Structural Integrity Assessment  DATE 10/12/15 BORING NO. HA-B4

JOB NO. 41-1-37431-003 SHEET NO. 1 TESTED BY CMB

CLIENT NAME _ Haley & Aldrich CHECKED BY

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. u2 DEPTH (ft) 5.0-7.0

Sampling Method  Push

Type of Sample Shelby Tube Inch 3"
Brass 0
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
] 24 INCH RECOVERY
53 Sample: Fair Poor Disturbed
] PP=N/A HAT-3 [i1i] MC [ Dark gray, Silt (ML) (ASH); moist; <10%
] | fine sand, 90% low dry strength, rapid
] 1 | dilatancy, low plasticity.
] T SAVED B
5.5) | I
| . S Consol/Hydro ||
6.0 1 i
] T SAVED B
6.5 1 i
] L 6.6
] 1 |Dark gray, Silty Sand (SM) (Slag); moist;
] | 120% low to no plasiticity fines; 80% fine
] | to coarse grained, subangular, sand.
7.0] PP=N/A HAT-4 |23 mc [
Can/Tare No.| HAT-3 HAT-4
Procedure: ASTM D 2488 WET + TARE 74.43 73.65
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 58.35 56.61
meant for engineering purposes requiring precise classification of soils. TARE 2.54 2.57
% WATER 28.8 315

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146



PROJECT AECI Structural Integrity Assessment  DATE 10/14/15 BORING NO. HA-B5
JOB NO. 41-1-37431-003 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. Ul DEPTH (ft) 10.0-12.0
Sampling Method  Push
Type of Sample Shelby Tube Inch 3"
Brass 0
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
— 24 INCH RECOVERY
103 Sample: Fair Poor Disturbed
] PP=N/A HAT-5 |22 MC E_; E_Dark gray, Silt (ML) (ASH); moist; <10%
] | fine sand, 90% low dry strength, rapid
] 1 | dilatancy, low plasticity.
] 1 SAVED |
10.5) 1 i
] 41 E Consol/Hydro ||
: :: SAVED ZSampIe below 10.8 feet very soft, seeped
] | _|past extruder head during pushing.
11.0
11.5 T I
: 1 [Moisture sample obtained from sample
12.0 PP=N/A HAT-6 |33 ™MC  [::3lining tube.
Can/Tare No.| HAT-5 HAT-6
Procedure: ASTM D 2488 WET + TARE| 45.03 35.53
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 35.54 24.87
meant for engineering purposes requiring precise classification of soils. TARE 2.56 2.54
% WATER 28.8 47.7

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146




PROJECT AECI Structural Integrity Assessment  DATE 10/9/15 BORING NO. HA-B5
JOB NO. 41-1-37431-003 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. u2 DEPTH (ft) 20.0-22.0
Sampling Method  Push
Type of Sample Shelby Tube Inch 3"
Brass 0
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
—] 24 INCH RECOVERY
203 Sample: Fair Poor Disturbed
] PP=N/A HAT-1 |233] MC [13Dark gray, Silt (ML) (ASH) with fine to
] 1 LTIl coarse Sand layers (slag), moist; 20% fine
] 1 SAVED | to coarse, subangualr sand; 80% low dry
| 1 I strength, rapid dilatancy, low plasticity.
20.5| 1 _
_ 4 NN I VU NN
21.0] 1 I
— -+ SAVED -
— —+ N Consol -
21.5 N
] T SAVED B
22.0] PP=N/A HAT-2 >33 mc [oo
Can/Tare No.| HAT-1 HAT-2
Procedure: ASTM D 2488 WET + TARE| 61.95 76.46
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 48.31 58.13
meant for engineering purposes requiring precise classification of soils. TARE 2.52 2.54
% WATER 29.8 33.0

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146




TUBE DENSITY

ASTM D2937
Project AECI Structural Integrity Assessment | Client |Ha|ey & Aldrich
Location Marston, Missouri Tested By / Date CMB [10/9-14/15
Job No. 41-1-37431-003 Calculated By / Date CMB 10/16/15
File 41-1-37431-003 D2937 Checked By / Date CMB 10/16/15
Sample Boring HA-B4 HA-B5 HA-B5
Sample Number U2 Ul U2
Sample Depth 50-7.0 10.0-12.0 20.0-22.0
Height (in) 22.620 23.790 23.845
Diameter (in) 2.881 2.862 2.884
Weight (gms) 4030.5 3983 4280.00
Tare ID
Tare weight (gms)
Wet Weight (gms)
Dry Weight (gms)
Moisture % 30.2 38.3 34.6
Area (in) 6.52 6.43 6.53 0.00
Volume (in) 147.46 153.05 155.77 0.00
Volume (ft) 0.09 0.09 0.09 0.00
Volume (cm) 2416.41 2507.99 2552.58 0.00
Wet Density (pcf) 104.1 99.1 104.7 #DIV/0!
Dry Density (pcf) 80.0 71.7 77.8 #DIV/0!

Shannon & Wilson, Inc.

2043 Westport Center Drive

St. Louis, MO 63146

Form Date: Pre-2001

Revision Date: 03/11/14



CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date TR NETS
Sample U2 File 41-1-37431-003 HA-B4 UZ D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No. C-2
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27|tsf
Moisture Content 38.6 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 pcf Method Used | CAdor B
Nofes: The specific gravity is compuled assuming saluralion at the end of the lest. Computed Ht. 0.830 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.6 Air Press. 2.4 Air Press. 3.9 Air Press. 7.1
Load, tsf 0.25 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4  [Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 77 0.1 120 0.1 183 0.1 390
0.25 79 0.25 123 0.25 191 0.25 421
0.5 80 0.5 124 0.5 198 0.5 443
1 81 1 128 1 201 1 459
2 82 2 128 2 204 2 471
4 83 4 130 4 209 4 480
8 85 8 131 8 212 8 488
17 87 15 133 15 216 15 495
30 88 30 135 30 220 30 501
60 oz 60 = 60 7 60| 506
120{BReSle 120 T 120N 120 512
240 X 240 S 240 X 240 517
CL) s B0 TS 480 N\, 370 520
1440]~ 1440 ~ 1440[,~ 1305 528
Load 5 Load 6 Load 7 Load 8
Air Press. 3.9 Air Press. 2.4 Air Press. 3.9 Air Press, 71
Load, tsf 1.0 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4  [Time, min. Def x10-4 Time, min. Def x10-4 [Time, min. Def x10-4
0.1 518 0.1 507 0.1 510 0.1 525
0.25 517 0.25 507 0.25 510 0.25 526
0.5 517 0.5 507 0.5 510 0.5 526
1 517 1 506 1 510 1 526
2 517 2 506 2 510 2 527
4 516 4 505 4 510 4 527
8 516 8 505 8 511 8 528
15 516 15 504 15 511 15 528
30 A 30 e 30 7 30| 529
) [ _ 60| A e0|ImEmu A 60 /|
120 R 120 N 120 A 120]s
240 BN 240 AR, 240 BN 240 X
480 N 480 R 480 X 480 N,
1440]/ 1440[7 1440]7 = 1440[/ )
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CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date 3 wla i
Sample U2 File 41-1-37431-003 HA-B4'U2 D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No. c-2
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27|1sf
Moisture Content 38.6 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 pcf Method Used | CAdor B
Notes: The specific gravily is computed assuming saturation at the end of the test. Computed Ht. 0.830 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 13.3 Air Press. 25.9 Air Press. 50.8 Air Press. 101.3
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 16.0 Load, tsf 32.0
Time, min. Defx10-4 [Time, min. Def x10-4 Time, min. Def x10-4 |[Time, min. Def x10-4
0.1 707 0.1 1104 0.1 1473 0.1 1812
0.25 762 0.25 1147 0.25 1503 0.25 1830
0.5 788 0.5 1167 0.5 1518 0.5 1841
1 804 1 1180 1 1530 1 1851
2 817 2 1193 2 1540 2 1859
4 827 4 1203 4 1548 4 1867
8 838 8 1211 8 1556 8 1874
15 845 15 1219 15 1563 15 1880
30 851 30 1226 30 1570 30 1886
60 858 60 1232 60 1575 60 1891
120 863 120 1238 120 1580 120 1897
240 868 240 1243 240 1586 240 1902
410 871 480 1248 480 1591 480 19086
4245 884 1440 1255 1440 1598 1440 1913
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CONSOLIDATION TEST

Sheet 3
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date T4 ES [
Sample U2 File 41-1-37431-003 HA-B4 U2 D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No. c-2
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27 |tsf
Moisture Content 386 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pef [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 . pcf Method Used | CA>or B
Noles. The specific gravity Is compuled assuming saturafion at the end of the test. Computed Ht. 0.830 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated: |Consolidation Deformation Date Calibrated:|10/29/15
Reason for Calibration:| Test Completion Next Calibration Due:|Next Test
Equipment Used:|Consolidation Appartus Calibrated By:[CMB
Steel Calibration Disk Checked By:|[CMB
Machine Number: 410
Load Machine Def Correction U-100 Corr. U-100 [Compression,
tsf x 10 Factor x 10™ x 10 x 107 Percent C, Void Ratio
0.01 0 0 0 0 0.00% 0 1.08
0.25 41 0 79.0 38 0.38% 3.3E+00 1.07
0.5 56 0 123.0 67 0.67% 3.3E+00 1.06
1.0 72 0 198.0 126 1.26% 2.4E+00 1.05
2.0 92 0 485.0 393 3.93% 1.3E+00 0.99
1.0 84 43 517.0 390 3.90% NA 0.99
0.5 77 43 506.0 386 3.86% NA 1.00
1.0 81 43 511.0 387 3.87% NA 1.00
2.0 83 43 526.0 400 4.00% NA 0.99
4.0 113 0 838.0 725 7.25% 1.2E+00 0.93
8.0 136 0 1209.0 1073 10.73% 1.0E+00 0.85
16.0 158 0 1541.0 1383 13.83% 1.2E+00 0.79
320 177 0 1863.0 1686 16.86% 9.8E-01 0.73
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CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date JT8 ™
Sample K File 41-1-37431-003 HA-BS U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2.503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Tare 362.76 grams Trimmings #2
Weight of Ring 146.33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 cm” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41.96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.06 grams Inundated @ 0.26|tsf
Moisture Content 28.9 29.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 102.8 119.4 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 925 pcf Method Used | CAdor B
Notes: The specific gravily Is compufed assuming saturafion at the end of the test, Computed Ht. 0.865 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.6 Air Press. 24 Air Press. 4.0 Air Press. 7
Load, tsf 0.26 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 150 0.1 267 0.1 430 0.1 590
0.25 154 0.25 276 0.25 438 0.25 598
0.5 159 0.5 281 0.5 443 0.5 604
1 162 1 286 il 447 1 609
2 169 2 289 2 451 2 614
4 173 4 292 4 454 4 618
8 176 8 296 8 458 8 623
17 179 15 300 15 462 15 627
30 182 a0 303 30 465 30 631
60 4 60 ) 60 - 60 635
120]EaNE 02 120 B = 120 [SRREERE 120 639
240 X 240 K 240 4 240 643
480 7 N L 480] 7 N 370 645
1440~ = 1440] .~ S 1440 1305 654
Load 5 Load 6 Load 7 Load 8
Air Press. 4.0 Air Press. 24 Air Press. 4.0 Air Press. 7.1
Load, tsf 1.0 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4 [Time, min. Def x10-4 Time, min. Def x10-4 | Time, min. Def x10-4
0.1 644 0.1 630 0.1 634 0.1 651
0.25 644 0.25 630 0.25 635 0.25 652
0.5 643 0.5 629 0.5 635 0.5 652
1 643 1 629 1 635 1 653
2 643 2 628 2 635 2 653
4 643 4 627 4 635 4 653
8 642 8 626 8 635 8 654
15 642 15 626 15 636 15 654
30 30 30 30 655
60| . o 60| ™\ L 60 ey 60
120 N 120 A 120 AT 120
240 TN 240 P 240 BN 240
480 S 480 7 T 480 /7 N 4801 7 N\
1440[7 N 1440 ~ 1440 N 14401/
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CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date ITR w35
Sample U1 File 41-1-37431-003 HA-B5 U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2,503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Targ 362.76 grams Trimmings #2
Weight of Ring 146,33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 em” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41.96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.08 grams Inundated @ 0.26|tsf
Moisture Content 28.9 29.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 102.8 119.4 pef [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 92.5 pcf Method Used | CAor B
Noles: The specific gravily is computed assuming saturation af the end of the test. Computed Ht. 0.865 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 13.3 Air Press. 25.9 Air Press. 51.1 Air Press. 101.7
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 16.0 Load, tsf 32.0
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min. Def x10-4 [Time, min, Def x10-4
0.1 774 0.1 994 0.1 1245 0.1 1521
0.25 783 0.25 1006 0.25 1259 0.25 1534
0.5 790 0.5 1013 0.5 1267 0.5 1543
1 796 1 1021 1 1277 1 1552
2 802 2 1028 2 1285 2 1561
4 807 4 1034 4 1291 4 1569
8 814 8 1041 8 1298 8 1576
15 820 15 1046 15 1304 15 1582
30 825 30 1052 30 1310 30 1588
60 830 60 1058 60 1316 60 1594
120 834 120 1062 120 1321 120 1600
240 839 240 1068 240 1326 240 1605
410 842 480 1072 480 1332 480 1611
4245 855 1440 1080 1440 1340 1440 1619
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CONSOLIDATION TEST

Sheet 3
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date 116 NG
Sample U1 File 41-1-37431-0028 HA-B5 U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2.503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Targ 362.76 grams Trimmings #2
Weight of Ring 146.33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 cm” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41.96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.06 grams Inundated @ 0.26|tsf
Moisture Content 289 29.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 102.8 119.4 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 92.5 pcf Method Used | CADor B
Noles: The specific gravily Is compuled assuming safurafion at the end of the fest. Computed Ht. 0.865 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated:|Consolidation Deformation Date Calibrated: [10/28/15
Reason for Calibration:|Test Completion Next Calibration Due:|Next Test
Equipment Used: [Consolidation Appartus Calibrated By:|CMB
Steel Calibration Disk Checked By:|CMB
Machine Number: 411
Load Machine Def Correction U-100 Corr, U-100 |Compression,
tsf x 10 Factor x 10 x 10" x 10" Percent 5 Void Ratio
0.01 0 0 0 0 0.00% 0 1.039
0.26 62 0 159.0 97 0.97% 2.9E+00 1.020
0.5 85 0 2835 199 1.99% 2.3E+00 0.999
1.0 108 0 4455 338 3.38% 2.1E+00 0.971
2.0 132 0 607.0 475 4.75% 2.1E+00 0.943
1.0 122 47 643.0 474 4.74% NA 0.943
0.5 109 47 629.0 473 4.73% NA 0.943
1.0 119 47 635.0 469 4,69% NA 0.944
2.0 133 47 652.0 472 4.72% NA 0.943
4.0 158 0 797.0 639 6.39% 1.7E+00 0.909
8.0 188 0 1020.0 832 8.32% 1.8E+00 0.870
16.0 215 0 1279.0 1064 10.64% 1.5E+00 0.823
32.0 236 0 1575.0 1339 13.39% 6.3E-01 0.767
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CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date 313 WEN/LS
Sample U2 File 41-1-37431-003 HA-B5 U2 D2435
Depth (ft) 214 Procedure ASTM D2435
Initial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2.502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.505 0.909 inches Wet Weight 36.19
Measured Reading 4 1.006 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0.906 inches M.C. % 41.2%
Wet Weight + Ring 289.07 Wet+Ring+Targ 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 cm” Wet Weight 36.74
|Height of Solids 0.469 0.469 inches Dry Weight 26.99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26|tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CADor B
Notes: The specilic gravily is compufed assuming safuration at the end of the test, Computed Ht. 0.884 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.7 Air Press. 2.5 Alr Press. 4.0 Air Press. 7.2
Load, tsf 0.26 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min. Def x10-4 |[Time, min. Def x10-4
0.1 41 0.1 86 0.1 142 0.1 247
0.25 43 0.25 88 0.25 145 0.256 252
0.5 46 0.5 89 0.5 147 0.5 256
1 47 1 90 1 151 1 261
2 48 2 93 2 153 2 265
4 49 4 95 4 154 4 270
8 50 8 97 8 158 8 273
17 51 15 98 15 160 15 278
30 54 30 101 30 162 30 281
60 i 60 A 60 A 60 286
120N 120 BB 120 120 289
240 X 240 < 240 > 240 293
480 7 B0 T 4800 7 N\ 370 295
1440]~ N 1440| ~ ~ 1440],~ o 1305 303
Load 5 Load 6 Load 7 Load 8
Air Press. 4.0 Air Press. 2.5 Air Press. 4.0 Air Press. 7.2
Load, tsf 1.0 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4 [Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 294 0.1 281 0.1 282 0.1 301
0.25 293 0.25 280 0.25 282 0.25 302
0.5 293 0.5 280 0.5 282 05 302
1 292 1 279 1 282 1 302
2 291 2 278 2 283 2 303
4 291 4 278 4 283 4 303
8 290 8 278 8 283 8 304
15 290 15 277 15 284 15 304
30 v 30 30 7 30 305
60 ™\ A 60| "\ e 60| \ A 60
120 SN 120 i 120 NS 120]ERST
240 VA 240 PEGEN 240 AN 240 P
480 7 D 480 7 S 480 R 4801 7 N
1440}~ R 14407 2R 1440]7 1440[~
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CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date JTR iWJallg
Sample u2 File 41-1-37431-003 HA-BS U2 D2435
Depth (ft) 21.4 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2.502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.5056 0.909 inches Wet Weight 36.19
Measured Reading 4 1.006 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0,906 inches M.C. % 41.2%
Wet Weight + Ring 289,07 Wet+Ring+Targ 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 cm” Wet Weight 36.74
Height of Solids 0.469 0.469 inches Dry Weight 26.99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26|tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CAdor B
Nofes: The specific gravily is computed assuming saturation al the end of the test. Computed Ht. 0.684 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 12.9 Air Press. 26.2 Air Press. 51.2 Air Press. 101.8
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 16.0 Load, tsf 32.0
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min, Def x10-4 |Time, min. Def x10-4
0.1 404 0.1 678 0.1 966 0.1 1274
0.25 414 0.25 690 0.25 978 0.25 1287
0.5 421 0.5 698 0.5 988 05 1294
1 426 1 707 1 997 1 1302
2 433 2 716 2 1005 2 1310
4 439 4 723 4 1011 4 1316
8 445 8 730 8 1018 8 1322
15 449 15 737 15 1025 15 1329
30 455 30 744 30 1032 30 1336
60 458 60 751 60 1039 60 1343
120 464 120 757 120 1044 120 1347
240 470 240 762 240 1050 240 1353
410 473 480 769 480 1056 480 1360
4245 489 1440 777 1440 1065 1440 1369
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CONSOLIDATION TEST

Sheet 3
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date IR NG
Sample Uz File 41-1-37431-003 HA-BS UZ D2435
Depth (ft) 21.4 Procedure ASTM D2435
[nitial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2,502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.505 0.909 inches Wet Weight 36.19
Measured Reading 4 1.008 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0.906 inches M.C. % 41.2%
Wet Weight + Ring 289.07 Wet+Ring+Tare 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 cm’ Wet Weight 36.74
Height of Solids 0.469 0.469 inches Dry Weight 26.99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CA>or B
Nofes. The specific gravily is computed assuming saturafion af the end of the fest. Computed Ht. 0.884 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated: |Consolidation Deformation Date Calibrated:|{10/29/15
Reason for Calibration:| Test Completion Next Calibration Due:|Next Test
Equipment Used: [Consolidation Appartus Calibrated By:|CMB
Steel Calibration Disk Checked By:|CMB
Machine Number: 440
Load Machine Def | Correction U-100 Corr. U-100 |Compression,
tsf x 10* Factor x 10 x 10 x 10" Percent Cy Void Ratio
0.01 0 0 0 0 0.00% 0 1.14
0.26 23 0 46.0 23 0.23% 2.7E+00 1.14
0.5 38 0 88.0 50 0.50% 3.3E+00 1.13
1.0 55 0 145.0 90 0.90% 5.2E+00 1.12
2.0 74 0 261.0 187 1.87% 2.0E+00 1.10
1.0 70 42 293.0 181 1.81% NA 1.10
0.5 62 42 280.0 176 1.76% NA 1.10
1.0 66 42 283.0 175 1.75% NA 1.10
2.0 78 42 302.0 182 1.82% NA 1.10
4.0 96 0 420.0 324 3.24% 2.6E+00 1.07
8.0 119 0 710.0 591 5.91% 1.6E+00 1.02
16.0 139 0 1000.0 861 8.61% 1.6E+00 0.96
32.0 165 0 1299.0 1134 11.34% 1.8E+00 0.90
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI Structural Integrity Assessment Client |Haley & Aldrich

Location Marston, Missouri Date
Job No. 41-1-37431-003 Tested by CMB 10/09/15
Boring HA-B5 Calculated by CMB 10/12/15
Sample U2 Checked by CMB 10/12/15
Depth (ft) 20.3-20.8 File 41-1-37431-003-HA-B5-U2 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850

Description (p2487 + symbol) Dark gray, Silt (ML) (Ash).
Sample Data

Diameter 2.862 inches Test Data
Height 6.001 inches Time Cell Pressure | Deflection Load
Wet wi. 1045.11 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 7.5 0 0
[ 0000 Jinches 0:00:08 7.5 5 5.6
Initial Deflection (After Confinement) 0:00:15 7.5 10 8.4
[ 0000 Jinches 0:00:23 7.5 15 11.1
Height Change (After Confinement) 0:00:30 7.5 20 13.5
[ 0000 Jinches 0:00:45 7.5 30 17.7
Test Setup Data 0:01:15 7.5 50 22.3
Confinement 7.5 psi 0:01:53 7.5 75 29.3
Deflection 0.001 inch/division 0:02:30 7.5 100 34.8
Load Cons. 1 Ib/division 0:03:23 7.5 135 42.8
After Test Data 0:03:45 7.5 150 44.9
Tare No. 4 0:04:23 7.5 175 47.9
Tare Wt. 103.53 grams 0:05:00 7.5 200 50.6
Wet wt. 1128.14 grams 0:05:53 7.5 235 53.0
Dry wt. 830.38 grams 0:06:15 7.5 250 54.2
Sp. Gravity 2.68 assumed 0:07:30 7.5 300 56.7
0:08:45 7.5 350 59.1
Photograph of Failure 0:10:00 7.5 400 60.1
0:11:15 7.5 450 61.7
Pic # 6062 0:12:30 7.5 500 62.8
(2.5 Inch) 0:13:45 7.5 550 63.0
0:15:00 7.5 600 63.3
0:16:15 7.5 650 64.2
0:17:30 7.5 700 64.5
0:18:45 7.5 750 64.8
0:20:00 7.5 800 64.8
0:21:15 7.5 850 66.1
0:22:30 7.5 900 67.0
REMARKS:
NOTE: The moisture content is taken from the entire sample after
testing is completed.

Shannon & Wilson, Inc.
2043 Westport Center Dr.
St. Louis, Missouri 63146 Form Date: Pre-2001 Revision Date:09/19/13



PA37xxx\37400\37431\Phase 003\41-1-37431-003 HA-B5 U2 D2850 10/12/2015

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HA-B5 By Date
Sample u2 Tested by CMB 10/09/15
Depth (ft) 20.3-20.8 Calculated by CMB 10/12/15
Description Dark gray, Silt (ML) (Ash). Checked by CMB 10/12/15
Specimen Data Instrument Constants
Height 6.001]inches Deformation 0.001 inches/div
Diameter 2.862]inches Load 1 Ib/div.
H/D ratio 2.097 Confinment 7.5 psi
Volume 632.6|cc
Wet wt. 1045.11|grams Peak values
Bulk Density 103.1|pcf p 0.866 tsf
Dry Density 73.1|pcf q 0.326 tsf
M.C. 41.0%|percent strain 15.0% %
Saturation 85.3%|percent strain rate 0.040 in. per min.
Void ratio 1.287
Gs 2.68]assumed
Deformation Load Strain Load Stress p q
div. div. % b tsf tsf tsf
0.000 0 0.0% 0 0.000 0.540 0.000
0.005 5.6 0.1% 5.6 0.063 0.571 0.031
0.010 8.4 0.2% 8.4 0.094 0.587 0.047
0.015 11.1 0.2% 11.1 0.124 0.602 0.062
0.020 135 0.3% 13.5 0.151 0.615 0.075
0.030 17.7 0.5% 17.7 0.197 0.639 0.099
0.050 22.3 0.8% 22.3 0.248 0.664 0.124
0.075 29.3 1.2% 29.3 0.324 0.702 0.162
0.100 34.8 1.7% 34.8 0.383 0.732 0.192
0.135 42.8 2.2% 42.8 0.468 0.774 0.234
0.150 44.9 2.5% 44.9 0.490 0.785 0.245
0.175 47.9 2.9% 47.9 0.521 0.800 0.260
0.200 50.6 3.3% 50.6 0.548 0.814 0.274
0.235 53.0 3.9% 53.0 0.571 0.825 0.285
0.250 54.2 4.2% 54.2 0.582 0.831 0.291
0.300 56.7 5.0% 56.7 0.604 0.842 0.302
0.350 59.1 5.8% 59.1 0.625 0.852 0.312
0.400 60.1 6.7% 60.1 0.631 0.855 0.315
0.450 61.7 7.5% 61.7 0.642 0.861 0.321
0.500 62.8 8.3% 62.8 0.649 0.864 0.324
0.550 63.0 9.2% 63.0 0.646 0.863 0.323
0.600 63.3 10.0% 63.3 0.644 0.862 0.322
0.650 64.2 10.8% 64.2 0.648 0.864 0.324
0.700 64.5 11.7% 64.5 0.646 0.863 0.323
0.750 64.8 12.5% 64.8 0.645 0.862 0.322
0.800 64.8 13.3% 64.8 0.640 0.860 0.320
0.850 66.1 14.2% 66.1 0.648 0.864 0.324
0.900 67 15.0% 67.0 0.652 0.866 0.326
AECI Structural Integrity Assessment
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B5 : SAMPLE - U2
October 2015 41-1-37431-003
SHANNON & WILSON, INC. FIG.
Geotechnical and Environmental




PA37xxx\37400\37431\Phase 003\41-1-37431-003 HA-B5 U2 D2850 10/12/2015

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
PLOT OF TEST DATA
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ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

DEGRADATION PLOT AT PERIOD T=0.1s

SCALE : AS SHOWN

FEBRUARY 2016 FIGURE D-1




40616-300_FIG D2.PPT

NOTES
1. Reference: SHAKE 2000

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MISSOURI

CENTRAL AND EASTERN U.S. GROUND
MOTION ATTENUATION MODELS

SCALE : AS SHOWN
FEBRUARY 2016

FIGURE D-2
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NOTES
1. Reference: SHAKE 2000

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MISSOURI

DETERMINISTIC CONDITIONAL MEAN

SPECTRUM (CMS)

SCALE : AS SHOWN
FEBRUARY 2016

FIGURE D-3
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== «= Arithmetic Mean + Sigma pSa (g)

ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

GROUND MOTIONS LINEARLY SCALED
TO CMS TARGET SPECTRUM

SCALE : AS SHOWN
FEBRUARY 2016

FIGURE D-4
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ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

CONDITIONAL MEAN SPECTRUM
TARGET PERIOD =0.1s
SCALE : AS SHOWN

FEBRUARY 2016 FIGURE D-5
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Spectral Acceleration (g)
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ASSOCIATED ELECTRIC COOPERATIVE, INC.

NEW MADRID POWER PLANT

003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MISSOURI

GROUND MOTIONS LINEARLY SCALED TO
CMS = 0.1s AND MATCHED BETWEEN

T =0.2s and T=0.06s
SCALE : AS SHOWN
FEBRUARY 2016

FIGURE D-6
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FIGURE D-7
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