gE’R"‘, lllinois Environmental Protection Agency

CCR Residual Surface Impoundment Permit Application
% CCR Form 1 - General Provisions
Bureau of Water ID Number: For IEPA Use Only

CCR Permit Number:

Facility Name: Joliet 29 Generating
Station

SECTION 1: FACILITY, OPERATOR, AND OWNER INFORMATION {35 1AC 845.210(b))

1.1 Facility Name

Joliet 29 Generating Station
1.2 | linois EPA CCR Permit Number (if applicable)

Initial Permit
1.3 | Facility Contact Information
Name (first and last) Title Phone Number
DeAndre Cooley anvironmental Specialist| 779-279-2321
Email address o - ‘
DeAndre.Cooley@NRG.com

1.4 | Facility Mailing Address

Street or P.O. box

1210_0 Qh_annahon Road

I City or town Stale 1 Zip Code |
Joliet Illinois 60436

1.5 | Facility Location

Street, route number, or other specific identifier

1800 Channahon Road

Facility, Operator, and Owner Information

County name County code (if known)

Will

City or town State o Zip Code
Joliet lllinois 60436

1.6 | Name of Owner/Operator

Midwest Generation, LLC
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2.1

o 1.7 | Owner/Operator Contact Information

§ Name {first and last) Title Phone Number

§ William Naglosky Plant Manager 815-207-5412
8 Email address

- william.naglosky@nrg.com

‘g 1.8 | Owner/Operator Mailing Address

§' Street or P.O. box

2 804 Carnegie Genter

TE City or town Zip Code

Princeton New Jersey [08540

SECTION 2: LEGAL DESCRIPTION (35 IAC 845.210(c))

Legal Description of the facility boundary

Legal Description

ALL THT PAT OF THE SE1/4 OF SEC 19, TI5N-R10E.. LYING S'LY OF THE CENTERLINE OF CHANNAHON RD: NWLY OF A LINE DESCRIBED AS COMM AT THE SW COR OF THE SE1/4
OF 5D SEC 19; THC RUNNING E ON THE 5 LN OF S0 SEC 1629 FT: THC N 41 DEG 22 E_248.3 FT, THC N 47 DEG 48" E. 587.6 FT, THC N 5) DEG 5 30" E, 371.1 FT: THC N 84 DEG 28
30" E. 545.9 FT TO A PT ON THE E LN OF SD SEC 19, WHICH IS 709.6 FT § OF THE CENTERLINE OF THE PUBLIC HIGHWAY KNOWN AS CHANNAHON RD. (EX THT PAT TAKEN BY
THE STATE OF ILLINOIS BY DOC# R68-013815} A (EX THEREFROM THE FOLLOWING DESCRIBED PARCEL TO WIT. THT PRT OF THE SE1/4 OF SEC 19. TA5N-RIOE. DAF: COMM AT A
PT ON THE S LN OF SD SEC 19, BEING A CONCRETE MONUMENT 1863.03 FT (RECORD) EAST (AS MEASURED ALG THE SOUTH LN OF S0 SEC 1] OF THE SW COR OF S0 8EC 19
SD MONUMENT BEING ON THE BOUNDARY LN PER THE BOUNDARY LN AGREEMENT RECORDED MARCH 21, 1951 AS DOG # 886037 BETWEEN CATERPILLAR TRACTOR CO. &
PUBLIC SERVICE CO. OF NORTHERN ILLINDIS; THC N 01 DEG 48' 95" W ALG THE SD BOUNDARY LN 594 54 FT. THC N 73 DEG 47 26" E ALG THE S ROW OF RTE & (FORMERLY
KNOWN AS CHANNAHON RD) AS HERETOFORE CONVEYED TO THE STATE OF ILLINGIS PER QUIT CLAIM AUGUST 19. 1868 AS DOCH RE8-13815, A DIST OF B70.57 FT TD A PT OF
CURVATURE: THE E'LY ALG THE ARC OF CURVE GONCAVE TO THE NORTH, BEING THE S ROW LN OF SD RTE 6, HAVING A RADIUS DF 38,307.20 FT, HAVING A CHORD BEARING
OF N 73 DEQG 36" 38" E. 186.99 FT FOR A POB; THC CONT E'LY ALG THE ARC OF A CURVE CONCAVE TO THE N. BEING THE 50 S'LY ROW LN OF RTE 6, HAVING A RADIUS OF
38,30720 FT, HAVING A CHORD BEARING OF N 72 DEG 43 48° E, 1024.21 FT, THG $ 37 DEG 17" 59 £, 391.37 FT, THC § 42 DEG 57 20" W, 785.70 FT. THC N 55 DEG 05 28" W, 553 84
FT; THC N 40 DEG 21" 51° W, 348.30 FT TO THE POB. NEW PARCEL ASSESSMENT DESCRIFTION NDA.

SECT

31

ION 3: PUBLICLY ACCESSIBLE INTERNET SITE REQUIREMENTS (35 IAC 845.810)
Web Address(es) to publicly accessible internet site(s) (CCR website)

Internet Site

https://midwestgenerationlic.com/illinois-ccr-rule-compliance-data-and-information/

Isfare the website(s) titled “lllinois CCR Rule Compliance Data and Information”

4.1

No

SECTION 4: IMPOUNDMENT IDENTIFICATION

List all the Impoundment Identification numbers for your facility and check the corresponding box to
indicate that you have attached a written description for each impoundment.

Attached written description

W1970450047-02

Attached written description

Attached written description

Attached written description

Attached written description

Impoundment Identification

Attached written description

N O Y

Attached written description

IEPA Form CCR 1 Page 2



5.1

5.2

Checklist and Certification Statement

T
| Attached written description

{ J:l Attached written description

Attached written description

SECTION 5: CHECKLIST AND CERTIFICATION STATEMENT

In Colum 1 below, mark the sections of Form 1 that you have completed and are submitting with your
application. For each section, specify in Column 2 any atlachments that you are enclosing.

Column 1 Column 2
Section 1: Facility, Operator, and Owner Information ' w/attachments |7|
Section 2: Legal Description w/attachments I:I
Section 3: Publicly Accessible Internet Site Requirement ZI wlattachments I_I
Section 4: Impoundment Idenlification wiattachments

Certification Statement

I certify under penalty of law that this document and all attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment
for knowing violations.

| Name (print or type first and last name) of Cwner/Operator Official Title

/y//// 77 /V 4{/ 9_/05_/&;/ E/M)" /ymas >y

™ Wasean Mgy — | Ve
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Form

20C lllinois Environmental Protection Agency

CCR Surface Impoundment Permit Application
Form CCR 2CC - Closure Construction

Bureau of Water ID Number: For IEPA Use Only

CCR Permit Number:

Facility Name:

SECTION 1: DESIGN AND CONSTRUCTION PLANS (35 lll. Adm. Code 845.220)

1.1 CCR surface impoundment name.

Pond 2

1.2 Identification number of the CCR surface impoundment (if one has been assigned by the Agency).

W1970450047
1.3 Describe the boundaries of the CCR surface impoundment (35 Ill. Adm. Code 845.210 (c)).

ALL THT PRT OF THE SE1/4 OF SEC 19, T35N-R10E., LYING S'LY OF THE CENTERLINE OF CHANNAHON RD; NW'LY OF A LINE DESCRIBED AS COMM AT THE SW COR OF THE
SE1/4 OF SD SEC 19; THC RUNNING E ON THE S LN OF SD SEC 1629 FT; THC N 41 DEG 22'E, 249.3 FT; THC N 47 DEG 46' E, 587.6 FT; THC N 53 DEG 5' 30" E, 371.1 FT; THC N 64
DEG 28' 30" E, 545.9 FT TO APT ON THE E LN OF SD SEC 19, WHICH IS 709.6 FT S OF THE CENTERLINE OF THE PUBLIC HIGHWAY KNOWN AS CHANNAHON RD. (EX THT PRT
TAKEN BY THE STATE OF ILLINOIS BY DOC# R68-013815) & (EX THEREFROM THE FOLLOWING DESCRIBED PARCEL TO WIT; THT PRT OF THE SE1/4 OF SEC 19, T35N-R10E. DAF:
COMM AT A PT ON THE S LN OF SD SEC 19, BEING A CONCRETE MONUMENT 1963.03 FT (RECORD) EAST (AS MEASURED ALG THE SOUTH LN OF SD SEC 19) OF THE SW COR
OF SD SEC 19 SD MONUMENT BEING ON THE BOUNDARY LN PER THE BOUNDARY LN AGREEMENT RECORDED MARCH 21, 1951 AS DOC # 688037 BETWEEN CATERPILLAR
TRACTOR CO. & PUBLIC SERVICE CO. OF NORTHERN ILLINOIS; THC N 01 DEG 48' 09" W ALG THE SD BOUNDARY LN 594.54 FT; THC N 73 DEG 47' 26" E ALG THE S ROW OF RTE 6
(FORMERLY KNOWN AS CHANNAHON RD) AS HERETOFORE CONVEYED TO THE STATE OF ILLINOIS PER QUIT CLAIM AUGUST 19. 1968 AS DOC# R68-13815, A DIST OF 870.57 FT
TO A PT OF CURVATURE; THC E'LY ALG THE ARC OF CURVE CONCAVE TO THE NORTH, BEING THE S ROW LN OF SD RTE 6, HAVING A RADIUS OF 38,307.20 FT, HAVING A
CHORD BEARING OF N 73 DEG 38' 36" E, 196.99 FT FOR A POB; THC CONT E'LY ALG THE ARC OF A CURVE CONCAVE TO THE N, BEING THE SD S'LY ROW LN OF RTE 6, HAVING A
RADIUS OF 38,307.20 FT, HAVING A CHORD BEARING OF N 72 DEG 43' 48" E, 1024.21 FT; THC S 37 DEG 17' 59" E, 391.37 FT; THC S 42 DEG 57' 20" W, 785.70 FT; THC N 55 DEG 05'
38" W, 553.84 FT; THC N 40 DEG 21' 51" W, 348.30 FT TO THE POB. NEW PARCEL ASSESSMENT DESCRIPTION NDA:

1.4 State the purpose for which the CCR surface impoundment is being used.

Pond 2 is currently not in service and will not be used in the future for CCR storage.

1.5 How long has the CCR surface impoundment been in operation?

41 years
1.6 List the types of CCR that have been placed in the CCR surface impoundment.

Design and Construction Plans (Construction History)

Bottom ash

IEPA BOW ID011-00-0821
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1.7

List the

name of the watershed within which the CCR surface impoundment is located.

Des Plaines watershed

1.8

What is the size in acres of the watershed within which the CCR surface impoundment is located?

28,808 acres

Design and Construction Plans (Continued)

1.9

Check the corresponding boxes to indicate that you have attached the following:

v

A description of the physical and engineering properties of the foundation and abutment
materials on which the CCR surface impoundment is constructed.

A statement of the type, size, range, and physical and engineering properties of the materials
used in constructing each zone or stage of the CCR surface impoundment.

A statement of the method of site preparation and construction of each zone of the CCR
surface impoundment.

A statement of the approximate dates of construction of each successive stage of construction
of the CCR surface impoundment.

Drawings satisfying the requirements of 35 Ill. Adm. Code 845.220(a)(1)(F).

A description of the type, purpose, and location of existing instrumentation.

Area capacity curves for the CCR impoundment.

N ININNIN NS

A description of each spillway and diversion design features and capacities and provide the
calculations used in their determination.

v

The construction specifications and provisions for surveillance, maintenance, and repair of the
CCR surface impoundment.

1.10.1

Is there

any record or knowledge of structural instability of the CCR surface impoundment?

Yes / No

1.10.2

If you answered yes to Item 1.10.1, provide detailed explanation of the structural instability.

NA

IEPA BOW 1D011-00-0821
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SECTION 2: NARRATIVE DESCRIPTION OF THE FACILITY (35 lll. Adm. Code 845.220) ‘

2.1 List the types of CCR expected in the CCR surface impoundments.

No CCR is expected in the pond because it is no longer in operation. Attached is the
chemical analysis of the CCR that used to be in the pond

2.2 Have you attached a chemical analysis of each type of expected CCR?

/ Yes

2.3 Estimate of the maximum capacity of the surface impoundment in gallons or cubic yards.

53,590 cubic yards

2.4 The rate at which CCR and non-CCR waste streams currently enter the CCR impoundment in gallons
per day and dry tons.

Narrative Description

GPD dTn

2.5 Estimate length of time the CCR surface impoundment will receive CCR and non-CCR waste streams.

Pond 2 will no longer be used

2.6 Have you attached an on-site transportation plan that includes all existing and planned roads in the
facility that will be used during the operation of the CCR surface impoundment?

/ Yes

SECTION 3: MAPS (35 lll. Adm. Code 845.220)

3.1 Check the corresponding boxes to indicate that you have attached the following maps:

A site location map on the most recent United Sates Geological Survey (USGS) quadrangle of
/ the area from the 7 %2 minute series (topographic) or on another map whose scale clearly
shows the information required in 35 Ill. Adm. Code 845.220(a)(3).

Maps

/ Site plans maps satisfying the requirements of 35 lll. Adm. Code 845.220(a)(4).

SECTION 4: ATTACHMENTS

4.1 Check the corresponding boxes to indicate that you have attached the following:

A narrative description of the proposed construction of, or modification to, a CCR surface
/ impoundment and any projected changes in the volume or nature of the CCR or non-CCR
waste streams.

Plans and specifications fully describing the design, nature, function, and interrelationship of
each individual component of the facility.

Attachments
N\

/ The signature and seal of a qualified professional engineer.

/ Certification that the owner or operator of the CCR surface impoundment completed the public
notification and public meetings required under 35 lll. Adm. Code 845.240.

IEPA BOW ID011-00-0821
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A summary of the issues raised by the public during the public notification and public meetings.

A summary of any revisions, determinations, or other considerations made in response to those
issues raised by the public during the public notification and public meetings.

A list of interested persons in attendance who would like to be added to the Agency's listserv
for the facility.

Certification that all contractors, subcontractors, and installers utilized to construct, install,
modify, or close a CCR surface impoundment are participants in a training program that is
approved by and registered with the U.S. Department of Labor's Employment and Training
Administration and that includes instruction in erosion control and environmental remediation.

N NN

Attachments (Continued)

Certification that all contractors, subcontractors, and installers utilized to construct, install,
modify, or close a CCR surface impoundment are participants in a training program that is
approved by and registered with the U.S. Department of Labor’s Employment and Training
Administration and that includes instruction in the operation of heavy equipment and
excavation.

SECTION 5: GROUNDWATER MONITORING PROGRAM

<

51 Indicate that you have attached the following components of a new groundwater monitoring program or
any modifications to an existing groundwater monitoring program by checking the corresponding boxes:

/ A hydrogeologic site investigation meeting the requirements of 35 Ill. Adm. Code 845.620, if
applicable.

Design and construction plans of a groundwater monitoring system meeting the requirements
/ of 35 lll. Adm. Code 845.630.

A proposed groundwater sampling and analysis program that includes selection of the
/ statistical procedures to be used for evaluating groundwater monitoring data as required by 35
lIl. Adm. Code 845.640 and 845.650.

Groundwater Monitoring

SECTION 6: CLOSURE (35 lll. Adm. Code 845.220(d))

6.1 What is the closure prioritization category under 35 Ill. Adm. Code 845.700(g), if applicable?

Category 3

6.2 Indicate that you have attached the following by checking the corresponding boxes:

Closure

/ The final closure plan, as specified in 35 lll. Adm. Code 845.720(b), which includes the closure
alternatives analysis required by 35 Ill. Adm. Code 845.710.

/ Proposed schedule to complete closure.

Post-closure care plan as specified in 35 lll. Adm. Code 845.780(d).

SECTION 7: GROUNDWATER MODELING (35 lll. Adm. Code 845.220(d)(3))

71 Indicate that you have attached the following by checking the corresponding boxes:

The results of groundwater contaminant transport modeling and calculations showing how the
/ closure will achieve compliance with the applicable groundwater standards.

/ All modeling inputs and assumptions.

Groundwater

/ Description of the fate and transport of contaminants with the selected corrective action over
time.

IEPA BOW ID011-00-0821
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Capture zone modeling, if applicable.

Any necessary licenses and software needed to review and access both the model and the
/ data contained within the model.

IEPA BOW ID011-00-0821
DCN260 IEPA Form CCR 2CC Page 5



ENVIRONMENTAL CONSULTATION & REMEDIATION

DD anAd Acer tatac -~
KPRG and Associates, Inc.

APPLICATION FOR INITIAL CONSTRUCTION PERMIT

JOLIET #29 GENERATING STATION
MIDWEST GENERATION, LLC
JOLIET, ILLINOIS

Illinois EPA Site No. W1970450047-02

January 28, 2022

Submitted To:

Illinois Environmental Protection Agency
1021 North Grand Avenue East
Springfield, Illinois 62702

Prepared For:

Midwest Generation, LLC
1800 Channahon Rd.
Joliet, IL 60436

Prepared By:

KPRG and Associates, Inc.
14665 West Lisbon Road, Suite 1A
Brookfield, W1 53005

14665 West Lisbon Road, Suite 1A Brookfield, Wisconsin 53005 Telephone 262-781-0475 Facsimile 262-781-0478
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Midwest Generation, LLC Joliet #29 Generating Station
Initial Construction Permit January 28, 2022

Introduction

Midwest Generation, LLC (Midwest Generation) currently operates the natural gas-fired
generating station, referred to as Joliet #29 Generating Station, located in Joliet, Illinois (“site” or
“generating station”). MWG converted the generating station from coal to natural gas in 2016. As
part of the previous coal-fired operations, the station operated two ash ponds (Ponds 1 and 2) and
a service water basin (Pond 3). MWG removed all of the coal combustion residuals (“CCR”) from
Pond 1 and decontaminated the liner before October 2015 and repurposed the pond as a low
volume wastewater pond.* Pond 3 is a de minimis pond and is not a CCR surface impoundment.
Pond 2 was used for CCR management/storage until 2019. In 2019, the CCR was removed, and
all other portions of the exposed liner have been decontaminated. Because Pond 2 was used as a
CCR surface impoundment after October 2015, Pond 2 is regulated under the newly promulgated
Ill. Adm. Code Title 35, Part 845: Standards for the Disposal of Coal Combustion Residuals in
Surface Impoundments (State CCR Rule). Pond 2 is not currently in service, and no liquids or
wastewater is directed into the pond.

The objective of this submittal is to apply for the initial construction permit for Pond 2 at the Joliet
#29 Generating Station. Midwest Generation seeks to receive the construction permit to close Pond
2 by removal in compliance with the State CCR Rule. The information required for a construction
permit application for existing surface impoundments as specified under 35 Ill. Adm. Code
845.220 of the State CCR Rule is provided in the following sections.

The Permit is organized with supporting Tables and Figures that are referenced in the discussions
being provided at the end of the full Permit text with the table numbers and figures tied to the
Section number within which they are referenced with sequential numbering (e.g., Tables
referenced in Section 9 are numbered 9-1, 9-2, etc. Figures referenced in Section 9 are numbered
Figure 9-1, 9-2, etc.). Specific Attachments referenced within each Section are provided in a
similar fashion (e.g., Attachment 1 information is tied to Section 1 of the Permit text, Attachment
2 information is tied to Section 2 of the Permit text, etc.). It should be noted that if a Section does
not reference an Attachment then that Attachment number is not included as part of the permit
application. For example, Section 6 does not reference an Attachment; therefore, there is no
Attachment 6 in this permit application.

! As a low volume wastewater pond, Pond 1 receives wastewater from other sources at the Station except CCR.

KPRG and Associates, Inc. Page 1



Midwest Generation, LLC Joliet #29 Generating Station
Initial Construction Permit Application January 28, 2022

1.0 History of Construction, 845.220(a)(1)

The history of construction of the CCR surface impoundment as specified in Section 845.220(a)(1)
is presented below.

1.1 CCR Surface Impoundment Identifying Information

The identifying information associated with the CCR surface impoundments at the generating
station are listed in the table below.

Name Owner/Operator Impoundment ID Number

Midwest Generation
Ash Pond 2 804 Carnegie Center W1970450047-02
Princeton, NJ 08540

1.2 Purpose of CCR Surface Impoundment

Pond 2 formerly served as a settling pond for sluiced CCR and other process water associated with
the electrical power generating process occurring at the site. As stated in the Introduction, MWG
converted the generating station to natural gas and it no longer burns coal for electrical power
generation. All CCR has been removed from Pond 2 down to the warning layer and all exposed
liner has been decontaminated. Pond 2 is not in service and will not be used in the future for CCR
storage.

1.3 CCR Surface Impoundment Length of Operation

Pond 2 was constructed circa 1978 and operated as a CCR surface impoundment until 2019, thus
operated for approximately 41 years. The Notice of Intent to Initiate Closure was submitted on
April 11, 2021.

1.4 Type of CCR in Surface Impoundment

The type of CCR formerly stored in Pond 2 was bottom ash that was sluiced into the impoundment.
The chemical constituents that make up the bottom ash is discussed in further detail in Section 2.0.

1.5 Name and Size of the Watershed

Pond 2 is located within the Des Plaines River watershed, which is approximately 28,808 acres in
size.

1.6 Description of CCR Surface Impoundment Foundation

The Geosyntec October 2016 Federal CCR Rule History of Construction submittal summarized
the foundation for Pond 2 as follows:
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“Site observations and construction documents show Pond 2 is surrounded by
embankments on the south, east, and west. There are no embankments on the north side of
the pond where existing ground elevations generally increase to the north; however, Site
investigations indicate that fill material may be present along the northern boundary. For
engineering purposes, material located along the northern embankment is considered
consistent with embankment fill. Native materials do not provide any lateral support for
the embankments and therefore the pond does not contain abutments.”

The following sections discuss the foundation materials’ physical and engineering properties.
KPRG reviewed the previously developed History of Construction for the East Ash Pond and the
West Ash Pond, along with previously completed site investigations and concurred with
Geosyntec’s observations and conclusions.

1.6.1 Physical Properties of Foundation Materials

The physical properties of the foundation materials in which the pond is constructed ranges from
clay to sand and gravel. Silurian Dolomite is noted at approximately 40 feet below the top of the
pond embankments. This information was obtained from published geologic information and field
investigations performed by KPRG (2005), Patrick Engineering, and Geosyntec (2015). No
abutments are present.

1.6.2 Engineering Properties of Foundation Materials

The engineering properties for the foundation materials listed in the following table are from the
periodic structural stability and safety factor assessments performed by Geosyntec for Pond 2. The
properties were determined from the site investigation, published correlations, and laboratory
testing of samples collected during the site investigations.

Material Unit Weight | Drained friction | Effective cohesion
(pcf) angle (psf)
(degrees)
Sand/Gravel 125 38 25

Based on Geosyntec’s structural stability analysis, engineering properties were not determined for
the dolomite because of its negligible contributions to the structural stability of the pond. KPRG
agrees with this assessment.

1.7 Description of the Construction Materials, Methods, and Dates

The descriptions of the construction materials, methods, and dates are based on the construction
drawings created by NUS in 1978 and 1979, the liner replacement drawings created by NRT in
2007 and 2008 and various site investigations referenced as appropriate. The drawings discussed
in the following sections are located in Attachment 1.

1.7.1 Physical and Engineering Properties of Construction Materials

Pond 2 was constructed with embankments on the south, east, and west sides, so the physical
properties of the construction materials for this section are the same as the physical properties of
the foundation materials. As described in Section 1.6.1, the physical properties for the foundation
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materials were described as clay to sand and gravel, so for this section, the physical properties for
the construction materials will also be described as clay to sand and gravel. The pond inlet
structure, outlet structure, and inlet apron are constructed of concrete. The liner was originally
constructed as a 1-foot Poz-O-Pac liner system on the bottom and the side slopes with the addition
of a bituminous curing coat applied on the Poz-O-Pac side slopes.

Engineering properties for the design and construction of the embankment materials were not
available. Engineering properties were estimated by Geosyntec for use in the factor of safety
assessment performed for the pond. Those engineering properties are listed in the following table:

Material Unit Weight | Drained friction Effective
(pcf) angle (degrees) | cohesion (psf)
Brown Clay 115 30 25
Silty Gravel 125 32 25

In 2008, MWG relined Pond 2 by removing the Poz-O-Pac liner system side slopes and covering
the Poz-o-Pac liner bottom with the existing high-density polyethylene (HDPE) geomembrane
liner system that is now present. In 2016, approximately 100 cubic yards of engineered fill was
placed on the Pond 2 embankment crest in the southeast corner to provide additional freeboard for
Pond 2.

1.7.2 Construction Methods

Based on construction drawings by NUS, 1978 (Attachment 1-1), Pond 2 was constructed by
excavating down from the original ground surface to achieve the side slopes and elevations.
Reviewing the drawings shows the original ground surface ranged from 526 ft above mean sea
level (amsl) to 535 ft amsl. Section S on drawing 5079 C 5019 Sheet 2 shows the original ground
surface was approximately 531 ft amsl in the north-south direction. Section V on drawing 5079 C
5019 Sheet 3 shows the original ground surface was approximately 526 ft amsl on the east side of
Pond 2, and Section W shown on drawing 5079 C 5019 Sheet 3 shows the original ground surface
was approximately 535 ft amsl on the west side of Pond 2. The embankment crest of Pond 2 was
constructed at approximately 535 ft amsl and the bottom was constructed at approximately 516 ft
amsl. The construction drawings for Pond 2 indicate that the pond was not constructed with
multiple zones of different soil types, therefore discussing the size and range of each construction
zone is not applicable.

The interior side slopes of Pond 2 were designed with 3H:1V (horizontal:vertical) slopes, except
for the concrete inlet apron which was designed with slopes of 2H:1V. The exterior side slopes of
Pond 2 along the south side were designed at 3H:1V based on the construction drawings. The
interior side slopes and bottom of Pond 2 were originally designed with a 1-foot thick Poz-O-Pac
liner system based on the 1978 NUS construction drawings; Pond 2’s concrete inlet apron does
not have the Poz-O-Pac liner. The side slopes also had a bituminous curing coat applied to the Poz-
O-Pac liner system.

The west embankment for Pond 2 is topped by the access road that divides Pond 1 from Pond 2
and the west side of the embankment is the outlet side/outlet structure of Pond 1. The original
ground surface of the west embankment was approximately 535 ft amsl and the as-built
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embankment elevation was documented to be approximately 535 ft amsl. The east embankment of
Pond 2 is the outlet side/outlet structure of the pond and abuts an access road from Channahon
Road that enters the station. The original ground elevation of the east embankment ranged from
approximately 530 ft amsl to 536 ft amsl. The as-built elevation of the access road was documented
to range from approximately 539 ft amsl to 535 ft amsl, which is equal to or greater than the east
embankment crest elevation of 535 ft amsl.

1.7.3 Construction Dates

Based upon the available construction drawings, Pond 2 was likely built in 1978. As stated above,
the original Poz-O-Pac liner was overlain in 2008 with a HDPE geomembrane liner and the
improvements to the southeast corner of the embankment occurred in 2016.

1.8 Detailed Dimensional Drawings

The detailed dimensional drawings associated with the construction work that has occurred on
Pond 2 are located in Attachment 1. The list of the drawings in Attachment 1 are as follows:

e Construction drawings prepared by NUS, dated 1977 and 1978 (Attachment 1-1);

e Liner replacement construction and as-built drawings prepared by NRT, dated 2007 with
revision notes dated 2008 (Attachment 1-1);

e The as-built survey prepared by Ruettiger, Tonelli & Associates, Inc, dated 2008
(Attachment 1-1);

e The construction drawings for the liner replacement of Pond 1, which relates to the western
boundary of Ash Pond 2, prepared by NRT, dated 2008 (Attachment 1-1); and

e The construction drawing for the improvements to the embankment’s southeast corner,
prepared by Geosyntec, dated 2016 (Attachment 1-1).

1.9 Instrumentation

A staff gauge will be installed within Pond 2 to allow for the determination of Pond 2’s water
level. The staff gauge installation is intended to meet new requirements under Section
845.650(b)(3) to allow water level estimates to be made concurrent with monthly groundwater
level measurements. Because Pond 2 is not in service, low volume wastewater is not directed to
Pond 2 and the water in the pond is either rainfall or runoff. There is no other instrumentation
present at Pond 2.

1.10 Area-Capacity Curve

An area-capacity curve created by Geosyntec is provided as Figure 1.

1.11 Spillway and Diversion Capacities and Calculations

The only spillway and/or diversion features at Pond 2 is the existing outlet structure. The outlet
structure consists of a rectangular structure in which the water flows over a concrete weir into a
trough that is connected to the discharge piping. The outlet structure is gravity drained. Details of
the outlet structure are located on Drawing No. 5079 C5503 created by NUS Corporation in
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Attachment 1-1. The calculations for the design of the outlet structure are not available. The
drainage capacity for the outlet structure and discharge pipe for Pond 2 have adequately discharged
water from Pond 2 without affecting the functionality of the pond.

1.12 Surveillance, Maintenance, and Repair Construction Specifications

Specifications for the original construction of Pond 2 were not available for this application. The
specifications that were available are from the 2008 replacement of the original liner with a HDPE
geomembrane liner. The specifications are included as part of this application in Attachment 1-2.
The specifications indicated that a 60-mil HDPE geomembrane be used along with the associated
installation and quality control requirements.

The CCR material was removed from Pond 2 in 2019 and the geomembrane liner was repaired as
needed and decontaminated. The specifications for the geomembrane liner repair are included in
Attachment 1-3.

1.13 Record of Structural Instability

There is no record or knowledge of structural instability associated with Pond 2.

2.0 Narrative Description of the Facility, 845.220(a)(2)

2.1 CCR Chemical Analysis

The CCR in Pond 2 was removed in 2019 with the warning layer and the high-density polyethylene
(HDPE) liner remaining. Prior to 2016 when the station was converted to natural gas, Pond 2 did
occasionally receive bottom ash CCR when it could not be sluiced to Lincoln Stone Quarry. The
bottom ash CCR that was sluiced to Lincoln Stone Quarry was sampled on August 31, 2021 and
analyzed for the parameters listed in Section 845.600(a) except for total dissolved solids. The
results of those analyses are presented in Table 2. The laboratory data package is included in
Attachment 2.

2.2 Maximum Capacity

Pond 2 has a maximum water capacity of approximately 10,782,600 gallons or approximately
53,390 CY.

2.3 Waste Streams

Pond 2 is not in service and does not receive CCR or non-CCR waste streams at this time.

The non-CCR waste streams that entered Pond 2 when it was in service are service water/low
volume wastewater from the reverse osmosis (RO) sand filter backwash, the west area basin, the
former coal pile runoff pump discharge, and the plant drains, including the Station floor drains,
and roof drains and area drains.
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Pond 2 will no longer be used to manage CCR. On May 11, 2021, Midwest Generation filed a
petition for an adjusted standard to reuse the liner in the pond, instead of the complete removal as
required by Section 845.740. In the Matter of: Midwest Generation LLC’s Petition for Adjusted
Standard, PCB AS21-001. MWG is awaiting a decision on the adjusted standard by the IPCB. It
should be noted that the petition was filed within 20 days of the Part 845 effective date of April
21, 2021, therefore, in accordance with Section 28.1(e) of the Act, the rule or regulation requiring
removal of the liner is stayed pending the results of the petition. If the petition is granted, then
Pond 2 will be used to manage non-CCR waste streams. The non-CCR waste streams would be
the same non-CCR waste streams mentioned above. If the petition is granted, Pond 2 will be
operated as long as the generating station is used to generate electricity. As of the date of this
application, Midwest Generation intends to continue operating the station for the foreseeable
future. If the petition is not granted, then Pond 2 will be closed.

2.4 On-Site Transportation Plan

The Joliet #29 generating station property is a secure facility. The property boundary is fenced
with one main gate that is guarded 24 hours a day, 7 days a week, and 365 days a year. Access to
the plant is controlled through the one main gate with visitors required to sign in and out with the
guard personnel. Other gates are present at the facility, but they remain locked at all times with
access only provided by Midwest Generation personnel.

Upon approval of this permit, Pond 2 will be closed and not used as a CCR surface impoundment.
During the closure activities that main gate access road, mentioned above, and the road adjacent
to Pond 2 will be used for access by construction personnel to bring materials and equipment that
will be used, as shown on Figure 2. If larger truck vehicles are used, there are other roads at the
site that can be used to access Pond 2, which are also shown on Figure 2. As needed, truck traffic
will take a one way in and one way out traffic flow, which is also shown on Figure 2. The normal
day to day operations of Pond 2 does not require access. Midwest Generation personnel use the
adjacent road to perform inspections as needed to ensure that no issues arise. On a quarterly basis,
groundwater sampling will be performed at the monitoring wells that surround Pond 2 and the
adjacent roads will be used to access the wells. Each sampling event requires 2 to 3 days to
perform.

As needed, intersections at the property are traffic controlled with stop signs and the speed limit

on the property is 5 miles per hour. At intersections near the buildings with limited visibility,
vehicle traffic is encouraged to honk their horn to alert pedestrians that may exit the buildings.

3.0 Site Location Map, 845.220(a)(3)

A site location map on the most recent United States Geological Survey (USGS) quadrangle of the
area from the 7 %2 minute topographic series has been included in Attachment 3. This map includes
details regarding the facility and adjacent properties boundaries extending 1,000 meters (3,280
feet), surface waters, the prevailing wind direction, and the limits of all 100-year floodplains. All
natural areas designated as a Dedicated Illinois Nature Preserve under the Natural Areas
Preservation Act, all historic and archaeological sites designated by the National Historic
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Preservation Act and the Illinois Historic Sites Advisory Council Act, and all areas identified as
critical habitat under the Endangered Species Protection Act of 1973 and the Illinois Endangered
Species Protection Act are not present at the site or within 1,000 meters of the site and, therefore,
not shown on this map.

4.0 Site Plan Map, 845.220(a)(1)(4)

Site plan maps in accordance with 845.220(a)(1)(4) are included in Attachment 4. The information
required is depicted on multiple maps. Figure 4-1 shows the entire Joliet 29 Generating Station
including the existing groundwater monitoring wells, the existing CCR surface impoundment
(Pond 2), the other non-CCR surface impoundments (Pond 1 and Pond 3) and the main service
corridors, transportation routes, and access roads. Cross-sectional maps showing the boundaries
above and below ground level of the facility and CCR surface impoundments are included on
Figures 4-2 through 4-4.

5.0 Construction Description, 845.220(a)(1)(5)

Midwest Generation has filed a petition for an adjusted standard to reuse the existing liner in the
pond, instead of the complete removal as required by Section 845.740. In the Matter of: Midwest
Generation LLC’s Petition for Adjusted Standard, PCB AS21-001. MWG is awaiting a decision
on the adjusted standard by the IPCB. It should be noted that the petition was filed within 20 days
of the Part 845 effective date of April 21, 2021; therefore, in accordance with Section 28.1(e) of
the Act, the rule or regulation requiring removal of the liner is stayed pending the results of the
petition. The petition seeks to decontaminate the existing geomembrane liner and reuse the liner
instead of removing it. If the petition is granted, then Pond 2 will be used to manage non-CCR
waste streams. As of the date of application, it is written with the intention of decontaminating the
liner and re-using the pond.

Executing the closure by removal for Pond 2 is a multi-step process. First, the remaining CCR was
removed from the sides of the liner using an excavator to pull down as much of the material as
possible from the slopes onto the warning layer. Next the liner side slopes were pressure washed
to remove the rest of the material on the slope. The previously described work was completed in
2019. The next steps would be to remove the warning layer from the base of Pond 2 using an
excavator or front-end loader and haul off-site for disposal. The excavator or front-end loader
would also use a rubber surface on the edge of the bucket to protect the geomembrane as the
material is scooped. Once the warning layer material is removed from the base, the entire slopes
and base of Pond 2 would be pressure washed. The liner slopes and base would be visually
inspected and any damages observed would be repaired. After the liner is clean and any necessary
repairs are made, wipe samples would be collected and analyzed to confirm the geomembrane
liner has been decontaminated. The wipe sampling would be performed in accordance with ASTM
D6966-18 and laboratory testing would be performed for metals and other chemical constituents,
as necessary. One wipe sample and test would be performed per acre of geomembrane liner in
Pond 2. Specifications for the described work are included in Attachment 5. The above-described
closure process was included in Midwest Generation’s petition for an adjusted standard as Exhibit
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3. The described closure process from the petition is included in Attachment 5 as part of this
construction permit application in the expert opinion of David E. Nielson of Sargent & Lundy.

Once the liner decontamination process is complete and verified, Pond 2 will be used to manage
the Joliet 29 station’s non-CCR waste streams. These non-CCR waste streams include the service-
water/low volume wastewater from the RO sand filter backwash, the west area basin, the former
coal pile runoff pump discharge, and the plant drains, including the Station floor drains, and roof
drains and area drains.

After contractors have been chosen to conduct the closure construction and prior to earth moving
activities, the contractor certifications identified on permit form 2CC will be provided to IEPA.

6.0 Facility Component Plans and Specifications, 845.220(a)(6)

The station has two generating units that now use natural gas to generate electricity. When the
station used coal to generate electricity, it would burn it in the boilers associated with the two
generating units. Typically, the CCR generated in the boilers would be sluiced to LSQ using an
aboveground piping system where the CCR would be ultimately disposed. At times, this piping
system was not operational and the CCR could not be sluiced to LSQ. During these times, the CCR
was removed from the boilers inside the station and sluiced to Pond 2 using water through
aboveground piping. This section discusses the system that sluices the CCR to Pond 2; the system
that sluices CCR to LSQ is discussed in the LSQ construction permit application.

Attachment 1-1 contains the drawings that show the extent of the Joliet 29 generating station and
sections/details for the construction of the ponds, including Pond 2. Reviewing these documents
shows that the piping that sluices CCR to the ponds emanate from the north side of the building,
from which the pipe travels east underground for approximately 600 feet, at which point, the pipe
rises aboveground and travels shortly north for approximately 100 feet when it turns east and runs
adjacent to Pond 1 for approximately 550 feet. At this point, the pipe turns north for approximately
140 feet where it connects to the inlet structure for Pond 2. The sluice water enters Pond 2 on the
west side through a concrete inlet flume and distribution trough that evenly distributes the water
into Pond 2. Once the water enters Pond 2 it disperses over the approximate 3.2 acres which allows
the CCR to settle and remain in the pond. The water is collected on the east side by a concrete weir
structure where the water is discharged through an underground reinforced concrete pipe. This
pipe gravity drains the Pond 2 effluent water into the Pond 3 service water basin. Pond 3 is used
as a polishing pond that removes the silt and/or clay sized particles from the water. The water
discharged from Pond 3 is returned to the generating station for reuse in the station’s processes.
The water is returned to the station via aboveground piping that travels from east to west adjacent
to Pond 1 and Pond 2 for approximately 1,670 feet, where it turns southwest for approximately
340 feet, where it enters the station at the northeast corner. From this point the water is reused as
part of the station’s electricity generating process.
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7.0 Closure Construction, 845.220(d)

7.1 Closure Prioritization Category

Based on Section 845.700(g), the category designation for Pond 2 is Category 3. The Category 3
designation for Pond 2 is based on the following:

e Pond 2 is an inactive surface impoundment;

e There are no potable wells or setbacks of existing water supply wells downgradient, and as
such Midwest Generation, LLC (“MWG”) is not aware of any imminent threat to human
health or the environment;

e The Illinois EPA EJ Start tool found at https://illinois-
epa.maps.arcgis.com/apps/webappviewer/index.html?id=f154845da68a4a3f837cd3b880b
0233c was used to determine that Pond 2 is located within one mile of an area of
environmental justice concern.

A Notice of Intent to Initiate Closure for Pond 2 was submitted on April 11, 2021 by Midwest
Generation.

7.2 Final Closure Plan

According to the initial Closure Plan prepared by KPRG in October 2016, “the closure of Ash
Pond 2 will be by removal of the CCR” as defined in 40 CFR 257.102(c). As indicated previously,
the CCR was removed from Pond 2 in 2019 while the warning layer and HDPE liner remains.
Midwest Generation has filed a Petition for an Adjusted Standard with the Illinois Pollution
Control Board requesting that Midwest Generation may reuse the HDPE liner in Pond 2. In the
Matter of: Petition of Midwest Generation for an Adjusted Standard from 845.740(a) and Finding
of Inapplicability of Part 845, PCB AS21-02. With the petition, “Midwest Generation plans to
keep the structure of the pond intact for use for non-CCR material”. The previously completed
Closure Plan has been revised to address the execution of the final closure for Pond 2 based upon
MWG’s petition. Pond 2 will be closed by removing the warning layer and decontaminating the
liner in accordance with the requested adjusted standard. The Final Closure Plan is included as
part of this application in Attachment 7-1.

7.3 Closure Alternatives Analysis

A closure alternatives analysis (CAA) was completed for Pond 2. The CAA evaluated closing
Pond 2 by removal in accordance with 845.740 and closure in place in accordance with 845.750.
The completed CAA is included in Attachment 7-2.

7.4 Proposed Closure Schedule

The proposed schedule to execute the closure of Pond 2 is included in the Final Closure Plan in
Attachment 7-1. The initial closure activity is applying for and obtaining an IEPA construction
permit and the final closure step is submitting a closure report and closure certification with the
closure construction activities occurring in between. The total time to execute the closure activities
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is estimated to be 24 months, which includes time to obtain the construction permit and closure
report approval.

7.5 Post-Closure Plan

Since Midwest Generation is seeking an Adjusted Standard to reuse the existing HDPE
geomembrane liner as part of reusing Pond 2 and otherwise close Pond 2 by removal in accordance
with 845.740(a). The CCR and the warning layer will be removed from Pond 2 and the liner will
be decontaminated in accordance with Midwest Generation’s Adjusted Standard Petition. As a
result, a post-closure plan is not required and Pond 2 will conduct groundwater monitoring for at
least three (3) years in accordance with the sampling program discussed in Section 9 below and in
accordance with 35 Ill. Adm. Code 845 Subpart F.

8.0 Groundwater Modeling, 845.220(d)(3)

The groundwater modeling of the CCR surface impoundment as specified in Section 845.220(d)(3)
is presented below.

8.1 Modeling Inputs and Parameters

The CCR source material has already been removed, therefore the modeling that was conducted is
based on a theoretical distribution of dissolved contaminants beneath Pond 2, assuming a source
at the pond, to demonstrate the impact of removing the CCR source on the spread of contaminants.

To conduct the support modeling a theoretical unit source with a concentration of “1” was
established beneath Pond 2 and projected forward in time with advection and dispersion to
establish an equilibrated distribution of contaminants in groundwater if Pond 2 were the source.
The equilibrated distribution (base case) of the mass was then used as the initial concentrations in
the groundwater for model runs to simulate the closure alternatives to evaluate corresponding
improvement in groundwater quality from the base case scenario.

The groundwater modeling inputs and parameters are discussed further in the groundwater
modeling report in Attachment 8.

8.2 Groundwater Modeling Results

From this initial equilibrated model run discussed in Section 8.1, the source was removed and the
change in concentrations were modeled over 5-years, 25-years, 50-years, and 100-years; these
model runs are shown in Figures 1 through 4 located in Attachment 8. On each figure the base
case run is illustrated on the left side and the CCR removal scenario is illustrated on the right side.
Reviewing Figure 2, which projects out 25-years indicates that groundwater impacts near the river
have been reduced by approximately 50% (projected concentration of 0.5 which is half the starting
theoretical concentration of 1). The 50-year and 100-year projections on Figures 3 and 4 indicated
reductions in groundwater impacts by at least 90% (projected concentration of 0.1 which is 90%
less than starting hypothetical concentration of 1). Figure 5, located in Attachment 8, illustrates
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the above noted reduction in concentrations over time at a modeling point location near the river
and shows that the initial, theoretical concentrations are reduced by approximately 90 percent
within about 30 years at which point a relative equilibrium has been reached.

As further required by the State CCR Rule, seasonal fluctuations of the groundwater system were
considered. To estimate the potential impacts on contaminant migration under a seasonally varying
groundwater flow system, a 100-year transient flow model was simulated with alternating periods
of higher and lower recharge to groundwater. The flow model simulated 5 months of higher
recharge (April through August) and 7 months of lower recharge (September through March),
reflecting trends in the long-term average monthly precipitation records. The initial equilibrated
contaminant distribution again served as the starting conditions, the theoretical source was
removed, and the concentrations were modeled with advection and dispersion. The results of this
modeling are illustrated on Figure 6 located in Attachment 8. As shown on Figure 6 and taking
into account seasonal variations, the concentrations from the initial theoretical source are reduced
to less than 0.1 (greater than 90%).

As demonstrated in the modeling runs, the removal of the CCR source reduces associated
theoretical groundwater impacts in excess of 90% from a base case release scenario. The
groundwater modeling results are discussed further in the groundwater modeling report in
Attachment 8.

8.3 Capture Zone Modeling

Capture zone modeling is not applicable based on the selected method of closure.

8.4 Groundwater Modeling Software

The groundwater modeling was completed using standard publicly available platforms, which
included MODFLOW-NWT and for contaminant transport MT3D-USGS. The graphical user
interface is Groundwater Vistas. Both MODFLOW-NWT and MT3D-USGS are publicly available
programs that can be downloaded from the USGS website https://water.usgs.gov/water-
resources/software/modflow-nwt/ and https://www.usgs.gov/software/mt3d-usgs-groundwater-
solute-transport-simulator-modflow, respectively.

9.0 Groundwater Monitoring Program, 845.220(a)(7)

The groundwater monitoring program of the CCR surface impoundment as specified in Section
845.220(a)(7) is presented below.

9.1 Hydrogeologic Site Characterization

The following subsections provide information on the geology and hydrogeology of the site as
required under Section 845.620(b). Site geology and hydrogeology are discussed separately below.
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9.1.1 Geology

The physiography of Will County is made up of ground moraines, end moraines, outwash plains,
stream terraces, flood plains and bogs. It is in the Till Plaines and Great Lakes Sections of the
Central Lowland Province. Near surface soils in the vicinity of the subject impoundment have been
grouped as Kankakee Fine Sandy Loam and Romeo Silt Loam. These soils are well to poorly
drained, respectively. Organic content ranges from 2 to 5 percent and have a low to negligible
accelerated erosion rate, a moderate to high corrosivity rate and a pH range from slightly acidic to
slightly basic (5.6 to 8.4). Surface runoff class is low (Soil Survey of Will County Illinois). Based
on the Surficial Geology Map of the Chicago Region (ISGS Circular No. 460, 1971) the surficial
deposits in the vicinity of the subject surface impoundment are identified as part of the Henry
Formation, which is generally described as sand and gravel with local beds of silt and/or exposed
Silurian dolomite bedrock.

The general stratigraphy in the area consists of unconsolidated glacial deposits, which overlay
Silurian dolomite. The Silurian dolomite is underlain by the Maquoketa Group, which includes the
Scales Shale, which is considered a regional aquitard separating the overlying Silurian dolomite
from the deeper Cambro-Ordovician sandstone and limestone aquifers. To evaluate local
stratigraphy and as part of groundwater model development in support of the Construction Permit
being submitted under separate cover, water and test well logs were obtained for wells in the
general vicinity of the Joliet #29 Generation Station (it is noted that all of these wells are upgradient
or side gradient of the Station and two wells on property [see Section 9.1.2]). The depths of these
wells range from 43 feet to 605 feet. The stratigraphy data from these boring logs and the well
locations are provided in Attachment 9-1. In addition, well logs from 11 monitoring wells that
were installed in the vicinity of the subject surface impoundment (MW-1 through MW-11; see
Figure 9-1) with those borings ranging in depth from 27.5 feet to 41 feet. This information is also
included in the stratigraphy table in Attachment 9-1. Boring logs for these monitoring wells are
included in Attachment 9-2. Based on an evaluation of this data, the following general site-specific
stratigraphy is defined and geologic cross-sections are provided as Figures 9-2, 9-3, and 9-4 based
on the 11 on-site monitoring well boring logs:

o Fill (approx. 0’ to 8.5’ thick) — Consisting of a thin layer of top soil and/or coarse gravel
fill.

e Silty clay to clay (approx. 0 — 15 thick) — Consisting of black/brown silty clay and clay
with a trace of coarse gravel or sand. Not continuous across site along east-west transect.

e Sand and Gravel (approx. 14’ to 40’ thick) — Consisting of black/brown fine to coarse sand
and gravel with limestone fragments noted throughout. May locally include some lenses or
interlayering of black silty clay and/or tan silty sand (wells MW-1 and MW-2).

e Sandy silt/silty clay (approx. 0’ to 34’ thick) — Consisting of black/gray sandy silt grading
downward to a gray silty clay with coarse sand. Not continuous across site.

e Bedrock — Consisting of Silurian dolomite — Top of unit encountered at approximately 38.5
feet below ground surface (bgs) at boring location MW-6. Borings noted with increased
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limestone fragment at base interpreted to be at or near top of weathered bedrock surface.
Description of the dolomite discussed in detail below.

Although no specific borings were extended into the dolomite bedrock at this facility, extensive
drilling and investigation of the bedrock was completed at the Joliet #9 Station, Lincoln Stone
Quarry facility immediately to the south of the Des Plaines River from the subject site. The Silurian
dolomite formation is generally consistent regionally, especially over fairly short distances. Based
on that work, the following additional bedrock information is provided.

The Silurian dolomite is divided into four units identified as a weathered bedrock rind, Joliet
Formation dolomite, Kankakee Formation dolomite and the Elwood/Wilhelmi dolomite. Beneath
the Silurian dolomite is the Ordovician age Maquoketa Group consisting of the Brainerd Shale,
Fort Atkinson dolomite and the Scales Shale. Although the Brainerd Shale was identified at the
above referenced Lincoln Stone Quarry facility with a thickness of approximately 10 feet, this unit
IS not necessarily regionally continuous; therefore, it may or may not be present beneath the subject
site. The Scales Shale unit, however, is extensive and is a recognized regional aquitard, which
hydraulically isolates the deeper bedrock aquifers from the shallower Silurian dolomite. Based on
the available information, the dolomite bedrock thickness to the top of the Scales Shale beneath
the Joliet #29 site is estimated to be 95 to 115 feet.

Regional and local studies and investigations document fractures in the Silurian dolomite
describing a primary joint set that is vertical and oriented about N52°E and N40°W. The N40°W
joints are described as “more distinct”. Natural spacing between the joint sets ranges from 3 to
more than 10 feet, and joint apertures are described as less than 1/16™ -inch. Bedding plane
fractures are also described. Descriptions from various bedrock quarry walls and from cores
obtained during drilling at the Lincoln Stone Quarry site show significant clay infilling of the
vertical joints and bedding plane fractures. Evidence of water movement through fractures is
interpreted from iron staining and mineralization (primarily calcite, with some pyrite and
marcasite).

Silurian dolomite is a calcium-magnesium carbonate rock that includes horizons of cherty (silica)
nodules and is documented both regionally and locally to include mineralization along fractures
and within vugs. The mineralization includes, but is not limited to calcite (calcium carbonate) and
various sulfide minerals such as pyrite, marcasite, etc. As such, the presence of these minerals and
associated weathering products can also be expected within the overlying unconsolidated
materials.

There are no underground mines beneath the subject CCR surface impoundment.

9.1.2 Hydrogeology

Based on information from the Soil Survey of Will County, the average annual precipitation is
approximately 37 inches with about 63% of that total falling between April and October of any
given year. The average seasonal snowfall is approximately just over 10 inches. More site-specific
precipitation data from four water stations located in Joliet and Elgin, Illinois, is provided in Table
9-1.
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The nearest surface water body is the facility intake channel and Des Plaines River located to the
south of the subject CCR unit (see Figure 9-1). This reach of river is further identified as the Lower
Des Plaines River, which starts upstream of the site at the confluence of the river with the Chicago
Ship and Sanitary Canal (CSSC) at the E.J. & E railroad bridge (river mile 290.1). The CSSC is
the main tributary to this segment of river contributing approximately 80% of the flow to the river.
The segment of river adjacent to the subject site is part of the Dresden Island Pool, which starts at
the Brandon Road Lock and Dam (river mile 286) which is immediately upstream of the subject
CCR surface impoundment. The Dresden Island Pool is 14 miles in length, approximately 800 feet
wide with depth varying between 2 to 15 feet (Lower Des Plaines River Use Attainability Analysis
Final Report, IEPA, December 2003). There are no drinking water intakes within the Dresden
Island Pool and for that matter on any portion of the Des Plaines River downstream of the site
(Meet Your Water — An Introduction to Understanding Drinking Water in Northeastern Illinois,
Metropolitan Planning Council, 2017).

Groundwater beneath the subject unit occurs under water table conditions. Saturated conditions
are generally encountered between 25 and 35 feet bgs, depending on the well location, within the
lower portion of the above-defined sand and gravel unit. Table 9-2 provides groundwater elevation
measurements obtained for the 11 on-site monitoring wells in the vicinity of the subject CCR
surface impoundment which includes data for the monitoring wells associated specifically with
the subject surface impoundment (Pond 2; upgradient well MW-10 and downgradient wells MW-
3 thru MW-5). A hydrograph of water levels is provided as Figure 9-5. A review of the hydrograph
shows some potential temporal fluctuations with the highest water levels generally occurring
within the second or third quarters of the year.

Groundwater flow maps for the four quarters from 3" quarter 2020 through the 2" quarter 2021
are provided as Figures 9-6 through 9-9. The maps include groundwater elevation data from all 11
wells in the area, including the specific CCR monitoring wells associated with the subject surface
impoundment. Based on a review of the maps, groundwater flow is in a southerly direction towards
the associated facility water intake channel and the Des Plaines River. These maps are consistent
with historical flow data for the site. The horizontal hydraulic gradient is fairly shallow. Table 9-
3 provides a summary of the flow direction, gradient and an estimated rate of groundwater flow
for each sampling event. The flow rate was calculated using the following equation:

_ Kdh
S nedl

Where:
Vs = seepage velocity (distance/time)
K = hydraulic conductivity (distance/time)
dh/dl = hydraulic gradient (unitless)
ne = effective porosity (unitless)

Hydraulic conductivity values were initially estimated for monitor wells MW-4, -6, -9, and -11
from slug tests completed by Patrick Engineering in 2010. The geometric mean of the test data for
these wells was approximately 310 feet per day (ft/d; 3.59 x107 ft/sec) for each well, as calculated
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by Patrick Engineering in the Hydrogeologic Assessment Report — Joliet #29 Generating Station,
February 2011. The slug test data were reviewed as part of the modeling study being completed
for the Construction Permit application and the data were reanalyzed using corrected input values
for the well casing and borehole dimensions and effective porosity of the sand filter pack material.
The revised geometric mean of the test data for these wells decreased to approximately 170 ft/d
(1.97 x 107 ft/sec) for each well. This revised value was used in Table 9-3. The estimated effective
porosity of the aquifer materials (0.35) was obtained from literature (Applied Hydrogeology,
Fetter, 1980).

At this time, based on the geology discussion in Section 9.1.1 and the site-specific hydrogeology
discussions above, the groundwater beneath the CCR surface impoundment is considered as Class
| Potable Resource Groundwater in accordance with Section 620.210. It is noted, however, that a
Groundwater Management Zone (GMZ) has been established in the vicinity of the subject CCR
surface impoundment in accordance with Section 620.250 as part of a Compliance Commitment
Agreement (CCA) between Midwest Generation and Illinois EPA. The extent of the established
and approved GMZ is provided on Figure 9-10.

A survey of all potable water sources within a 2,500 feet radius of the Midwest Generation Joliet
#29 Generating Station was completed by Natural Resources Technology (NRT) in 2009. The
following databases and sources of information were utilized in order to determine community
water source and water well locations and construction in the vicinity of the ash pond wastewater
treatment systems:

e lllinois State Geological Survey (ISGS) -Water Well Database Query;

e lllinois State Water Survey (ISWS) Private Well Database and water well construction
report request; and

¢ lllinois Division of Public Water Supply web-based Geographic System (GIS) files;

As part of this permit preparation, KPRG evaluated the NRT information and reviewed the new
Illinois State Geological Survey database and interactive map references as “ILWATER”. The
survey results are provided on Figure 9-11. Fifteen potable/industrial use wells are within a 2,500-
foot radius of the Station's subject CCR surface impoundment. There are no wells directly
downgradient of the subject surface impoundment. Eight of the wells are located 1,500 to 2,500
feet north and northwest of the impoundment (upgradient). Two wells, both owned by Midwest
Generation, which service the Station, are located to the west and southwest (sidegradient). Both
of these wells are greater than 1500 feet deep and screened within the Cambro-Ordovician
limestones/sandstones beneath the Maquoketa Shale. There are several wells south of the Des
Plaines River, a hydrogeologic discharge boundary, which service the Joliet #9 Generating Station
all of which are also greater than 1,500 feet deep. The well that is located within the Des Plaines
River (well 00563) is incorrectly located within the ILWATER database and is actually part of the
Olin Chemical operations located approximately 0.3 miles to the south of the location shown on
the figure.
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A search of the Illinois Department of Natural Resources dedicated nature preserve database
(https://www?2.illinois.gov/dnr/INPC/Pages/NaturePreserveDirectory.aspx) was performed to
determine whether there may be a dedicated nature preserve nearby. No dedicated nature preserves
were identified in the vicinity of the subject CCR surface impoundment.

Based on the geology of the site presented in Section 9.1.1 and the above hydrogeology
discussions, the primary contaminant migration pathway for a potential release from the subject
CCR surface impoundment would be downward migration to groundwater within the
unconsolidated sand and gravel aquifer. Due to its proximity to the facility intake channel and Des
Plaines River, which is a hydrogeologic flow boundary, minimal to no downward vertical flow
mixing would be anticipated within the aquifer. There are no other utility or man-made preferential
pathway corridors that would act to potentially intercept the flow to move any contamination in a
direction other than to the south. There are no potable water wells downgradient of the subject
CCR surface impoundment screened within the aquifer of concern. Also, as previously discussed,
there are no potable surface water intakes on the Des Plaines River either along or downstream of
the subject site.

There is quarterly groundwater quality data associated with the subject CCR surface impoundment
and the two other ponds in the area dating back to December 2011 associated with an Illinois EPA
request for evaluation of potential ash pond groundwater impacts and subsequently the negotiated
CCA. However, that Illinois EPA required parameter list was slightly different from that specified
in Section 845.600 and included analysis of dissolved inorganic parameters rather than total
inorganic parameters. That historical water quality data is provided in Attachment 9-3.

Pond 2 is subject to the federal requirements under Federal Register, Environmental Protection
Agency, 40 CFR Parts 257.94, Hazardous and Solid Waste Management System; Disposal of Coal
Combustion Residuals from Electric Utilities; Final Rule dated April 17, 2015 (Federal CCR
Rule). As required under the Federal CCR Rule, eight rounds of background sampling were
completed for the monitoring wells within the monitoring network for the subject CCR surface
impoundment (MW-3 through MW-5 and MW-10). This included the full list of Appendix Il
(detection monitoring) and IV (assessment monitoring) parameters. Subsequently, quarterly
groundwater monitoring of these wells was continued for only Appendix 111 detection monitoring
parameters since there were no detections of Appendix Ill parameters above the established
statistical background for those wells. Since the effective date of the new State CCR Rule,
quarterly groundwater monitoring for the full list of parameters specified in 845.600, which
includes all parameters in the Federal CCR Rule Appendix Il1/1V, has continued. This data is
provided in Table 9-4. In addition, it is noted that Illinois EPA added turbidity measurements to
the list with a required eight rounds of background of that parameter for each well in the monitoring
network for the subject CCR surface impoundment. The turbidity data is provided in Table 9-5.

9.2 Groundwater Monitoring System Design and Construction Plans

A comprehensive monitoring well network that includes other ponds in the vicinity of Pond 2 was
established in response to a previous Illinois EPA request in 2010. The well spacing was
developed as part of a previous hydrogeologic assessment completed by Patrick Engineering, Inc.
The well depths were determined based on depth to groundwater and the base elevations of the
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ponds being monitored and were approved by Illinois EPA. Groundwater flow in the area is
generally to the south towards the facility water intake channel and Des Plaines River. Monitoring
well MW-10 (see Figure 9-1) is the established up-gradient water quality monitoring point for
Pond 2. Groundwater data from this well will be evaluated to provide a statistically representative
upgradient water quality prior to that water passing beneath the regulated unit. Wells MW-3, MW-
4 and MW-5, which are located essentially at the pond boundary, will serve as down-gradient
monitoring points for Pond 2. This proposed monitoring well network will be utilized for
determining whether potential pond leakage may be causing or contributing to groundwater
impacts in the vicinity of the units.

MW-3, MW-4, MW-5, and MW-10, installed in 2010, were drilled using 4.25-inch hollow stem
augers. The wells were completed with standard 2-inch inner-diameter PVC casing with 10-feet
of 0.010 slot PVC screen. Filter sand pack around each screen was extended to approximately 2-
feet above the top of the well screen. The remainder of the annulus was backfilled with bentonite.
Surface completions include stick-up (above grade two to three feet) locking protector casings set
in concrete aprons. The wells are further protected by traffic bollards, as necessary. Boring logs
and well construction summaries for these wells are provided in Attachment 9-2. Ground surface
and top-of-casing elevations were surveyed by an Illinois licensed surveyor and are included in
the previously referenced groundwater elevation table (Table 9-2).

MW-3, MW-4, MW-5, and MW-10 are outfitted with a dedicated sampling system. Specifically,
each well has a QED Environmental Systems (QED) Well Wizard Model P1101M dedicated
sampling pump with Model No. 37789 intake screens (0.010-inch slot). The screens are set within
approximately one-foot of the base of the monitoring well.

In accordance with requirements under Section 845.630(g), Attachment 9-4 includes an Illinois
licensed Professional Engineer certification of the above-defined monitoring system.

9.3 Groundwater Sampling and Analysis Program

9.3.1 Sample Frequency

Pond 2 is regulated under the Federal CCR Rule. As such, all of the above defined monitoring
wells (upgradient and down-gradient) have been sampled on a quarterly basis starting the 4%
quarter of 2015 for eight consecutive quarters for both Appendix 111 and Appendix IV parameters
specified in the Federal CCR Rule, which is the same parameter listing as provided under the State
CCR Rule Section 845.600(a) plus calcium. This dataset will facilitate the development of proper
statistical evaluation procedures for the site and use in development of applicable site-specific
Groundwater Protection Standards (GWPSs) for each constituent pursuant to Section 845.600(b)
as presented in Section 9.4 below. Additional monitoring data collected since the initial eight
rounds of background sampling will also be evaluated to determine whether an expanded dataset
can be used in developing an appropriate and representative background for the State CCR Rule
compliance. lllinois EPA added turbidity as an additional parameter that will require development
of a statistical background. Since this parameter was not included within the Federal CCR Rule,
eight rounds of turbidity measurements were obtained within the 180-day period since the effective
date of the State Rule. However, this restricted period of background data collection does not
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facilitate evaluation of potential seasonal variations during the development of statistical
background for this parameter.

Currently, all wells within this CCR monitoring network are being sampled on a quarterly basis
for all parameters specified in Section 845.600(a) plus calcium and turbidity. Between quarterly
monitoring events, groundwater level measurements from all designated CCR monitoring wells
will be also obtained and recorded on a monthly basis. During the initial rounds of monthly
groundwater level measurements after the enactment of the State CCR Rule, surface impoundment
measurements were not collected because the instrumentation for these measurements was not yet
in-place and available for recording the data.

Quarterly groundwater monitoring will continue during the active life of the impoundment and the
post-closure care period or, if closure is by removal, then in accordance with monitoring frequency
requirements under Section 845.740(b). It is noted that if after 5 years of quarterly monitoring it
can be demonstrated that the facility meets the requirements specified in Section 845.650(b)(4),
the owner can petition the Illinois EPA to shift the monitoring frequency to semi-annual.

9.3.2 Sampling Preparation and Calibrations

Prior to any sampling event, the Station’s designated Environmental Specialist shall be notified in
advance of sampling crew arrival so that any arrangements can be made, including security
clearance and training.

Prior to sampling activities, and at intervals recommended by the manufacturer, all non-dedicated
equipment shall be cleaned and calibrated. Specifically, the field parameter water quality meter to
be used for pH, specific conductance, turbidity and temperature will be calibrated using standard
reference solutions. In addition, an operational check of the electronic water level probe will also
be performed by placing the probe into a bucket of water and ensuring that the audio signal is
triggered when the sensor meets the water interface. The associated tape measure of the probe will
also be checked for wear.

The monitoring network consists of all dedicated sampling equipment (QED Well Wizard
P1101M). The controller used to operate individual bladder pumps will be checked and maintained
prior to arrival at the site based on manufacturer specifications.

All lab ware shall be obtained directly from an Illinois certified laboratory. Upon arrival to the site,
the monitoring wells will be assessed for structural integrity. Each well cover (either stick-up or
flush mount) will be inspected for proper labels, locks, any damage and be cleared of any flora or
fauna that may be on the well or in the vicinity that would affect the sample or the sampling
operation. In addition to any other notable observations, all of the above shall be entered on the
sampling sheets. Once the well is uncovered and unlocked, and the well casing inspected, the well
head shall be inspected for damage and cleanliness. At that point, the well will be considered ready
for sampling per procedures described below.

9.3.3 Groundwater Sample Collection
Prior to initiating sampling, a round of groundwater levels will be collected from each monitoring
well using an electronic water level probe. The timeframe over which these water levels are
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collected should be minimized and should not exceed 8 hours. The depth to water will be measured
to the nearest one-hundredth of a foot from the top of casing using an electronic water level meter.
The water level probe should be properly decontaminated between each reading using procedures
specified in Section 9.3.4.

All of the monitoring wells at this Station are equipped with dedicated, down-hole, bladder pumps.
At the top of casing for each well is a manifold with air and water quick connects and a port for a
water level meter probe to fit so that an undisturbed water level can be obtained. Immediately prior
to sampling, the depth to water will be measured again to the nearest one-hundredth of a foot from
the top of casing using an electronic water level indicator and recorded onto the sampling sheets.
Once recorded, an air compressor and flow controller will be attached to the air side quick connect
and disposable tubing attached to the discharge connection. The discharge tubing will be run to a
flow-through cell of the water quality meter. A discharge line from the flow-through cell will be
placed into a vessel to allow for the measurement of the volume of groundwater removed. The
water quality meter will be attached within the flow-through cell that allows for real time readings
of pH, specific conductivity and temperature. It is noted that a calibration check of the water quality
meter should be performed at the start and end of each day of sampling and recorded in the field
notes. If the meter calibration-check shows drift outside of manufacturer specifications, the meter
should be recalibrated in the field using standard solutions per manufacturer requirements.

The air controller will be set to the necessary pressure and to the slowest pumping interval,
approximately 50 second refill and 10 second pump (flow rates at this setting tend to be less than
100 milliliters/minute), and the compressor will be started. The intent of the low flow pumping
will be to minimize drawdown in the well with an ideal goal of keeping the drawdown to 0.30 feet
or less. Once the water has filled the flow-through cell, a reading of the parameters will be
recorded. Readings will continue to be recorded until such time as all parameters are deemed stable
for three consecutive measurements at which point a sample will be collected from the tubing prior
to the flow-through cell. An unfiltered groundwater sample shall be collected directly from the
water tubing after it is disconnected from the flow-through cell. The laboratory provided bottles
shall be properly filled. Once the sample is collected, the bottles shall be properly labeled and
placed on ice as necessary.

If the well would pump dry prior to the field parameter readings stabilizing, the well will be
allowed to recover for up to 24-hours at which point water sample collection will be initiated.

In the event that a dedicated bladder pump fails to work, the following procedures should be
implemented:

e Pull the dedicated tubing and pump from the well and ensure that the tubing does not
contact the ground.

e Visually inspect the intake of the pump for clogging from sedimentation. If clogging is
noted, clean the intake with distilled water. If there is no clogging, dismantle the pump
casing and inspect the bladder for any holes, cracks or tears.
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e If the bladder is determined to be compromised (i.e., wear has resulted in cracking or
tearing), remove the bladder and replace it with a new bladder. Properly clean all parts of
the pump using procedures described in Section 9.3.4, reassemble the pump and slowly
lower it back down hole. Continue sampling as described above.

e If the entire pump is determined to have failed, a new pump will need to be ordered for
replacement and a modified sampling procedure will be implemented as described below.

In the case of bladder pump failure, at a specific well during a sampling event, the alternate
sampling method will be the use of a portable peristaltic pump (the pump itself does not go down-
hole) assuming depth to water is less than 23 feet bgs. Clean disposable polyethylene tubing will
be attached to the pump and the tubing will be slowly lowered down hole along with the water
level probe. The pump will be operated at the lowest rate possible to achieve the same goals as
for sampling described above (generally below 300 milliliters/minute, which is within the range
of standard low flow protocols). Water will be collected in a clean glass jar for field parameter
readings. Once stable field parameters are recorded, the sample will be collected directly onto
laboratory prepared containers for analysis. Upon completion of sample collection, the water level
meter and tubing should be removed from the well. The polyethylene tubing should be
disconnected from the pump and discarded. The water level meter should be properly
decontaminated as specified in Section 9.3.4. If depth to water is such that a peristaltic pump
cannot be used, a submersible pump will need to be used. The submersible pump must be properly
cleaned as specified in Section 9.3.4 prior to placement down the well. All subsequent procedures
will be the same as above. The alternate sampling pump use will be recorded on the field data sheet
for that well and noted in any subsequent reporting summary.

9.3.4 Equipment Decontamination

Any equipment that is used down-hole at more than one sampling location must be thoroughly
decontaminated between uses. Based on procedures described above, only the water level meter is
anticipated to be in this category, however, if a submersible pump needs to be used during a
particular sampling event due to dedicated pump failure (see Section 9.3.3), these procedures will
also apply. The water level meter probe and any measuring tape, or any other non-dedicated
equipment that may need to be placed down the well that extended below the water surface, will
need to be cleaned with an Alconox solution, or equivalent, wash followed by a double rinse with
distilled water. Any pump tubing that is not dedicated should be discarded and only clean tubing
should be used down-hole.

9.3.5 Sample Preservation, Chain-of-Custody and Shipment

Since measurement of total recoverable metals is required by the State CCR Rule, the samples will
not be filtered prior to collection. This will facilitate the analysis to capture both the particulate
fraction and dissolved fraction of metals in natural groundwater. Groundwater samples will be
collected directly into Illinois certified laboratory provided containers. Those containers will be
prepared by the laboratory to contain any necessary chemical preservation. The samples shall be
stored at temperatures required by the lab following sample collection. Table 9-6 includes a
summary of sample bottle requirements, preservatives and holding times
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All groundwater samples collected shall be transferred to the laboratory under proper COC
procedures. The laboratory provided COC, completed with all pertinent information, shall be
maintained from sample collection through receipt by the laboratory. The information shall
include, but is not limited to, the following:

e Project name and number, state samples collected in, sample name and type, time and date
collected, analysis requested, and printed name and signatures of person(s) sampling.

The COC shall be completed and properly relinquished by the field sampler(s) with all samples
clearly printed or typed.

All samples will be either delivered directly to the laboratory or be shipped using Federal Express
or a similar overnight service. It should be noted that Total Dissolved Solids (TDS) analysis has a
7-day holding time. TDS samples should be shipped to the laboratory within 72 hours after
collection. All other holding times for the specified parameters are long enough to facilitate one
shipment after the full round of sampling is complete.

9.3.6 Analytical Methods

A list of the analytical methods to be used by the laboratory for each specified parameter is
included in the above referenced Table 9-6. Individual detection limits for the parameters may
change slightly from sample to sample depending on potential matrix interferences with a sample
(e.g., amount of suspended solids/sediment) and/or the concentration of the constituent in the
sample. However, the base detection limits will be set at or below the applicable standards as
defined in Section 845.600(a)(1) for that compound, which are also provided in Table 9-6.

9.3.7 Quality Assurance and Quality Control
Laboratory

Only an Illinois certified analytical laboratory will be used for sample analysis. The laboratory will
be conducting their work under their specific approved Quality Assurance and Quality Control
(QA/QC) program. A copy of their program can be available upon request. A standard Level 11
data documentation package will be included in all subsequent reporting, however, the lab will be
requested to also provide a Level 1V data documentation package (i.e., U.S. EPA Contract
Laboratory Protocol equivalent) in the event more detailed data validation/evaluation is deemed
necessary.

Field

The QA/QC program for fieldwork will include the collection of blind duplicates and the use of a
laboratory supplied trip blank. The blind duplicate will be collected from a random well during
every sampling event in which more than three (3) samples are collected. The duplicate will be
blind in the manner that there will be no way for the laboratory to determine from which well or
point the sample was collected.

Upon receipt of the analytical data, a determination will be made if the duplicate is consistent with
the sample collected from the well/point. A generally acceptable range for groundwater samples

KPRG and Associates, Inc. Page 22



Midwest Generation, LLC Joliet #29 Generating Station
Initial Construction Permit Application January 28, 2022

is +/- 30 percent. If outside the acceptable range, a resample may be determined to be necessary
and reanalyzed. The trip blank analytical data will be reviewed for any values other than non-
detect. If there are any questions regarding the duplicate, trip blank, or other reported analytical
QA/QC runs, the laboratory will be contacted to determine the effect on data quality, if any, and
usability. If necessary, a specific well may need to be re-sampled.

9.3.8 Statistical Methods

A proposed statistical evaluation plan meeting the requirements specified in Section 845.640(f) is
provided in Attachment 9-5 along with a certification of the plan by an Illinois licensed
Professional Engineer.

9.4 Groundwater Monitoring Program

The groundwater sample and water level collection frequency is discussed in Section 9.3.1 above.

As previously noted, the monitoring well system for the subject unit consist of four monitoring
wells as follows:

e MW-10 - Upgradient
e MW-3 through MW-5 — Downgradient

Eight rounds of background sampling for the purposes of statistical evaluation and background
determination is available from the initial groundwater sampling which occurred starting in 2015
in compliance with the Federal CCR Rule requirements. Subsequent groundwater sampling has
also occurred on a quarterly basis for the seven detection monitoring parameters listed under
Appendix 11l of the Federal CCR Rule detection monitoring requirements. All available CCR
monitoring data through the end of the second quarter 2021 is summarized in Table 9-5 and the
eight rounds of turbidity data collected since the enactment of the State CCR Rule in April 2021
are provided in Table 9-6.

Using the currently available data for the subject CCR surface impoundment, site specific
Groundwater Protection Standards (GWPSs) have been established in accordance with Section
845.600(b) and are summarized in Table 9-7. The background concentrations noted in Table 9-7
were calculated using the statistical evaluation approach noted in Section 9.3.8 and provided in
Attachment 9-5. A presentation of the statistical evaluations, which resulted in the background
concentration calculations is provided in Attachment 9-6.

Once the proposed GWPSs presented in this permit application are approved by Illinois EPA, these
values will be used for all subsequent groundwater monitoring data comparisons. Monitoring will
continue on a quarterly basis for all constituents specified in Section 845.600(a)(1) plus calcium
and turbidity. In accordance with Section 845.610(b)(3)(D), a data summary report will be
submitted to Illinois EPA within 60-days of receipt of all analytical data which will include a
groundwater flow map for the quarterly sampling event, summary of water level elevations
collected during the reporting period (monthly measurements), and a data summary including
summary data tables with a comparison against the established/approved GWPSs. This report will
be placed the facility’s operating record.
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If during a monitoring event, a constituent(s) is/are detected above an established/approved
GWPS, that well will be resampled for the specific constituent(s) in accordance with the statistical
evaluation procedures outlined in Attachment 9-5. If the resample data confirms that the
constituent(s) concentration(s) is/are above the GWPS then the following will occur:

» Characterize the nature and extent of the potential release and any relevant site conditions
that may affect the remedy evaluation/selection. This characterization must meet the
requirements set forth under Section 845.650(d)(1).

¢ If groundwater impacts extend off-site, provide off-site landowner/resident notifications
as specified under Section 845.650(d)(2) and place the notifications into the facility’s
operating record. This must occur within no more than 30-days of determination that a
GWPS has been exceeded.

e An Alternate Source Demonstration (ASD) may be initiated and completed for submittal
to Illinois EPA review/approval as allowed under Section 845.650(e). Place the ASD into
the facility’s operating record.

e Within 90-days of determining that a constituent(s) was detected above an
established/approved GWPS at a downgradient waste boundary monitoring point, initiate
an assessment of corrective measures meeting the requirements specified under Section
845.660 unless an ASD 1is submitted in accordance with Section 845.650(d)(2) and
subsequently approved by the Illinois EPA.

By no later January 31% of each year, an Annual Groundwater Monitoring and Corrective Action
Report will be prepared for inclusion as part of an Annual Consolidated Report for the facility.
The Annual Groundwater Monitoring and Corrective Action Report will meet the requirements
set forth under Section 845.610(e)(1 through 4). The Annual Consolidated Report will be placed
into the facility’s operating record.

10.0 Professional Engineer Certification, 845.220(a}(8)

This construction permit application has been prepared to meet the requirements of 35 I1l. Adm.
Code 845.220(a) and 845.220(d).
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11.0 Owner Certification, 845.220(a)(9)

A certification stating that the owner or operator of the CCR surface impoundment has completed
the public notification and public meetings that are required under the Ill. Adm. Code Title 35,
Part 845 Section 240 is included in Attachment 11. Also included is a summary of the issues raised
by the public and a summary of any revisions, determinations, or other considerations made in
response to those issues. A list of interested persons in attendance who would like to be added to
the Agent’s list for the facility.
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Table 2. Joliet 29 Generating Station

Pond 2 CCR Chemical Constituents Analytical Results

Bottom Ash
Parameter Name Sample
8/31/2021

Antimony <18F1
Arsenic 15F1
Barium 3,000
Beryllium 1.5F1
Boron 130 F1V
Cadmium <0.18
Calcium 100,000
Chloride <20
Chromium 12 F1
Cobalt 15
Fluoride <1.0
Lead 5.6
Lithium 20V
Mercury <0.016
Molybdenum 1.1F1
Selenium <0.89 F1
Sulfate 560
Thallium 2.9
Radium 226 1.54
Radium 228 1.63
Radium 226 & 228 3.17

Notes:

All results are in milligrams per kilogram (mg/kg), except for radium, which pCi/L
F1 - MS and/or MSD recovery exceeds control limits
V - Serial Dilution exceeds the control limits



Table 9-1. Summary of Local Precipitation Data - Midwest Generation, LLC, Joliet #29 Generating Station, Joliet, Illinois.

Joliet #29 Station
Average Monthly
Month Precipitation*
(inches)
January 1.09
February 1.27
March 2.01
April 3.66
May 3.9
June 4.65
July 4.41
August 4.08
September 3.02
October 3.09
November 2.4
December 1.81
Notes:

* - Historical precipitation data was obtained from the
National Oceanic and Atmospheric Administration.
Precipitation data was averaged from four stations located
within Joliet and Elgin, lllinois. Dates of precipitation data
range from 1894-2020.



Table 9-2. Groundwater Elevations - Midwest Generation, LLC, Joliet Station #29, Joliet, IL.

Top of Casing Sampling Sampling Depth to
(TOC) Ground Groundwater | Groundwater | Bottom of Depth to Depth to Bottom of
Well ID Date Elevation Elevation Elevation Elevation | Well Elevation| Groundwater | Groundwater Well
(ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft below TOC) (ft below TOC) (ft below TOC)
02/10/15 534.76 531.46 NM NM 504.88 NM NM 29.88
05/27/15 534.76 531.46 NM NM 504.88 NM NM 29.88
08/04/15 534.76 531.46 NM NM 504.88 NM NM 29.88
10/27/15 534.76 531.46 NM NM 504.88 NM NM 29.88
02/09/16 534.03 531.56 NM NM 505.50 NM NM 28.53
05/10/16 534.03 531.56 505.90 506.18 505.50 28.13 27.85 28.53
08/30/16 534.03 531.56 506.85 506.91 505.50 27.18 27.12 28.53
11/01/16 534.03 531.56 505.89 505.53 505.50 28.14 28.50 28.53
02/06/17 534.03 531.56 NM NM 505.50 NM NM 28.53
04/25/17 534.03 531.56 NM NM 505.50 NM NM 28.53
08/01/17 534.03 531.56 506.59 506.53 505.50 27.44 27.50 28.53
101717 534.03 531.56 508.87 508.85 505.50 25.16 25.18 28.53
MW-01 02/21/18 534.03 531.56 506.37 509.54 505.50 27.66 24.49 28.53
04/25/18 534.03 531.56 505.89 505.58 505.50 28.14 28.45 28.53
07/31/18 534.03 531.56 505.75 505.50 505.50 28.28 28.53 28.53
10/16/18 534.03 531.56 506.22 505.93 505.50 2781 28.10 28.53
02/04/19 534.03 531.56 505.73 NM 505.50 28.30 NM 28.53
05/06/19 534.03 531.56 509.00 509.00 505.50 25.03 25.03 28.53
08/06/19 534.03 531.56 505.88 NM 505.50 28.15 NM 28.53
11/06/19 534.03 531.56 507.38 NM 505.50 26.65 NM 28.53
02/12/20 534.03 531.56 505.69 NM 505.50 28.34 NM 28.53
05/21/20 534.03 531.56 511.60 NM 505.50 2243 NM 28.53
07/30/20 534.03 531.56 505.74 NM 505.50 28.29 NM 28.53
10/21/20 534.03 531.56 505.73 NM 505.50 28.30 NM 28.53
02/11/21 534.03 531.56 505.73 NM 505.50 28.30 NM 28.53
05/17/21 534.03 531.56 505.76 NM 505.50 28.27 NM 28.53
02/10/15 534.28 531.19 505.17 510.69 504.05 29.11 23.59 30.23
05/27/15 534.28 531.19 505.34 505.32 504.05 28.94 28.96 30.23
08/04/15 534.28 531.19 505.14 505.13 504.05 29.14 29.15 30.23
10/27115 534.28 531.19 504.89 505.09 504.05 29.39 29.19 30.23
02/09/16 534.30 531.17 505.59 505.57 504.07 28.71 28.73 30.23
05/10/16 534.30 531.17 505.89 506.09 504.07 28.41 28.21 30.23
08/30/16 534.30 531.17 506.83 506.97 504.07 27.47 27.33 30.23
11/01/16 534.30 531.17 505.90 505.89 504.07 28.40 28.41 30.23
02/06/17 534.30 531.17 505.46 505.74 504.07 28.84 28.56 30.23
04/25/17 534.30 531.17 505.69 505.70 504.07 28.61 28.60 30.23
08/01/17 534.30 531.17 506.59 506.52 504.07 27.71 27.78 30.23
101717 534.30 531.17 508.82 508.82 504.07 25.48 25.48 30.23
MW-02 02/21/18 534.30 531.17 506.35 509.65 504.07 27.95 24.65 30.23
04/25/18 534.30 531.17 505.87 505.81 504.07 28.43 28.49 30.23
08/01/18 534.30 531.17 505.22 505.14 504.07 29.08 29.16 30.23
10/16/18 534.30 531.17 506.17 506.11 504.07 28.13 28.19 30.23
02/04/19 534.30 531.17 505.68 505.65 504.07 28.62 28.65 30.23
05/06/19 534.30 531.17 508.95 508.29 504.07 25.35 26.01 30.23
08/06/19 534.30 531.17 505.16 NM 504.07 29.14 NM 30.23
11/06/19 534.30 531.17 507.27 NM 504.07 27.03 NM 30.23
02/12/20 534.30 531.17 505.49 NM 504.07 28.81 NM 30.23
05/21/20 534.30 531.17 510.37 NM 504.07 23.93 23.94 30.23
07/30/20 534.30 531.17 504.98 NM 504.07 29.32 NM 30.23
10/21/20 534.30 531.17 505.25 NM 504.07 29.05 NM 30.23
02/11/21 534.30 531.17 505.15 NM 504.07 29.15 NM 30.23
05/17/21 534.30 531.17 505.68 NM 504.07 28.62 NM 30.23
02/10/15 538.78 535.54 505.19 505.20 494.68 33.59 33.58 44.10
05/27/15 538.78 535.54 505.36 505.35 494.68 33.42 33.43 44.10
08/04/15 538.78 535.54 505.22 505.22 494.68 33.56 33.56 44.10
10/27/15 538.78 535.54 504.91 505.04 494.68 33.87 33.74 44.10
02/09/16 538.79 535.53 505.62 505.51 494.68 33.17 33.28 44.10
05/10/16 538.79 535.53 505.97 505.99 494.68 32.82 32.80 44.10
08/30/16 538.79 535.53 506.91 507.22 494.68 31.88 3157 44.10
11/01/16 538.79 535.53 505.91 505.94 494.68 32.88 32.85 44.10
02/06/17 538.79 535.53 505.54 505.54 494.68 33.25 33.25 44.10
04/26/17 538.79 535.53 505.73 505.78 494.68 33.06 33.01 44.10
08/01/17 538.79 535.53 506.43 506.44 494.68 32.36 32.35 44.10
10/18/17 538.79 535.53 508.76 508.54 494.68 30.03 30.25 44.10
MW-03 02/20/18 538.79 535.53 506.38 506.56 494.68 3241 32.23 44.10
04/24/18 538.79 535.53 505.96 505.96 494.68 32.83 32.83 44.10
07/31/18 538.79 535.53 505.23 505.25 494.68 33.56 33.54 44.10
10/17/18 538.79 535.53 506.21 506.09 494.68 32.58 32.70 44.10
02/04/19 538.79 535.53 505.74 505.81 494.68 33.05 32.98 44.10
05/06/19 538.79 535.53 508.84 508.61 494.68 29.95 30.18 44.10
08/06/19 538.79 535.53 505.26 505.29 494.68 33.53 33.50 44.10
11/06/19 538.79 535.53 505.41 505.29 494.68 33.38 33.50 44.10
02/12/20 538.79 535.53 505.61 505.29 494.68 33.18 33.50 44.10
05/20/20 538.79 535.53 511.66 511.66 494.68 27.13 27.13 44.10
07/30/20 538.79 535.53 505.06 505.04 494.68 33.73 33.75 44.10
10/21/20 538.79 535.53 505.27 505.46 494.68 33.52 33.33 44.10
02/11/21 538.79 53553 504.23 505.46 494.68 3456 33.33 44.10
05/17/21 538.79 535.53 505.74 505.73 494.68 33.05 33.06 44.10
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Table 9-2. Groundwater Elevations - Midwest Generation, LLC, Joliet Station #29, Joliet, IL.

Top of Casing Sampling Sampling Depth to
(TOC) Ground Groundwater | Groundwater | Bottom of Depth to Depth to Bottom of
Well ID Date Elevation Elevation Elevation Elevation | Well Elevation| Groundwater | Groundwater Well
(ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft below TOC) (ft below TOC) (ft below TOC)
— — — — — —
02/10/15 539.03 535.80 505.19 505.18 496.13 33.84 33.85 42.90
05/27/15 539.03 535.80 505.39 505.37 496.13 33.64 33.66 42.90
08/04/15 539.03 535.80 505.19 505.19 496.13 33.84 33.84 42.90
10/27/15 539.03 535.80 504.98 505.00 496.13 34.05 34.03 42.90
02/09/16 539.01 535.83 505.59 505.44 496.11 33.42 33.57 42.90
05/10/16 539.01 535.83 505.94 505.95 496.11 33.07 33.06 42.90
08/30/16 539.01 535.83 506.93 507.19 496.11 32.08 31.82 42.90
11/01/16 539.01 535.83 505.85 505.87 496.11 33.16 33.14 42.90
02/06/17 539.01 535.83 505.50 505.52 496.11 3351 33.49 42.90
04/26/17 539.01 535.83 505.72 505.74 496.11 33.29 33.27 42.90
08/01/17 539.01 535.83 506.92 506.39 496.11 32.09 32.62 42.90
10/18/17 539.01 535.83 508.73 508.50 496.11 30.28 30.51 42.90
MW-04 02/20/18 539.01 535.83 505.37 506.69 496.11 33.64 32.32 42.90
04/24/18 539.01 535.83 505.91 505.92 496.11 33.10 33.09 42.90
07/31/18 539.01 535.83 505.20 505.22 496.11 33.81 33.79 42.90
10/17/18 539.01 535.83 506.16 506.03 496.11 32.85 32.98 42.90
02/04/19 539.01 535.83 505.72 505.72 496.11 33.29 33.29 42.90
05/06/19 539.01 535.83 509.18 508.57 496.11 29.83 30.44 42.90
08/06/19 539.01 535.83 505.22 505.21 496.11 33.79 33.80 42.90
11/06/19 539.01 535.83 507.36 505.21 496.11 31.65 33.80 42.90
02/12/20 539.01 535.83 505.56 505.26 496.11 33.45 33.75 42.90
05/20/20 539.01 535.83 511.61 511.61 496.11 27.40 27.40 42.90
07/30/20 539.01 535.83 505.01 505.04 496.11 34.00 33.97 42.90
10/21/20 539.01 535.83 505.53 505.46 496.11 33.48 33.55 42.90
02/11/21 539.01 535.83 505.16 505.46 496.11 33.85 33.55 42.90
05/17/21 539.01 535.83 505.69 505.69 496.11 33.32 33.32 42.90
02/11/15 539.69 536.43 505.12 505.12 494.64 34.57 34.57 45.05
05/27/15 539.69 536.43 505.26 505.25 494.64 34.43 34.44 45.05
08/04/15 539.69 536.43 505.14 505.14 494.64 34.55 34.55 45.05
10/27/15 539.69 536.43 504.78 504.95 494.64 34.91 34.74 45.05
02/09/16 539.64 536.36 505.46 505.33 494.59 34.18 3431 45.05
05/10/16 539.64 536.36 505.83 505.86 494.59 3381 33.78 45.05
08/30/16 539.64 536.36 506.82 507.09 494.59 32.82 32.55 45.05
11/01/16 539.64 536.36 505.74 505.74 494.59 33.90 33.90 45.05
02/06/17 539.64 536.36 505.41 505.40 494.59 34.23 34.24 45.05
04/26/17 539.64 536.36 505.60 505.66 494.59 34.04 33.98 45.05
08/01/17 539.64 536.36 506.52 506.24 494.59 33.12 33.40 45.05
10/18/17 539.64 536.36 508.61 508.59 494.59 31.03 31.05 45.05
MW-05 02/20/18 539.64 536.36 506.35 506.74 494.59 33.29 32.90 45.05
04/24/18 539.64 536.36 505.85 505.82 494.59 33.79 33.82 45.05
07/31/18 539.64 536.36 505.10 505.11 494,59 3454 3453 45,05
10/17/18 539.64 536.36 506.03 505.91 494.59 33.61 33.73 45.05
02/04/19 539.64 536.36 505.97 505.96 494.59 33.67 33.68 45.05
05/06/19 539.64 536.36 509.09 508.98 494.59 30.55 30.66 45.05
08/06/19 539.64 536.36 505.09 505.09 494.59 34.55 34.55 45.05
11/06/19 539.64 536.36 507.24 505.09 494.59 32.40 34.55 45.05
02/12/20 539.64 536.36 505.48 504.59 494.59 34.16 35.05 45.05
05/20/20 539.64 536.36 511.48 511.48 494.59 28.16 28.16 45.05
07/30/20 539.64 536.36 504.87 504.88 494.59 34.77 34.76 45.05
10/21/20 539.64 536.36 505.12 506.09 494.59 34.52 33.55 45.05
02/11/21 539.64 536.36 505.04 506.09 494.59 34.60 33.55 45.05
05/17/21 539.64 536.36 505.59 505.54 494.59 34.05 34.10 45.05
02/10/15 539.06 535.86 505.23 505.23 496.86 33.83 33.83 42.20
05/28/15 539.06 535.86 505.46 505.45 496.86 33.60 33.61 42.20
08/05/15 539.06 535.86 505.11 505.12 496.86 33.95 33.94 42.20
10/27/15 539.06 535.86 504.88 504.93 496.86 34.18 34.13 42.20
02/09/16 539.05 535.89 505.61 505.46 496.85 33.44 33.59 42.20
05/10/16 539.05 535.89 506.00 506.94 496.85 33.05 3211 42.20
08/30/16 539.05 535.89 506.96 507.36 496.85 32.09 31.69 42.20
11/01/16 539.05 535.89 505.88 505.91 496.85 33.17 33.14 42.20
02/06/17 539.05 535.89 505.56 505.57 496.85 33.49 33.48 42.20
04/27117 539.05 535.89 505.74 505.77 496.85 3331 33.28 42.20
08/01/17 539.05 535.89 506.65 506.28 496.85 32.40 32.77 42.20
10/19/17 539.05 535.89 508.74 508.14 496.85 30.31 30.91 42.20
MW-06 02/21/18 539.05 535.89 506.57 509.45 496.85 32.48 29.60 42.20
04/25/18 539.05 535.89 505.94 505.86 496.85 33.11 33.19 42.20
07/31/18 539.05 535.89 505.27 505.25 496.85 33.78 33.80 42.20
10/18/18 539.05 535.89 506.16 506.00 496.85 32.89 33.05 42.20
02/04/19 539.05 535.89 506.12 506.12 496.85 32.93 32.93 42.20
05/06/19 539.05 535.89 509.19 508.22 496.85 29.86 30.83 42.20
08/06/19 539.05 535.89 505.26 505.33 496.85 33.79 33.72 42.20
11/06/19 539.05 535.89 507.36 505.33 496.85 31.69 33.72 42.20
02/12/20 539.05 535.89 505.63 505.60 496.85 33.42 33.45 42.20
05/21/20 539.05 535.89 511.51 511.45 496.85 27.54 27.60 42.20
07/30/20 539.05 535.89 505.08 505.08 496.85 33.97 33.97 42.20
10/21/20 539.05 535.89 505.30 505.37 496.85 33.75 33.68 42.20
02/11/21 539.05 535.89 505.22 505.37 496.85 33.83 33.68 42.20
05/17/21 539.05 535.89 505.73 505.73 496.85 33.32 33.32 42.20
02/10/15 539.35 535.86 505.24 505.24 496.12 34.11 34.11 43.23
05/28/15 539.35 535.86 505.50 505.50 496.12 33.85 33.85 43.23
08/05/15 539.35 535.86 505.18 505.17 496.12 34.17 34.18 43.23
10/27/15 539.35 535.86 504.93 505.00 496.12 34.42 34.35 43.23
02/09/16 539.35 535.87 505.66 505.51 496.12 33.69 33.84 43.23
05/10/16 539.35 535.87 506.34 507.02 496.12 33.01 32.33 43.23
08/30/16 539.35 535.87 507.04 507.41 496.12 3231 31.94 43.23
11/01/16 539.35 535.87 505.91 505.93 496.12 33.44 33.42 43.23
02/06/17 539.35 535.87 505.59 505.62 496.12 33.76 33.73 43.23
04/27117 539.35 535.87 505.77 505.82 496.12 33.58 33.53 43.23
08/01/17 539.35 535.87 506.68 506.30 496.12 32.67 33.05 43.23
10/19/17 539.35 535.87 508.76 508.07 496.12 30.59 31.28 43.23
MW-07 02/21/18 539.35 535.87 506.67 509.64 496.12 32.68 29.71 43.23
04/25/18 539.35 535.87 505.98 505.89 496.12 33.37 33.46 43.23
08/01/18 539.35 535.87 505.30 505.31 496.12 34.05 34.04 43.23
10/18/18 539.35 535.87 506.17 506.03 496.12 33.18 33.32 43.23
02/04/19 539.35 535.87 506.19 506.19 496.12 33.16 33.16 43.23
05/06/19 539.35 535.87 509.22 508.51 496.12 30.13 30.84 43.23
08/06/19 539.35 535.87 505.33 505.33 496.12 34.02 34.02 43.23
11/06/19 539.35 535.87 507.40 505.33 496.12 31.95 34.02 43.23
02/12/20 539.35 535.87 505.65 505.65 496.12 33.70 33.70 43.23
05/21/20 539.35 535.87 511.53 511.53 496.12 27.82 27.82 43.23
07/30/20 539.35 535.87 505.14 505.14 496.12 3421 3421 43.23
10/21/20 539.35 535.87 505.32 505.65 496.12 34.03 33.70 43.23
02/11/21 539.35 535.87 505.25 505.65 496.12 34.10 33.70 43.23
05/17/21 539.35 535.87 505.63 505.60 496.12 33.72 33.75 43.23
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Table 9-2. Groundwater Elevations - Midwest Generation, LLC, Joliet Station #29, Joliet, IL.

Top of Casing Sampling Sampling Depth to
(TOC) Ground Groundwater | Groundwater | Bottom of Depth to Depth to Bottom of
Well ID Date Elevation Elevation Elevation Elevation | Well Elevation| Groundwater | Groundwater Well
(ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft above MSL) (ft below TOC) (ft below TOC) (ft below TOC)
— — — — —
02/10/15 536.87 533.72 505.18 505.19 498.81 31.69 31.68 38.06
05/27/15 536.87 533.72 505.36 505.38 498.81 3151 31.49 38.06
08/04/15 536.87 533.72 505.19 505.20 498.81 31.68 3167 38.06
10/27/15 536.87 533.72 504.93 504.98 498.81 31.94 31.89 38.06
02/09/16 536.96 533.77 505.72 505.72 498.90 3124 3124 38.06
05/10/16 536.96 533.77 498.00 498.24 498.90 38.96 38.72 38.06
08/30/16 536.96 533.77 507.05 507.09 498.90 29.91 29.87 38.06
11/01/16 536.96 533.77 506.01 506.03 498.90 30.95 30.93 38.06
02/06/17 536.96 533.77 505.58 505.62 498.90 31.38 31.34 38.06
04/25/17 536.96 533.77 505.74 505.79 498.90 31.22 31.17 38.06
08/01/17 536.96 533.77 506.78 506.76 498.90 30.18 30.20 38.06
101717 536.96 533.77 509.02 508.99 498.90 27.94 27.97 38.06
MWw-08 02/20/18 536.96 533.77 506.00 506.55 498.90 30.96 30.41 38.06
08/01/18 536.96 533.77 505.23 505.26 498.90 31.73 31.70 38.06
10/16/18 536.96 533.77 506.36 506.35 498.90 30.60 30.61 38.06
02/04/19 536.96 533.77 506.04 506.04 498.90 30.92 30.92 38.06
05/06/19 536.96 533.77 509.22 509.13 498.90 21.74 27.83 38.06
08/06/19 536.96 533.77 505.27 505.27 498.90 31.69 31.69 38.06
11/06/19 536.96 533.77 507.54 507.16 498.90 29.42 29.80 38.06
02/12/20 536.96 533.77 505.56 505.56 498.90 31.40 31.40 38.06
05/20/20 536.96 533.77 511.82 511.63 498.90 25.14 25.33 38.06
07/30/20 536.96 533.77 505.13 505.12 498.90 31.83 31.84 38.06
10/28/20 536.96 533.77 505.29 505.41 498.90 31.67 3155 38.06
02/11/21 536.96 533.77 505.26 505.41 498.90 31.70 3155 38.06
05/17/21 536.96 533.77 505.81 505.76 498.90 31.15 31.20 38.06
02/10/15 534.44 531.13 505.22 504.70 496.29 29.22 29.74 38.15
05/27/15 534.44 531.13 505.37 504.98 496.29 29.07 29.46 38.15
08/04/15 534.44 531.13 505.22 504.91 496.29 29.22 29.53 38.15
10/27/15 534.44 531.13 504.96 504.83 496.29 29.48 29.61 38.15
02/09/16 534.41 531.08 505.64 505.49 496.26 28.77 28.92 38.15
05/10/16 534.41 531.08 505.90 506.39 496.26 2851 28.02 38.15
08/30/16 534.41 531.08 506.98 506.94 496.26 27.43 27.47 38.15
11/01/16 534.41 531.08 505.89 505.32 496.26 28.52 29.09 38.15
02/06/17 534.41 531.08 505.51 505.66 496.26 28.90 28.75 38.15
04/25/17 534.41 531.08 505.66 505.54 496.26 28.75 28.87 38.15
08/01/17 534.41 531.08 506.64 506.27 496.26 21.77 28.14 38.15
10/17/17 534.41 531.08 508.89 508.73 496.26 25.52 25.68 38.15
MW-09 02/20/18 534.41 531.08 506.39 506.99 496.26 28.02 27.42 38.15
04/26/18 534.41 531.08 505.89 505.58 496.26 28.52 28.83 38.15
08/01/18 534.41 531.08 505.18 505.05 496.26 29.23 29.36 38.15
10/16/18 534.41 531.08 506.23 506.12 496.26 28.18 28.29 38.15
02/04/19 534.41 531.08 506.02 505.99 496.26 28.39 28.42 38.15
05/06/19 534.41 531.08 509.08 508.09 496.26 25.33 26.32 38.15
08/06/19 534.41 531.08 505.23 504.61 496.26 29.18 29.80 38.15
11/06/19 534.41 531.08 507.42 504.61 496.26 26.99 29.80 38.15
02/12/20 534.41 531.08 505.53 504.89 496.26 28.88 29.52 38.15
05/20/20 534.41 531.08 511.06 510.76 496.26 23.35 23.65 38.15
07/30/20 534.41 531.08 505.02 505.05 496.26 29.39 29.36 38.15
10/21/20 534.41 531.08 505.28 505.05 496.26 29.13 29.36 38.15
02/11/21 534.41 531.08 505.21 505.05 496.26 29.20 29.36 38.15
05/17/21 534.41 531.08 505.73 505.36 496.26 28.68 29.05 38.15
02/11/15 540.03 536.95 505.27 505.27 496.10 34.76 34.76 43.93
05/28/15 540.03 536.95 505.48 505.48 496.10 34.55 34.55 43.93
08/04/15 540.03 536.95 505.29 505.30 496.10 34.74 34.73 43.93
10/27/15 540.03 536.95 504.93 505.07 496.10 35.10 34.96 43.93
02/09/16 540.02 536.98 505.70 505.61 496.09 34.32 34.41 43.93
05/10/16 540.02 536.98 506.00 506.66 496.09 34.02 33.36 43.93
08/30/16 540.02 536.98 507.05 507.38 496.09 32.97 32.64 43.93
11/01/16 540.02 536.98 505.98 505.97 496.09 34.04 34.05 43.93
02/06/17 540.02 536.98 505.60 505.62 496.09 34.42 34.40 43.93
04/26/17 540.02 536.98 505.80 505.84 496.09 34.22 34.18 43.93
08/01/17 540.02 536.98 506.84 506.50 496.09 33.18 33.52 43.93
10/18/17 540.02 536.98 508.89 508.61 496.09 31.13 3141 43.93
MW-10 02/21/18 540.02 536.98 506.19 509.42 496.09 33.83 30.60 43.93
04/24/18 540.02 536.98 506.05 506.02 496.09 33.97 34.00 43.93
08/01/18 540.02 536.98 505.27 505.27 496.09 34.75 34.75 43.93
10/17/18 540.02 536.98 506.29 506.14 496.09 33.73 33.88 43.93
02/04/19 540.02 536.98 506.11 506.10 496.09 3391 33.92 43.93
05/06/19 540.02 536.98 509.44 508.82 496.09 30.58 31.20 43.93
08/06/19 540.02 536.98 505.32 505.32 496.09 34.70 34.70 43.93
11/06/19 540.02 536.98 507.60 505.32 496.09 32.42 34.70 43.93
02/12/20 540.02 536.98 505.67 505.67 496.09 34.35 34.35 43.93
05/20/20 540.02 536.98 511.83 511.86 496.09 28.19 28.16 43.93
07/30/20 540.02 536.98 505.14 505.12 496.09 34.88 34.90 43.93
10/21/20 540.02 536.98 505.30 505.30 496.09 34.72 34.72 43.93
02/11/21 540.02 536.98 505.25 505.30 496.09 34.77 34.72 43.93
05/17/21 540.02 536.98 505.79 505.78 496.09 34.23 34.24 43.93
02/11/15 539.47 536.52 505.49 505.49 497.14 33.98 33.98 42.33
05/28/15 539.47 536.52 505.96 505.97 497.14 3351 33.50 42.33
08/04/15 539.47 536.52 505.65 505.64 497.14 33.82 33.83 42.33
10/27/15 539.47 536.52 505.16 505.32 497.14 3431 34.15 42.33
02/09/16 539.41 536.62 506.10 505.88 497.08 3331 33.53 42.33
05/10/16 539.41 536.62 507.33 506.60 497.08 32.08 32.81 42.33
08/30/16 539.41 536.62 508.27 508.85 497.08 31.14 30.56 42.33
11/01/16 539.41 536.62 506.32 506.28 497.08 33.09 33.13 42.33
02/06/17 539.41 536.62 505.90 505.92 497.08 3351 33.49 42.33
04/26/17 539.41 536.62 506.17 506.17 497.08 33.24 33.24 42.33
08/01/17 539.41 536.62 507.47 507.38 497.08 31.94 32.03 42.33
10119117 539.41 536.62 509.61 509.16 497.08 298 30.25 42.33
MW-11 02/21/18 539.41 536.62 506.45 509.85 497.08 32.96 29.56 42.33
04/25/18 539.41 536.62 505.48 506.40 497.08 33.93 33.01 42.33
08/01/18 539.41 536.62 505.53 505.54 497.08 33.88 33.87 42.33
10/17/18 539.41 536.62 506.63 506.51 497.08 32.78 32.90 42.33
02/04/19 539.41 536.62 506.19 506.19 497.08 3322 3322 42.33
05/06/19 539.41 536.62 510.58 509.98 497.08 28.83 29.43 42.33
08/06/19 539.41 536.62 505.66 505.66 497.08 33.75 33.75 42.33
11/06/19 539.41 536.62 508.26 505.66 497.08 31.15 33.75 42.33
02/12/20 539.41 536.62 505.88 505.81 497.08 33.53 33.60 42.33
05/20/20 539.41 536.62 512.83 512.81 497.08 26.58 26.60 42.33
07/30/20 539.41 536.62 505.53 505.48 497.08 33.88 33.93 42.33
10/21/20 539.41 536.62 505.39 505.39 497.08 34.02 34.02 42.33
02/11/21 539.41 536.62 505.46 505.39 497.08 33.95 34.02 42.33
05/17/21 539.41 536.62 506.09 506.05 497.08 33.32 33.36 42.33

Note: Values for Depth to Bottom of Well are from prior to the installation of the dedicated pumps.

NM - Not Measured
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Table 9-3. Hydraulic Gradient, Direction and Seepage Velocity - Midwest Generation, LLC, Joliet #29 Generating Station, Joliet, IL.

orre | o P | ey | P | | e

10/28/2015 Southerly (SSW-SSE) 1.970E-03 0.0003 0.35 0.13
2/10/2016 Southerly (SSW-SSE) 1.970E-03 0.0007 0.35 0.32
5/12/2016 Southerly (SSW-SSE) 1.970E-03 0.0004 0.35 0.17
8/31/2016 Southerly (SSW-SSE) 1.970E-03 0.0004 0.35 0.17
11/2/2016 Southerly (SSW-SSE) 1.970E-03 0.0007 0.35 0.32

2/6/2017 Southerly (SSW-SSE) 1.970E-03 0.0005 0.35 0.22
4/26/2017 Southerly (SSW-SSE) 1.970E-03 0.0006 0.35 0.29
6/14/2017 Southerly (SSW-SSE) 1.970E-03 0.0006 0.35 0.29

8/2/2017 Southerly (SSW-SSE) 1.970E-03 0.0008 0.35 0.39
10/18/2017 Southerly (SSW-SSE) 1.970E-03 0.0004 0.35 0.19
4/24/2018 Southerly (SSW-SSE) 1.970E-03 0.0008 0.35 0.39
10/16/2018 Southerly (SSW) 1.970E-03 0.00053 0.35 0.26

5/6/2019 Southerly (SSW-SSE) 1.970E-03 0.0010 0.35 0.46
11/6/2019 Southerly (SSW-SSE) 1.970E-03 0.00200 0.35 0.97
5/20/2020 Southerly (SSW-SSE) 1.970E-03 0.0043 0.35 211
10/21/2020 Southerly (SSW-SSE) 1.970E-03 0.00080 0.35 0.39
5/17/2021 Southerly (SSW-SSE) 1.970E-03 0.00140 0.35 0.68

* Kavg - See Section 9.1.2 discussion for average hydraulic conductivity (feet/second).
** - Porosity estimate from Applied Hydrogeology, Fetter, 1980.
SSW - South-southwest
SSE - South-southeast



Table 9-4. Groundwater Analytical Results - Midwest Generation, LLC, Joliet Station #29, Joliet, IL.

Well Date Boron Calcium Chloride Fluoride pH Sulfate Totalsgllisdssolved Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Fluoride Lead Lithium Mercury Molybdenum Radium 226 + 228 Selenium Thallium
10/28/2015 0.47 100 200 0.41 7.04 84 790 < 0.003 < 0.001 0.041 N 0.001 < 0.0005 < 0.005 < 0.001 0.41 < 0.0005 0.013 < 0.0002 0.0060 0.2981 < 0.0025 < 0.002
2/10/2016 041 100 210 0.44 7.17 120 820 < 0.003 0.001 0.043 < 0.001 < 0.0005 < 0.005 < 0.001 0.44 < 0.0005 0.011 < 0.0002 0.0067 < 0.438 < 0.0025 < 0.002
5/12/2016 0.29 100 300 0.42 7.02 110 920 < 0.003 < 0.001 0.046 < 0.001 < 0.0005 < 0.005 < 0.001 0.42 < 0.0005 0.012 < 0.0002 0.0051 < 0.414 < 0.0025 < 0.002
8/31/2016 0.36 89 170 0.46 6.95 100 760 < 0.003 < 0.001 0.039 N 0.001 < 0.0005 < 0.005 < 0.001 0.46 < 0.0005 0.010 < 0.0002 0.0077 < 0.394 < 0.0025 < 0.002
11/2/2016 0.48 100 130 0.45 6.99 95 720 < 0.003 0.0018 0.035 < 0.001 < 0.0005 < 0.005 < 0.001 0.45 0.0014 0.011 < 0.0002 0.0061 0.626 < 0.0025 < 0.002
2/6/2017 0.44 120 190 0.36 6.99 88 820 < 0.003 0.0011 0.048 < 0.001 < 0.0005 < 0.005 < 0.001 0.36 0.00086 0.014 < 0.0002 0.0056 < 0.389 < 0.0025 < 0.002
4/26/2017 0.35 120 200 0.35 7.27 87 760 < 0.003 0.0015 0.046 < 0.001 < 0.0005 < 0.005 < 0.001 0.35 0.0012 < 0.01 < 0.0002 0.006 < 0.34 < 0.0025 < 0.002
6/14/2017 0.29 91 160 0.43 7.48 75 690 < 0.003 < 0.001 0.034 < 0.001 < 0.0005 < 0.005 < 0.001 0.43 < 0.0005 0.012 < 0.0002 0.0072 < 0.356 < 0.0025 < 0.002
8/2/2017 0.45 97 170 0.38 7.23 110 750 < 0.003 0.0011 0.036 < 0.001 < 0.0005 < 0.005 < 0.001 0.38 < 0.0005 0.011 < 0.0002 0.0079 0.429 < 0.0025 < 0.002
MW-10 10/18/2017 0.61 120 140 0.41 711 130 820 < 0.003 0.0012 0.04 re 0.001 < 0.0005 < 0.005 < 0.001 0.41 0.00059 0.013 < 0.0002 0.0066 < 0.422 < 0.0025 ne 0.002
up- . 4/24/2018 0.4 110 260 0.39 7.28 120 910 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/17/2018 0.63 120 180 0.42 7.30 110 810 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11/24/2018 R 0.44 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/7/2019 0.56 130 410 0.39 717 95 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7/3/2019 R NA NA 230 NA NA NA 830 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11/7/2019 0.35 90 130 0.36 7.40 59 650 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/20/2020 0.85 120 250 0.41 6.90 100 960 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2020 R 0.26 NA NA NA NA NA 770 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/22/2020 0.34 110 230 0.41 7.11 93 850 < 0.003 0.001 0.043 <N 0.001 < 0.0005 < 0.005 < 0.001 0.41 < 0.0005 0.011 < 0.0002 0.0057 NA < 0.0025 < 0.002
5/18/2021 0.33 140 350 0.39 7.16 210 1,200 < 0.003 0.0014 0.06 < 0.001 < 0.0005 < 0.005 < 0.001 0.39 < 0.0005 0.015 < 0.0002 0.0055 < 0.4800 < 0.0025 < 0.002
6/29/2021 R NA 160 420 NA NA 190 1,300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/28/2015 0.34 110 230 0.41 7.11 110 960 < 0.003 0.0015 0.100 N 0.001 < 0.0005 < 0.005 < 0.001 0.41 < 0.0005 0.013 < 0.0002 < 0.0050 0.41 < 0.0025 < 0.002
2/10/2016 0.49 100 220 0.44 7.31 130 790 < 0.003 0.0017 0.100 < 0.001 < 0.0005 < 0.005 < 0.001 0.44 < 0.0005 0.011 < 0.0002 0.0060 < 1.68 0.0045 < 0.002
5/10/2016 0.48 95 240 0.44 7.07 130 800 < 0.003 0.0011 0.095 < 0.001 < 0.0005 < 0.005 < 0.001 0.44 < 0.0005 0.012 < 0.0002 0.0062 < 0.326 0.0030 < 0.002
8/31/2016 0.49 100 250 0.45 7.18 120 920 < 0.003 0.0013 0.095 N 0.001 < 0.0005 < 0.005 < 0.001 0.45 < 0.0005 0.012 < 0.0002 0.0086 < 0.373 0.0051 < 0.002
11/2/2016 0.34 87 190 0.44 7.45 94 780 < 0.003 0.0019 0.082 < 0.001 < 0.0005 0.0051 < 0.001 0.44 < 0.0005 < 0.010 < 0.0002 0.0059 0.965 0.0032 < 0.002
2/6/2017 0.40 97 140 0.39 7.35 7 720 < 0.003 0.0019 0.093 < 0.001 < 0.0005 < 0.005 < 0.001 0.39 < 0.0005 0.012 < 0.0002 0.0066 < 0.356 0.0028 < 0.002
4/26/2017 0.54 100 210 0.36 7.03 120 820 < 0.003 0.0017 0.11 < 0.001 < 0.0005 < 0.005 < 0.001 0.36 < 0.0005 0.010 < 0.0002 0.0088 < 0.411 0.0052 < 0.002
6/14/2017 0.45 88 190 0.44 7.43 75 760 < 0.003 0.0014 0.09 < 0.001 < 0.0005 < 0.005 < 0.001 0.44 < 0.0005 0.012 < 0.0002 0.0072 < 0.358 0.0037 < 0.002
8/2/2017 0.41 99 200 0.40 7.34 110 850 < 0.003 0.0022 0.10 < 0.001 < 0.0005 < 0.005 < 0.001 0.40 < 0.0005 0.011 < 0.0002 0.0065 0.414 0.005 < 0.002
MWwW-03 10/18/2017 0.35 93 160 0.42 7.11 100 850 < 0.003 0.0015 0.088 <N 0.001 < 0.0005 < 0.005 < 0.001 0.42 < 0.0005 0.012 < 0.0002 0.0055 < 0.417 0.0026 N 0.002
down- 4/24/2018 0.52 100 220 0.42 7.2 150 930 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gradient 7/31/2018 R NA NA NA NA NA 110 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/17/2018 0.25 100 250 0.4 7.04 110 870 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/7/2019 0.43 120 280 0.4 7.27 140 880 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7/3/2019 R NA NA NA NA NA 65 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11/7/2019 0.34 100 150 0.4 7.32 65 660 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/20/2020 0.38 100 230 0.42 7.56 78 960 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2020 R NA NA NA NA NA NA 930 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/22/2020 0.32 110 180 0.43 7.23 90 770 < 0.003 0.0014 0.1 <N 0.001 < 0.0005 < 0.005 < 0.001 0.43 < 0.0005 0.01 < 0.0002 < 0.005 NA < 0.0025 < 0.002
5/18/2021 0.28 130 290 0.4 7.13 190 1,200 < 0.003 0.0016 0.14 < 0.001 < 0.0005 < 0.005 0.0011 0.4 < 0.0005 0.014 < 0.0002 < 0.0050 1.1000 < 0.0025 < 0.002
6/29/2021 R NA NA NA NA NA 210 1,300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/28/2015 0.34 94 F1 200 0.45 7.07 83 740 < 0.003 0.0013 0.082 N 0.001 < 0.0005 < 0.005 0.0063 0.45 < 0.0005 0.013 < 0.0002 0.0065 0.741 < 0.0025 < 0.002
2/10/2016 0.32 97 210 0.47 7.22 140 810 < 0.003 0.0018 0.088 < 0.001 < 0.0005 < 0.005 0.0074 0.47 0.00062 0.011 < 0.0002 0.0063 < 152 < 0.0025 < 0.002
5/10/2016 0.47 100 260 0.46 6.71 150 900 < 0.003 0.0014 0.088 < 0.001 < 0.0005 < 0.005 0.0086 0.46 < 0.0005 0.012 < 0.0002 0.0088 < 0.365 < 0.0025 < 0.002
8/31/2016 0.42 100 210 0.45 7.07 120 890 < 0.003 0.0014 0.086 N 0.001 < 0.0005 < 0.005 0.0035 0.45 < 0.0005 0.011 < 0.0002 0.0083 0.432 < 0.0025 < 0.002
11/2/2016 0.32 98 160 0.43 7.25 83 750 < 0.003 0.0025 0.079 < 0.001 < 0.0005 < 0.005 0.0100 0.43 0.0012 0.012 < 0.0002 0.007 < 0.463 < 0.0025 < 0.002
2/6/2017 0.40 110 200 0.37 7.19 98 790 < 0.003 0.0015 0.100 < 0.001 < 0.0005 < 0.005 0.0160 0.37 < 0.0005 0.013 < 0.0002 0.0071 < 0.356 < 0.0025 < 0.002
4/26/2017 0.33 100 220 0.37 7.46 89 770 < 0.003 0.0021 0.095 < 0.001 < 0.0005 < 0.005 0.0078 0.37 0.00055 0.012 < 0.0002 0.0069 < 0.35 < 0.0025 < 0.002
6/14/2017 0.37 92 190 0.47 7.45 80 770 < 0.003 0.0013 0.078 < 0.001 < 0.0005 < 0.005 0.0120 0.47 < 0.0005 0.013 < 0.0002 0.0085 < 0.309 < 0.0025 < 0.002
8/2/2017 0.35 93 180 0.43 7.41 100 770 < 0.003 0.0013 0.077 < 0.001 < 0.0005 0.04 0.0031 0.43 < 0.0005 0.012 < 0.0002 0.0091 < 0.282 0.0029 < 0.002
MW-04 10/18/2017 0.54 97 140 0.45 7.2 120 790 < 0.003 0.0019 0.082 re 0.001 < 0.0005 < 0.005 0.0046 0.45 0.00077 0.015 < 0.0002 0.0071 0.423 0.003 ne 0.002
down- 4/24/2018 0.4 110 240 0.43 7.21 160 940 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gradient 7/31/2018 R NA NA NA NA NA 120 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/17/2018 0.29 100 230 0.45 7.2 130 840 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/7/2019 0.76 120 340 0.42 7.27 120 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7/3/2019 R 0.23 NA 250 NA NA NA 870 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11/6/2019 0.3 7 140 0.41 7.33 53 670 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/20/2020 0.79 110 250 0.45 7.3 110 1,100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6/11/2020 R 0.28 NA NA NA NA NA 850 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/22/2020 0.33 100 190 0.48 7.15 83 770 < 0.003 0.0015 0.089 <A 0.001 < 0.0005 < 0.005 0.0082 0.48 < 0.0005 0.013 < 0.0002 0.0061 NA < 0.0025 < 0.002
5/18/2021 0.22 120 280 0.42 7.3 190 1,100 < 0.003 0.0019 0.12 < 0.001 < 0.0005 < 0.005 0.0037 0.42 < 0.0005 0.014 < 0.0002 < 0.005 < 0.4450 < 0.0025 < 0.002
6/29/2021 R NA NA NA NA NA 190 1,200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/28/2015 0.64 100 160 0.39 7.12 120 790 < 0.003 0.0011 0.057 N 0.001 < 0.0005 < 0.005 0.0013 0.39 < 0.0005 0.018 < 0.0002 0.0088 0.6231 0.0031 < 0.002
2/10/2016 0.46 110 220 0.39 7.25 120 790 < 0.003 0.0028 0.071 < 0.001 < 0.0005 0.0062 0.0013 0.39 0.0022 < 0.02 < 0.0002 F1 0.0053 1.09 < 0.0025 < 0.002
5/10/2016 0.8 150 220 0.46 6.88 290 950 < 0.003 0.0023 0.075 < 0.001 < 0.0005 < 0.005 < 0.001 0.46 0.0022 0.014 < 0.0002 0.008 < 0.40 0.019 < 0.002
8/31/2016 10 140 99 0.56 6.81 260 820 < 0.003 < 0.001 0.07 N 0.001 < 0.0005 < 0.005 < 0.001 0.56 < 0.0005 < 0.01 < 0.0002 0.012 < 0.42 0.02 < 0.002
11/2/2016 0.41 98 130 0.37 7.26 100 700 < 0.003 0.0022 0.056 < 0.001 < 0.0005 0.0051 < 0.001 0.37 0.0017 0.015 < 0.0002 0.0061 0.438 < 0.0025 < 0.002
2/6/2017 0.48 150 180 0.30 7.22 120 790 < 0.003 0.0016 0.082 < 0.001 < 0.0005 < 0.005 < 0.001 0.30 0.0016 0.021 < 0.0002 < 0.005 0.564 0.0029 < 0.002
4/26/2017 0.67 110 F1 190 0.37 7.28 170 770 < 0.003 0.0014 0.063 < 0.001 < 0.0005 < 0.005 < 0.001 0.37 0.0008 < 0.01 < 0.0002 0.0066 < 0.411 0.013 < 0.002
6/14/2017 0.44 75 150 0.46 7.47 110 670 < 0.003 0.0012 0.044 < 0.001 < 0.0005 < 0.005 < 0.001 0.46 < 0.0005 0.013 < 0.0002 0.0076 < 0.316 0.0029 < 0.002
8/2/2017 0.28 83 170 0.35 7.30 99 770 < 0.003 < 0.001 0.054 < 0.001 < 0.0005 < 0.005 < 0.001 0.35 < 0.0005 0.014 < 0.0002 0.0053 0.659 < 0.0025 < 0.002
MW-05 10/18/2017 0.42 110 110 0.38 7.16 95 720 < 0.003 0.002 0.067 <N 0.001 < 0.0005 < 0.005 < 0.001 0.38 0.0023 0.018 < 0.0002 < 0.005 < 0.371 0.0029 N 0.002
down- 4/24/2018 0.31 110 300 0.34 7.33 130 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gradient 7/31/2018 R NA NA NA NA NA NA 940 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/17/2018 031 110 210 0.36 7.29 93 810 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/6/2019 0.38 130 500 0.31 7.11 84 1,300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7/3/2019 R NA NA 150 NA NA NA 890 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
11/7/2019 0.31 180 130 0.3 7.44 64 590 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12/4/2019 R NA 89 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/20/2020 0.32 100 270 0.37 7.03 67 890 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10/22/2020 0.52 92 180 0.38 7.16 85 720 < 0.003 0.0012 0.069 < 0.001 < 0.0005 < 0.005 < 0.001 0.38 < 0.0005 0.013 < 0.0002 0.0054 NA 0.003 < 0.002
5/18/2021 0.37 130 410 0.3 7.00 160 1,300 < 0.003 0.0015 0.1 < 0.001 < 0.0005 < 0.0050 < 0.0010 0.3 < 0.0005 0.023 < 0.0002 < 0.005 < 0.5970 < 0.0025 < 0.002
6/29/2021 R NA NA 430 NA NA 150 1,300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes: All units are in mg/l except pH is in standard units and radium is in pCi/L.
DNYA - Data not yet available.
F1 - MS and/or MSD Recovery outside of limits.
NA - Not analyzed. No confirmation resample required.



Table 9-5.Turbidity Measurement Data, Midwest Generation, LLC, Joliet #29 Generating Station

Turbidity

Well ID Date (NTU)
3/2/2021 0.45
4/10/2021 22.9
4/25/2021 2.40
5/18/2021 2.53
MW-03 6/11/2021 2.34
6/29/2021 2.86
7/19/2021 37.40
8/9/2021 2.71
8/30/2021 5.70
9/27/2021 10.27
3/2/2021 81.89
4/10/2021 5.96
4/25/2021 3.02
5/18/2021 2.52
MW-04 6/11/2021 2.8
6/29/201 3.34
7/19/2021 47.4
8/9/2021 4.13
8/30/2021 18.3
9/27/2021 1.76
2/25/2021 1.57
4/10/2021 8.36
4/25/2021 242
5/17/2021 5.2
MW-05 6/11/2021 14.22
6/29/2021 5.33
7/19/2021 26.9
8/9/2021 3.69
8/27/2021 8.7
9/27/2021 14.92
3/2/2021 26.07
4/10/2021 7.31
4/25/2021 5.21
5/18/2021 3.73
MW-10 6/11/2021 6.65
6/29/2021 9.49
7/19/2021 145
8/9/2021 10.08
8/30/2021 9.3
9/27/2021 16.3




Table 9-7. Proposed Site-Specific Groundwater Protection Standards - Joliet #29

_ Section Interwell Proposed
Upgradient Well(s) Parameter 845.600 Ba_ckgroun_d _ GWPS
Standards Prediction Limit
MW-10 Antimony 0.006 0.003 0.006
MW-10 Arsenic 0.01 0.002 0.01
MW-10 Barium 2.0 0.063 2.0
MW-10 Beryllium 0.004 0.001 0.004
MW-10 Boron 2.0 0.831 2.0
MW-10 Cadmium 0.005 0.005 0.005
MW-10* Chloride* 200 368 368
MW-10 Chromium 0.1 0.005 0.1
MW-10 Cobalt 0.006 0.001 0.006
MW-10 Combined Radium 226 + 228 (pCi/L) 5.0 0.626 5.0
MW-10 Fluoride 4.0 0.486 4.0
MW-10 Lead 0.0075 0.0014 0.0075
MW-10 Lithium 0.04 0.019 0.040
MW-10 Mercury 0.002 0.0002 0.002
MW-10 Molybdenum 0.10 0.009 0.10
MW-10 pH (standard units) 6.5-9.0 6.733-7.569 6.5-9.0
MW-10 Selenium 0.05 0.003 0.050
MW-10 Sulfate 400 214.7 400
MW-10 Thallium 0.002 0.002 0.002
MW-10* Total Dissolved Solids* 1200 1031 1200
MW-10* Calcium* NE 143.0 143.0
MW-10 Turbidity NE 31.22 31.22

All values are in mg/L (ppm) unless otherwise noted.
* - Limited to original 8 background samples.

NE - Not Established

Bold - Proposed Site-specific Groundwater Protection Standard based on Section 845.600(a)(2)
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Figure 9-5. Hydrograph
Midwest Generation Joliet Station #29, Joliet, IL
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Attachment 1-1 — Construction Drawings
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SECTION 02600

HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

PART 1- GENERAL

1.01  WORK INCLUDES

A.

Furnish all labor, materials, tools, supervision, transportation, and installation equipment
necessary for installation of 60-mil High Density Polyethylene (HDPE) geomembrane, as
specified herein, and as shown on Contract Drawings.

1.02 REFERENCE STANDARDS

A. ASTM D1004 — Test Method for Initial Tear Resistance of Plastic Film and Sheeting.

B. ASTM D1238 — Standard Test Method for Flow Rates of Thermoplastics by Extrusion
Plastometer.

C. ASTM D1505 — Test Method for Density of Plastics by the Density-Gradient Technique.

D. ASTM D1603 — Test Method for Carbon Black in Olefin Plastics.

E. ASTM D4833 — Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products.

F. ASTM D5199 — Standard Test Method for Measuring Nominal Thickness of Geotextiles
and Geomembranes.

G. ASTM D5397 — Standard Test Method for Evaluation of Stress Crack Resistance of
Polyolefin Geomembranes Using Notched Constant Tensile Load Test.

H. ASTM D5596 — Test Method for Microscopic Evaluation of Dispersion of Carbon Black
in Polyolefin Geosynthetics.

L ASTM D5994 Standard Test Method for Measuring Core Thickness of Textured
Geomembranes.

J. ASTM D6392 —Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods.

K. ASTM D6693 Standard Test Method for Determining Tensile Properties of
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes.

L. GRI Test Method, GM 13 - Test Methods, Test Properties and Testing Frequency for
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes

M. GRI Test Method, GM 14 — Selecting Variable Intervals for Taking Geomembrane
Destructive Seam Samples Using the Method of Attributes.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

N. GRI Test Method, GM 19 — Seam Strength and Related Properties of Thermally Bonded

Polyolefin Geomembranes.
1.03  DEFINITIONS

A. Geomembrane Installer: hired by Contractor or Owner responsible for field handling,
transporting, storing, deploying, seaming and testing of the geomembrane seams.

B. Geomembrane Manufacturer: hired by Geomembrane Installer to provide HDPE
geomembrane.

C. Geosynthetic Quality Assurance Consultant: Consultant, independent from the Owner,
Manufacturer, and Installer, responsible for field oversight of geosynthetics installation,
and related testing, usually under the direction of the Owner.

D. Geosynthetic Quality Assurance Laboratory (Testing Laboratory): Party, independent
from the Owner, Manufacturer and Installer, responsible for conducting laboratory tests
on samples of geosynthetics obtained at the site or during manufacturing, usually under
the direction of the Owner.

D. Lot: A quantity of resin (usually the capacity of one rail car) used in the manufacture of
geomembranes. Finished roll will be identified by a roll number traceable to the resin lot
used.

E. Resin Supplier: selected by Geomembrane Manufacturer to provide resin used in
manufacturing geomembrane.

F. Panel: Unit area of a geomembrane that will be seamed in the field that is larger than
100f¢.

G. Patch: Unit area of a geomembrane that will be seamed in the field that is less than
100f¢.

H. Subgrade Surface (Bedding Layer): Soil Layer surface which immediately underlies the
geosynthetic material(s).

1.04 QUALITY ASSURANCE
A. Qualifications:
1. Geomembrane Installer:
a. 5 years of continuous experience in installation of HDPE geomembrane.
b. Experience totaling a minimum of 5,000,000 square feet of installed
HDPE geomembrane on some combination of at least 10 completed
facilities.
c. Personnel performing seaming operations qualified by experience or by
successfully passing seaming tests. Master seamer shall have experience
1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

seaming a minimum of 3,000,000 square feet of geomembrane using
same type of seaming apparatus to be used on this project.

B. Quality Assurance Program:

1. Geomembrane Manufacturer/Installer shall conform with requirements of these
Technical Specifications.

2. The Engineer will document geomembrane installation including panel
placement, seaming, pre-qualification seam testing, non-destructive seam and

repair testing, repair size and locations, weather conditions.

3. The Owner will engage and pay for the services of a Geosynthetic Quality
Assurance Consultant and Laboratory to monitor geomembrane installation.

1.05 SUBMITTALS

A. Prior to project start, submit the following to Geosynthetic Quality Assurance Consultant
in accordance with Section 01300, Submittals:

1. Raw Materials:

a. Name of Resin Supplier, location of supplier’s production plant(s), resin
brand name and product number.

b. Source and nature of plasticizers, fillers, carbon black and any other
additives along with their percent addition to geomembrane material.

c. Test results documenting conformance with the “index properties” of
GRI Test Method, GM 13.

2. Geomembrane Manufacturer’s Certification:
a. Written certification that Geomembrane Manufacturer’s Quality Control
Plan was fully implemented during production of geomembrane material
supplied for this project. (Submittal shall be made within 5 working
days of delivery to site).

3. Geomembrane Installer’s Seaming Personnel

a. Corporate background information indicating compliance with
qualification requirements.

b. Training completed by personnel.
c. Seaming experience for each personnel.
4. Geomembrane Manufacturer Production Information:
a. Corporate background information indicating compliance with

qualification requirements.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

b. Quality control plan for manufacturing.

c. Copy of quality control certificates demonstrating compliance with the
quality control plan for manufacturing and the test property requirements
of GRI Test method, GM 13 (i.e. mill certificates).

5. Geomembrane Installer’s Information:

a. Corporate background information indicating compliance with
qualification requirements.

b. List of completed facilities, totaling 5,000,000 square feet minimum for
which Geomembrane Installer has completed installation of a HDPE
geomembrane. Include name and purpose of facility, location, date of
installation, and quantity installed.

c. Resumes of personnel performing field seaming operation, along with
pertinent experience information. Include documentation regarding
which seamers are qualified to use thermal fusion welding apparatus.

d. Installation quality control plan.

6. Installation panel layout diagram identifying placement of geomembrane panels,
seams, and any variance or additional details which deviate from Contract
Drawings or Technical Specifications. Layout shall be drawn to scale and shall
be adequate for use as a construction plan. Layout shall include dimensions and
pertinent seam and anchorage details.

7. Installation Sequence and Schedule shall be included as part of Construction
Progress Schedule.

8. Description of seaming apparatus to be used indicating compliance with specified
requirements.

B. During installation, submit the following to the Geosynthetic Quality Assurance
Consultant:

1. Daily records/logs prepared by Geomembrane Installer documenting work
performed, personnel involved, general working conditions, and any problems
encountered or anticipated on project. Submit on a weekly basis.

2. Copy of subgrade acceptance signed by Geomembrane Installer for areas to be
covered with geomembrane each day.

C. Within 10 days of geomembrane installation completion, submit the following to
Geosynthetic Quality Assurance Consultant:

1. Geomembrane installation certification that Work was performed under
Geomembrane Installer's approved quality control plan and in substantial
compliance with Technical Specifications and Contract Drawings.

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

2. As-built panel diagram identifying placement of geomembrane panels, seams,
repairs, and destructive seam sample locations.

3. Copy of warranty for material (including factory seams) and installation covering
both for a period of 2 years from the date of substantial completion.

D. The Geosynthetic Quality Assurance Consultant will review and inspect HDPE
geomembrane installation upon completion of all Work specified in this Section.
Deficiencies noted shall be corrected at no additional cost to the Owner.

E. The Geosynthetic Quality Assurance Consultant will provide written final acceptance of
the geomembrane installation after completion of material placement above
geomembrane. Written conditional geomembrane installation acceptance can be
provided to the Contractor prior to completion of material placement above
geomembrane when the following conditions are satisfied, if necessary, and requested by
the Contractor:

1. The entire geomembrane installation is completed or any pre-determined
subsection if the project is phased.

2. All installation quality assurance/control documentation has been completed and
submitted to the Geosynthetic Quality Assurance Consultant or Owner.

3. Verification of the adequacy of all field seams, repairs and associated testing is
complete.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Transportation:

1. Geomembrane rolls shall be transported, unloaded and handled at the job site in
accordance with manufacturer recommendations. Damaged material may be
rejected by the Geosynthetic Quality Assurance Consultant. Manufacturer
packaging shall be labeled in accordance with Section 02700, 2.02G.

B. On-site Storage:

1. Geomembrane rolls which have been delivered to job site shall be unloaded and

stored in original, unopened packaging in a secure location, determined by

Owner and/or Geosynthetic Quality Assurance Consultant.

2. Store geomembrane rolls to ensure adequate protection against exposure to the
following:

a. Equipment;
b. Strong oxidizing chemicals, acids, or bases;

c. Flames, including welding sparks;

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

d. Temperatures in excess of 160 deg. F;

e. Dust;

f. Ultraviolet radiation (i.e. sunlight); and

g. Inclement weather.
3. Whenever possible, provide a 6-inch minimum air space between rolls.
4. Containers/rolls shall not be stacked.

C. On-Site Handling:

L. Handle rolls per Geomembrane Manufacturer’s recommendations and as
necessary to prevent damage.

PART 2 - PRODUCTS

2.01 MATERIALS

A. High Density Polyethylene (HDPE) White Textured Geomembrane.

1. HDPE geomembrane shall be white, textured, 60-mil product approved by the
Engineer and/or Geosynthetic Quality Assurance Consultant.

2. The Contractor shall submit, with the bid, written certification from the proposed
Geomembrane Manufacturer that geomembrane products proposed in the bid
satisfy the following requirements:

a.

The proposed Geomembrane Manufacturer shall have a minimum of 5
years of continuous experience manufacturing HDPE geomembrane
totaling 1,000,000 square feet.

The proposed HDPE compound shall be comprised entirely of virgin
materials. Compliance with this specification shall be documented in
accordance with Geomembrane Manufacturer's quality control program
and submitted to the Geosynthetic Quality Assurance Consultant with the
written conformance certification.

The proposed Geomembrane Manufacturer shall certify that any
plasticizers, fillers and additives incorporated into the manufacturing
process for the proposed HDPE geomembrane have demonstrated
acceptable performance on past projects.

The proposed geomembrane shall meet the requirements of Geosynthetic
Research Institute’s test method GM 13.

The nominal thickness of proposed geomembrane shall be 60 mil., or as
approved by the Engineer and/or Geosynthetic Quality Assurance
Consultant.
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HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

C.

Geomembrane sheets shall be visually consistent in appearance and shall contain
no holes, blisters, undisbursed raw materials or other signs of contamination by
foreign material. Geomembrane must have no striations, roughness or bubbles
on the surface.

Seaming Apparatus

1. Thermal fusion welding machines used for joining geomembrane surfaces may
be either extrusion or hot wedge. These machines shall include sufficient
temperature and rate-of-travel monitoring devices to allow continuous
monitoring of operating conditions.

2. One spare, operable thermal fusion seaming device shall be maintained on site at
all times.

Field Test Equipment

I. Field Tensiometer: the field tensiometer shall be calibrated within three months
prior to project start date over the range of field test values.

2. Air Channel Test Equipment: air channel test equipment shall consist of hoses,
fittings, valves and pressure gauge(s) needed to deliver and monitor the pressure
of compressed air through an approved pressure feed device.

3. Air Compressor: the air compressor utilized for field testing shall be capable of
producing and maintaining an operating pressure of at least 50 psi.

4, Vacuum Box: the vacuum box shall consist of a vacuum gage, valve, and a

gasket around the edge of the open bottom needed to apply vacuum to a surface.

2.02. CONFORMANCE TESTING REQUIREMENTS

A.

Geomembrane shipped to site shall undergo conformance testing. Manufacturer’s roll
certificates may be used for conformance evaluation at the option of the Geosynthetic
Assurance Consultant. Nonconforming material shall either be retested at the direction of
the Geosynthetic Quality Assurance Consultant or removed from site and replaced at
Contractor's expense.

Conformance Test Methods

Samples will be located and collected by the Geosynthetic Quality Assurance
Consultant at a rate of one sample per 100,000 square feet of geomembrane
delivered to site.

One sample will be obtained from each geomembrane production batch delivered
to the site.
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3 Samples shall be cut by Geomembrane Installer and be at least 45 square feet in
size.
4. Samples shall be tested in accordance with Table 1 (Smooth) or Table 2

(Textured) specified in GRI Test Method GM13.

5. Geomembrane thickness shall be measured a minimum of three times per panel
during deployment to verify conformance with GRI Test Method GM13.

C. Role of Testing Laboratories

1. The Geosynthetic Quality Assurance Consultant will be responsible for acquiring
samples of the geomembrane for conformance testing. The Owner or
Geosynthetic Quality Assurance Consultant will retain an independent, third
party laboratory to perform conformance testing on samples of geomembrane.

2. Retesting of geomembrane panels by the Geomembrane Installer because of
failure to meet any of the conformance specifications can only be authorized by
the Geosynthetic Quality Assurance Consultant. Non-conforming panels may be
retested in accordance with Subsection 2.03(B) and 2.03(D) under authorization
of the Geosynthetic Quality Assurance Consultant only.

3. The Geomembrane Manufacturer and/or Geomembrane Installer may perform
independent tests in accordance with methods and procedures specified in
Subsection 2.03(B). Results shall not be substituted for quality assurance testing
described herein.

D. Procedures for Determining Conformance Test Failures

1. If conformance test results fail to meet specifications, the roll and/or batch may
be retested using specimens from either the original roll sample or from another
sample collected by the Geosynthetic Quality Assurance Consultant. Two
additional tests (retests) shall be performed for each failed test procedure. Each
retest shall consist of multiple specimen tests if multiple specimens are specified
in the test procedure. If the results of both retests meet specifications, the roll
and batch will be considered to have passed conformance testing.

2. Failure of any retest shall be cause for rejection of the entire roll or batch
depending on the type of failing test. The Geosynthetic Quality Assurance
Consultant reserves the right to collect samples from other roll of a particular
batch for further conformance testing. The Geosynthetic Quality Assurance
Consultant may choose to accept only a portion of the batch on the basis of the
results of conformance testing of samples collected from other rolls.

3. If retesting does not result in conformance with the specifications as defined in
preceding paragraph, or if there are any other nonconformities with the material
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specifications, the Contractor shall remove the rolls from use in project. The
Contractor shall also be responsible for removal of rejected geomembrane from
the site and replacement with acceptable geomembrane at no additional cost to
the Owner.

PART 3 - EXECUTION

3.01 PRE-CONSTRUCTION MEETING

A. A Pre-Construction Meeting shall be held at the site in accordance with Section 01040,
Project Administration, to discuss and plan the details of geomembrane installation. This
meeting shall be attended by the Geomembrane Installer, Owner, Geosynthetic Quality
Assurance Consultant and the General Contractor.

B. The following topics relating to geomembrane installation shall be addressed:

1. Responsibilities of each party.

2. Lines of authority and communication.

3. Methods for documenting, reporting and distributing documents and reports.

4. Procedures for packaging and storing archive samples.

5. Review of the schedule for all installation and quality assurance testing,
including third-party testing turnaround times.

6. Review of panel layout, access and numbering systems for panels and seams
including details for marking on the HDPE geomembrane.

7. Procedures and responsibilities for preparation and submittal of as-built
drawings.

8. Temperature and weather limitations, installation procedures for adverse weather
conditions and defining acceptable subgrade or ambient moisture and
temperature conditions for working during liner installation.

9. Subgrade conditions, dewatering responsibilities and subgrade maintenance plan.

10. Deployment techniques including allowable subgrade for geomembrane.

11. Procedures for covering of the geomembrane to prevent damage.

12. Plan for minimizing wrinkles in the geomembrane.

13. Measurement and payment schedules.

14. Site health and safety procedures/protocols.

3.02 SUBGRADE PREPARATION
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Contractor shall prepare a subgrade surface in accordance with Section 02243, Subgrade
Layer Preparation, and excavate and backfill in accordance with Section 02222, Anchor
Trenching, Backfilling and Compaction.

The Contractor shall not excavate more than the amount of anchor trench required for one
day of geosynthetics deployment, unless otherwise specified by the Geosynthetic Quality
Assurance Consultant. Rounded corners shall be provided in the trenches where the
geosynthetics enter the trench to allow them to be uniformly supported by the subgrade
and to avoid sharp bends. The geosynthetics shall not be supported by loose soils in
anchor trenches.

The Geomembrane Installer shall visually inspect the subgrade immediately prior to
geomembrane deployment. Inspection shall verify that there are no potentially harmful
foreign objects present, such as sharp rocks and other deleterious debris. Any foreign
objects encountered shall be removed by Geomembrane Installer or Contractor. All
subgrade damaged by construction equipment and deemed unsuitable for geomembrane
deployment shall be repaired prior to geomembrane deployment. All repairs shall be
approved by the Geosynthetic Quality Assurance Consultant and Geomembrane Installer.
The responsibility for preparation, repairs, and maintenance of the subgrade shall be
defined in the preconstruction meeting. The Geomembrane Installer shall provide the
Geosynthetic Quality Assurance Consultant with written acceptance of subgrade surface
over which geomembrane is deployed (Part 1 .05B) for each day of deployment.

3.03 GEOMEMBRANE DEPLOYMENT

A.

Geomembrane shall not be deployed until all applicable certifications/quality control
certificates listed in subsection 1.05 of this section and conformance testing listed in
subsection 2.03 of this section are submitted and approved by the Geosynthetic Quality
Assurance Consultant. Any geomembrane deployed prior to approval by the
Geosynthetic Quality Assurance Consultant shall be at the sole risk of the Geomembrane
Installer and/or Contractor. If material installed prior to approval by the Geosynthetic
Quality Assurance Consultant does not meet the requirements of this specification, it
shall be removed from the site at no additional cost to the Owner.

Geomembrane will be deployed according to submitted panel layout drawing as approved
by the Geosynthetic Quality Assurance Consultant. The Geosynthetic Quality Assurance
Consultant is to be notified of and approve any revisions or modifications to the approved
panel layout drawing prior to deploying geomembrane in the area of review.

Adequate temporary anchoring (sand bags, tires, etc.) that will not damage the
geomembrane shall be placed on a deployed panel to prevent uplift by wind.

Geomembrane shall not be deployed if:
1. Ambient temperatures are below 41 degrees F (5 degrees C) or above 104
degrees F (40 degrees C) measured six inches above geomembrane surface

unless approved by the Geosynthetic Quality Assurance Consultant.

2. Precipitation is expected or in the presence of excessive moisture or ponded
water on the subgrade surface.
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3. Winds are excessive as determined by Geomembrane Installer in agreement with
the Geosynthetic Quality Assurance Consultant.

4, The Geosynthetic Quality Assurance Consultant will have the authority to
suspend work during such conditions.

E. The Geomembrane Installer shall be responsible for conformance with the following
requirements:

1. Equipment utilized for installation/quality assurance testing does not damage
geomembrane. Such equipment shall have rubber tires and a ground pressure not
exceeding 5 psi or total weight exceeding 750 1bs. Only equipment necessary for
installation and quality assurance testing is allowed on the deployed
geomembrane.

2. Personnel working on geomembrane do not damage geomembrane (activities
such as smoking or wearing damaging clothing shall not be allowed).

3. Method of deployment does not damage geomembrane.

4, Method of deployment minimizes wrinkles.

5. Temporary loading or anchoring does not damage geomembrane.

6. Direct contact with geomembrane is minimized.

F. No vehicles shall be allowed on deployed geomembrane under any circumstances.

3.04 FIELD SEAMS

A. Seam Layout

1.

In general, seams shall be oriented parallel to the line of the maximum slope. In
corners and at other odd-shaped geometric intersections, number of seams should
be minimized. If at all possible, seams shall not be located at low points in the
subgrade unless geometry requires seaming to be done at these locations.

2. A seam numbering system compatible with the panel numbering system shall be

agreed upon at the Pre-Construction Meeting.
B. Seaming Processes/Equipment

1. Approved processes for field seaming (panel to panel) are extrusion or hot wedge
fusion-type seam methods. No other processes can be used without prior written
authorization from the Geosynthetic Quality Assurance Consultant. Only
equipment which has been specifically approved by make and model shall be
used, if applicable.

2. The Geomembrane Installer will meet following requirements regarding use,
availability, and cleaning of welding equipment at job site:

1862 Section 02600 HDPE Geomembrane.doc NOT FOR CONSTRUCTION

Section 02600-11



HIGH DENSITY POLYETHYLENE (HDPE) GEOMEMBRANE

a. Intersecting hot wedge seams shall be patched using extrusion welding
process.
b. Electric generator for equipment shall be placed on a smooth base such

that no damage occurs to geomembrane. A smooth insulating plate or
fabric shall be placed beneath hot equipment after usage.

3. The Geomembrane Installer shall keep records for performance and testing of all
seams.
C. Seaming Requirements/Procedures
1. Weather Conditions - Range of weather conditions under which geomembrane

seaming can be performed are as follows:

a. Unless otherwise authorized in writing by Geosynthetic Quality
Assurance Consultant, no seaming shall be attempted or performed at an
ambient temperature below 41 degrees F (5 degrees C) or above 104
degrees F (40 degrees C).

b. Between ambient temperatures of 32 degrees F (0 degrees C) and 41
degrees F (5 degrees C), seaming shall be performed only if
geomembrane is preheated by either sun or a hot air device, provided
there is no excessive ambient cooling resulting from high winds. Pre-
qualification seams shall be produced under identical conditions.

c. Above 41 degrees F (5 degrees C), no preheating of geomembrane will
be required.

d. Geomembrane shall be dry and protected from wind.
e. Seaming shall not be performed during any precipitation event.
f. Seaming shall not be performed in areas where ponded water has

collected below surface of geomembrane.

2. If the Geomembrane Installer chooses to use methods which may allow seaming
at ambient temperatures below 41 degrees F or above 104 degrees F, the
Geomembrane Installer shall demonstrate and submit certification to
Geosynthetic Quality Assurance Consultant that methods and techniques used to
perform seaming produce seams that are equivalent to seams produced at
temperatures above 41 degrees F and below 104 degrees F. The Geosynthetic
Quality Assurance Consultant may deny approval for use of the proposed
technique regardless of demonstration results.

3. Overlapping - Geomembrane panels shall have finished overlap as follows:
a. Minimum of 6 inches for thermal fusion welding.
b. Insufficient overlap will be considered a failed seam.
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4. Pre-qualification tests for geomembrane fusion welding shall be conducted by a
minimum of 2 pre-qualification seams conducted per day per welding machine
by each seaming technician performing welding with that machine. At least one
test shall be performed at the start of each work day, with tests at intervals of no
greater than 5 hours and additional pre-qualification tests following work
interruptions, weather changes, changes to machine settings, or as directed by the
Geosynthetic Quality Assurance Consultant. Pre-qualification seams shall be
made under the same conditions as the actual seams.

a. Pre-qualification seam samples shall be 5 feet long by 1-foot wide
(minimum) after seaming, with seam centered along its length. Each
pre-qualification seam shall be labeled with the date, geomembrane
temperature, seaming unit identifier, seam number or test location,
technician performing the test seam and description of testing results.

b. Seam overlap shall be in accordance with subsection 3.04(C)(3).

c. Pre-qualification seams shall be inspected for proper squeeze-out,
footprint pressure, and general appearance.

d. Four specimens, each 1-inch in length, shall be cut from opposite ends of
the pre-qualification seam sample by the Geomembrane Installer. The
remainder of pre-qualification seam shall be retained by the Geosynthetic
Quality Assurance Consultant and may be submitted for laboratory

testing.

e. The Geomembrane Installer shall complete two shear tests and two peel
tests.

f. Pre-qualification seams failed by inspection or testing may be retested at

request of the Geomembrane Installer. If the second pre-qualification
seam fails, then the seaming apparatus or seaming technique shall be
disqualified from use until two consecutive, satisfactory pre-qualification
seams are obtained.

5. Seam Preparation

a. Prior to seaming, seam area shall be clean and free of moisture, dust, dirt,
debris of any kind, and foreign material.

b. Seams shall be aligned so as to minimize number of wrinkles and
fishmouths.
6. General Seaming Procedures
a. Fishmouths or wrinkles at seam overlaps shall be cut along ridge of the

wrinkle to achieve a flat overlap. Cut fishmouths or wrinkles shall be
repaired, and/or patched in accordance with Part 3.07.

b. Seaming shall extend to the outside edge of geomembrane panels
including material placed in anchor trenches.
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3.05

3.06

C. For cross seams, the intersecting thermal fusion seams shall be patched
using the extrusion welding process.

NON-DESTRUCTIVE TESTING

A.

Each field seam shall be non-destructively tested over its entire length by the Installer.
Testing shall be conducted as field seaming progresses, not at completion of all seams,
unless specifically agreed to by the Geosynthetic Quality Assurance Consultant in
writing.

Vacuum Testing — shall be performed in accordance with ASTM D5641, Standard
Practice for Geomembrane Seam Evaluation by Vacuum Chamber.

Air Pressure Testing — shall be performed in accordance with ASTM D5820, Standard
Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes, and
GRI GM 6, Pressurized Air Channel Test for Dual Seamed Geomembranes.

Each seam tested non-destructively shall be marked with the date of the test, name of the
testing technician, length of the seam, test method and results. The same shall also be
recorded by the Geosynthetic Quality Assurance Consultant on the appropriate CQA
documentation.

Non-Destructive Seam Test Failures

1. Seams failing non-destructive testing shall be repaired by the Geomembrane
Installer according to Part 3.07. Seams shall be non-destructively retested. If the
seam defect cannot be located, the entire section of seams affected shall be
repaired and retested.

DESTRUCTIVE TESTING

A.

The Owner shall have the option to conduct destructive testing of geomembrane panel

seams completed in the field. Destructive seam sampling and testing shall be performed

by the Geomembrane Installer under the observation of the Geosynthetic Quality

Assurance Consultant.

Sampling Procedure

1. For each sample location, the Geosynthetic Quality Assurance Consultant will:
a. Assign a sample number and mark the sample accordingly.

b. Record the sample location on the as-built layout drawing.

c. By sample number, record reason for collecting sample (e.g., as part of
statistical testing program, suspicious seam, retest, etc.).
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d. Record pertinent information, including date, time, seam number,
number of seaming unit, and name of seamer, on both the seam sample
and CQA documentation.

2. Each destructive sample shall be at least 12 inches wide (at least 6 inches on each
side of seam) by 54 inches long. Samples will be cut by the Geomembrane
Installer into three parts and distributed as follows:

a. A 12-inch by 12-inch portion shall be cut and tested in accordance with
subsection 3.06(C) by the Geomembrane Installer.

b. A 12-inch by 12-inch portion shall be cut and retained by the
Geomembrane Installer. The Geomembrane Installer may elect to omit
this requirement.

c. A 12-inch by 12-inch portion shall be cut and retained by the
Geosynthetic Quality Assurance Consultant as an archive sample.

d. A 12-inch by 18-inch portion shall be submitted by the Geosynthetic
Quality Assurance Consultant for laboratory testing as described in Part
3.06(D).
3. Ten specimens, each 1 inch wide by 12 inches long with seam centered

perpendicular to width, shall be collected and field tested by the Geomembrane
Installer prior to shipping the sample to the laboratory. If all samples pass field
tensiometer test described in Part 3.06(C), then the laboratory sample shall be
collected according to procedure described in Part 3.06(B)(2)(d).

4. Holes cut into geomembrane resulting from destructive seam sampling shall be
immediately repaired by Geomembrane Installer in accordance with repair
procedures described in Part 3.07.

C. Field Test Methods

1. Ten 1-inch-wide samples described above under Part 3.06(B)(3) shall be field
tested for peel (5 samples) and shear (5 samples).

2. One end of seam sample shall be field tested for peel and shear at end of each
continuous field seam 100 feet long or greater.

3. Testing shall be performed in accordance to with ASTM D6392 using a field
tensiometer or equivalent device to qualitatively and quantitatively determine
mode of failure.

4, Seam shall be considered passing if failure in both peel and shear meet criteria
listed in GRI GM 19, Table 2.
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5.

The procedures specified in Subsection 3.06(D) shall be implemented when
sample passes field tensiometer test.

D. Laboratory Test Methods

1.

Laboratory testing of seam samples shall be conducted by the Geosynthetic
Quality Asssurance Laboratory under contract with the Geosynthetic Quality
Assurance Consultant or Owner. Five specimens shall be tested in shear and five
in peel.

Laboratory testing shall be conducted in accordance with ASTM D6392.

For both seam shear and peel tension tests, an indication will be given for each
specimen tested which defines locus of failure.

For shear tests, the following values, along with the mean and standard deviation
where appropriate, will be reported for each specimen tested:

a. Maximum tension in pounds per square inch.
b. Elongation at break (up to a tested maximum of 100 percent).
c. Locus of failure using ASTM designations.

For peel tests, the following values, along with the mean and standard deviation
where appropriate, will be reported for each specimen tested:

a. Maximum tension in pounds per square inch.
b. Seam separation (expressed as percent of original seam area).
c. Locus of failure.

Retesting of seams due to nonconformance with specifications may be performed
at the discretion of the Geosynthetic Quality Assurance Consultant.

E. Destructive Seam Test Failure

Shear and peel test results derived from testing described in Parts 3.06(C) and
3.06(D) shall comply with GRI GM 19, Table 2 for seam to be considered
acceptable.

The Geomembrane Installer has two options in determining the repair boundary
whenever a seam has failed destructive testing:
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a. The seam can be reconstructed between the two previously tested and
passed destructive sample locations; or,

b. The Geomembrane Installer can trace the welding path to an intermediate
location at least ten feet from point of failed test in each direction and
obtain destructive test samples collected from these locations. If
destructive tests on these samples are acceptable, then the seam shall be
reconstructed between the intermediate locations. If either sample fails,
the process may be repeated until an acceptable seam test has been
performed on both sides of the original failed sample. If a passing
sample is not realized on one (or both) side of the original failed sample,
then seam repair must extend to the end(s) of the seam. Retesting of
seams according to this procedure shall utilize the sampling methodology
described in Part 3.06(B). The Owner reserves the right to terminate this
process, at the discretion of the Geosynthetic Quality Assurance
Consultant, after the second retesting. An additional sample taken from
the reconstructed zone must pass destructive seam testing, if destructive
sample failure(s) causes reconstruction.

The Geosynthetic Quality Assurance Consultant shall be responsible for
documenting all actions taken in repairing seams. The Geomembrane Installer
will be responsible for keeping the Geosynthetic Quality Assurance Consultant
informed of seaming progress.

Additional fees for destructive seam test failures shall be assessed to the
Contractor and deducted from payment. This fee shall be assessed only if the
failing sample is a laboratory sample.

3.07 DEFECTS AND REPAIRS

A.

The geomembrane shall be examined by the Geomembrane Installer and the Engineer for
defects, holes, blisters, undispersed raw materials, and any signs of contamination by
foreign matter. The geomembrane surface shall be swept and/or washed by the
Geomembrane Installer if the amount of dust or mud inhibits examination. The
Contractor shall provide a water truck, an operator, clean water and hoses as reasonably
necessary to assist the Geomembrane Installer in this activity.

Portions of geomembrane exhibiting flaws, or failing a non-destructive or destructive (if
conducted) test, shall be repaired or replaced by the Geomembrane Installer. Repair
procedures available include:

L.

Patching - used to repair large holes, tears, undispersed raw materials,
contamination by foreign matter, holes resulting from destructive sampling (if
conducted), and locations where seam overlap is insufficient;

Capping - used to repair large lengths of failed seams; and
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3.08

3. Additional Procedures - used upon recommendation of the Geomembrane
Installer if agreed to by the Engineer.

Patches or caps.

1. Extend patch or cap 6 inches (minimum) beyond the edge of the defect.
2. Round corners of patch and/or cap (suggest 3-inch radius).
3. Repair procedures, equipment, materials, and techniques will be approved by the

Geosynthetic Quality Assurance Consultant prior to repair.

4. Geomembrane below large caps shall be appropriately cut to avoid water or gas
collection between two sheets.

The Geomembrane Installer shall mark on the geomembrane (using a non-puncturing
writing utensil), repair date, time, and personnel involved.

Each repair shall be non-destructively tested in accordance with Part 3.05. Large caps
may require destructive test sampling at the discretion of the Geosynthetic Quality
Assurance Consultant (in accordance with Part 3.06).

Repairs which fail testing shall be redone and retested until a passing result is obtained.
The Geomembrane Installer will perform non-destructive testing or repairs and will
document retesting of repairs.

The Geosynthetic Quality Assurance Consultant will document repairs, repair testing, and
retesting results.

The Geomembrane Installer shall cut and seam wrinkles which may adversely affect
long-term integrity of the geomembrane, hinder subsequent construction of overlying
layers, or impede drainage off of the geomembrane after it is covered by soil. Seaming
shall be done in accordance with procedures described in Parts 3.04(B) and 3.04(C), and
it shall be subject to test provisions of Parts 3.05 (non-destructive testing) and 3.06
(destructive testing — if conducted).

PROTRUSIONS AND CONNECTIONS TO GEOMEMBRANE

A.

If required, the Geomembrane Installer shall install geomembrane around utility poles,
guy wires, and other structures according to the Contract Drawings and the following
requirements:

1. Use minimum 1-ft long membrane pipe boots and steel straps to seal the
geomembrane around pole or structure.

2. Use standard welding procedures to seam the membrane boot to the
geomembrane.

3. Seaming performed on and around penetrations, and other appurtenances shall be
non-destructively tested using the vacuum testing method.
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3.09

3.10

3.10

SURVEY DOCUMENTATION

A.

The Geomembrane Installer shall survey the completed geomembrane prior to covering
and provide the Geosynthetic Quality Assurance Consultant with 24-hour notification of
survey. The Contractor shall document the location of all seams (panel corners
acceptable), destructive test samples (if conducted) and repairs. The Contractor shall
provide survey data to the Geosynthetic Quality Assurance Consultant within one
working day of survey completion and in accordance with Section 01050.

DAILY FIELD INSTALLATION REPORTS

A.

At the beginning of each day, the Geomembrane Installer shall provide the Geosynthetic
Quality Assurance Consultant with a report for all work completed the previous day.

The Daily Field Installation Report shall include the following:
1. The total amount and location of geomembrane placed.

2. The total length and location of seams completed, technician name and welding
unit numbers.

3. A drawing or sketch depicting the geomembrane installed the previous day
including the panel number, seam number and locations of non-destructive and
destructive testing (if conducted).

4. Results of pre-qualification test seams, if available.

5. Results of non-destructive testing.

Destructive test results (if conducted) shall be reported within 48 hours or prior to
covering the geomembrane, whichever is practical.

MATERIAL ABOVE GEOMEMBRANE

A.

The Geosynthetic Quality Assurance Consultant and Geomembrane Installer shall verify
the area of geomembrane completion prior to placement of material over the
geomembrane.

Soils - Requirements for placement of general fill are described in Sections 02221 and
02222. Apply following general criteria for covering of the geomembrane:

1. Do not place soils on the geomembrane at an ambient temperature below 32
degrees F, (0 degrees C) nor above 104 degrees F (40 degrees C), unless
otherwise specified.

2. Do not drive equipment used for placing soil directly on the geomembrane.
3. A minimum thickness of 1 foot of soil is specified between a low ground

pressure dozer (maximum contact pressure of 5 1b/sq. inch) and the
geomembrane.
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4, A minimum thickness of 2 feet of soil is required between rubber-tired vehicles
and the geomembrane.

5. Do not compact soils placed directly on geomembrane.
6. Damage to the geomembrane resulting from placement of cover soils shall be
repaired in accordance with Part 3.07 by the Geomembrane Installer at the

Contractor's expense.

7. Do not push soil downslope. Soil shall be placed over the geomembrane starting
from base of the slope, up to top of the slope.

END OF SECTION
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Final Cleaning of Joliet Pond 2
(CCR Clean Closure of Pond 2)
PHASE 2 Scope-of-Work Performance Testing Requirements
Attachment 1

All seams that are vacuum tested shall be marked with the date tested, the name of the technician
performing the test and the results of the test

6. Double Fusion seams with an enclosed channel shall be air pressure tested by the Geomembrane
Installer in accordance with ASTM D 5820 and ASTM D 4437 and the following equipment and
procedures:

a.

Equipment for testing double fusion seams shall be comprised of but not limited to: an air pump
equipped with a pressure gauge capable of generating and sustaining a pressure of 210 kPa (30
psig), mounted on a cushion to protect the geomembrane; and a manometer equipped with a
sharp hollow needle or other approved pressure feed device.

The testing activities shall be performed by the Geomembrane Installer. Both ends of the seam to
be tested shall be sealed and a needle or other approved pressure feed device inserted into the
tunnel created by the double wedge fusion weld. The air pump shall be adjusted to a pressure of
210 kPa (30 psig), and the valve closed. Allow two (2) minutes for the injected air to come to
equilibrium in the channel, and sustain pressure for five (5) minutes. If pressure loss does not
exceed 28 kPa (4 psig) after this five minute period the seam shall be considered leak tight.
Release pressure from the opposite end verifying pressure drop on needle to ensure testing of
the entire seam. The needle or other approved pressure feed device shall be removed and the
feed hole sealed.

If loss of pressure exceeds 28 kPa (4 psig) during the testing period or pressure does not stabilize,
the faulty area shall be located, repaired and retested by the Geomembrane Installer.

Results of the pressure testing shall be recorded on the liner at the seam tested and on a pressure
testing record.

B. Spark testing should be done in areas where both air pressure testing and vacuum testing are not
possible.

1.

Equipment for spark testing shall be comprised of but not limited to a hand held holiday spark
tester and conductive wand that generates a high voltage.

The testing activities shall be performed by the Geomembrane Installer by placing an electrically
conductive tape or wire beneath the seam prior to welding. A trial seam containing a non-welded
segment shall be subject to a calibration test to ensure that such a defect (nonwelded segment)
will be identified under the planned machine settings and procedures. Upon completion of the
weld, enable the spark tester and hold approximately 25mm (1 in) above the weld moving slowly
over the entire length of the weld in accordance with ASTM 6365. If there is no spark the weld is
considered to be leak free.

A spark indicates a hole in the seam. The faulty area shall be located, repaired and retested by the
Geomembrane Installer.

Care should be taken if flammable gases are present in the area to be tested.
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Final Cleaning of Joliet Pond 2
(CCR Clean Closure of Pond 2)
PHASE 2 Scope-of-Work Performance Testing Requirements
Attachment 1

The performance tests for the repairs of the liner in Pond 2 shall be conducted in accordance with Section
3.05 Field Quality Control located in the Guidelines for Installation of HDPE Geomembrane Installation
created by the International Association of Geosynthetic Installers, revised November 1, 2015. The
pertinent sections from that document for performance testing are provided below and shall be followed
to verify the repair installations.

A.

Field Seam Non-destructive Testing

All field seams shall be non-destructively tested by the Geomembrane Installer over the full seam
length before the seams are covered. Each seam shall be numbered or otherwise designated. The
location, date, test unit, name of tester and outcome of all non-destructive testing shall be recorded
and submitted to the Owner's Representative.

Testing should be done as the seaming work progresses, not at the completion of all field seaming,
unless agreed to in advance by the Owner's Representative. All defects found during testing shall be
numbered and marked immediately after detection. All defects found should be repaired, retested
and remarked to indicate acceptable completion of the repair.

Non-destructive testing shall be performed using vacuum box, air pressure or spark testing
equipment.

Non-destructive tests shall be performed by experienced technicians familiar with the specified test
methods. The Geomembrane Installer shall demonstrate to the Owner's Representative all test
methods to verify the test procedures are valid.

Extrusion seams shall be vacuum box tested by the Geomembrane Installer in accordance with ASTM

D 4437 and ASTM D 5641 with the following equipment and procedures:

a. Equipment for testing extrusion seams shall be comprised of but not limited to: a vacuum box
assembly consisting of a rigid housing, a transparent viewing window, a soft rubber gasket
attached to the base, port hole or valve assembly and a vacuum gauge; a vacuum pump assembly
equipped with a pressure controller and pipe connections; a rubber pressure/vacuum hose with
fittings and connections; a plastic bucket; wide paint brush or mop; and a soapy solution.

b. The vacuum pump shall be charged and the tank pressure adjusted to approximately 35 kPa (5
psig). c. The Geomembrane Installer shall create a leak tight seal between the gasket and
geomembrane interface by wetting a strip of geomembrane approximately 0.3m (12 in) by 1.2m
(48 in) (length and width of box) with a soapy solution, placing the box over the wetted area, and
then compressing the box against the geomembrane. The Geomembrane Installer shall then close
the bleed valve, open the vacuum valve, maintain initial pressure of approximately 35 kPa (5 psig)
for approximately five (5) seconds. The geomembrane should be continuously examined through
the viewing window for the presence of soap bubbles, indicating a leak. If no bubbles appear after
five (5) seconds, the area shall be considered leak free. The box shall be depressurized and moved
over the next adjoining area with an appropriate overlap and the process repeated.

d. All areas where soap bubbles appear shall be marked, repaired and then retested.

e. Atlocations where seams cannot be nondestructively tested, such as pipe penetrations, alternate
nondestructive spark testing (as outlined in section B below) or equivalent should be substituted.
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Case Narrative
Client: KPRG and Associates, Inc. Job ID: 500-204544-1
Project/Site: Joliet #29 Ash

Job ID: 500-204544-1
Laboratory: Eurofins TestAmerica, Chicago
Narrative
Job Narrative
500-204544-1
Comments

No additional comments.

Receipt
The sample was received on 8/31/2021 1:00 PM. Unless otherwise noted below, the sample arrived in good condition, and where
required, properly preserved and on ice. The temperature of the cooler at receipt was 22.4° C.

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

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

Eurofins TestAmerica, Chicago
9/15
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Method Summary
Client: KPRG and Associates, Inc. Job ID: 500-204544-1
Project/Site: Joliet #29 Ash

Method Method Description Protocol Laboratory

60108 Metals (ICP) SW846 TAL CHI
T7471A Mercury (CVAA) SW846 TAL CHI

9056A Anions, lon Chromatography SW846 TAL CHI

Moisture Percent Moisture EPA TAL CHI

SM 4500 CI- E Chloride, Total SM TAL CHI

SM 4500 F C Fluoride SM TAL CHI

300_Prep Anions, lon Chromatography, 10% Wt/Vol MCAWW TAL CHI

3050B Preparation, Metals SW846 TAL CHI

T47T1A Preparation, Mercury SW846 TAL CHI

Protocol References:
EPA = US Environmental Protection Agency
MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.
SM = "Standard Methods For The Examination Of Water And Wastewater"
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL CHI = Eurofins TestAmerica, Chicago, 2417 Bond Street, University Park, IL 60484, TEL (708)534-5200

Eurofins TestAmerica, Chicago
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Sample Summary

Job ID: 500-204544-1

Lab Sample ID Client Sample ID

Matrix

Collected Received

500-204544-1 Jolet #29 Ash

Solid

Page 5 of 16

08/31/21 10:00 08/31/21 13:00
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Client Sample Results

Job ID: 500-204544-1

Client Sample ID: Jolet #29 Ash

Lab Sample ID: 500-204544-1

Date Collected: 08/31/21 10:00 Matrix: Solid

Date Received: 08/31/21 13:00
Method: 6010B - Metals (ICP)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony <1.8 F1 1.8 mg/Kg ~09/10/21 08:41 09/12/21 15:18 1
Arsenic 1.5 F1 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Barium 3000 4.4 mg/Kg 09/10/21 08:41 09/13/21 21:10 5
Beryllium 1.5 F1 0.35 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Boron 130 F1V 44 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Cadmium <0.18 0.18 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Calcium 100000 89 mg/Kg 09/10/21 08:41 09/13/21 21:10 5
Chromium 12 F1 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Cobalt 15 1" mg/Kg 09/10/21 08:41 09/14/21 10:57 25
Lead 5.6 0.44 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Lithium 20 V 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Molybdenum 11 F1 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Selenium <0.89 F1 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Thallium 29 0.89 mg/Kg 09/10/21 08:41 09/12/21 15:18 1
Method: 7471A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury <0.016 0.016 mg/Kg ~09/09/21 13:15 09/10/21 09:11 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Sulfate 560 19 mg/Kg © 09/14/21 11:45 09/14/21 17:58 10
Chloride <20 20 mg/Kg 09/15/21 09:49 09/15/21 15:04 1
Fluoride <1.0 1.0 mg/Kg 09/15/21 09:49 09/15/21 12:47 1
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Definitions/Glossary

Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Job ID: 500-204544-1

Qualifiers

Metals

Qualifier Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

F1 MS and/or MSD recovery exceeds control limits.

F3 Duplicate RPD exceeds the control limit

F5 Duplicate RPD exceeds limit, and one or both sample results are less than 5 times RL, and the absolute difference between results is <
the upper reporting limits for both.

\% Serial Dilution exceeds the control limits

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Page 7 of 16
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

QC Association Summary

Job ID: 500-204544-1

Metals
Prep Batch: 617888
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 7471A
MB 500-617888/12-A Method Blank Total/NA Solid T7471A
LCS 500-617888/13-A Lab Control Sample Total/NA Solid T7471A
Prep Batch: 618052
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 3050B
MB 500-618052/1-A Method Blank Total/NA Solid 3050B E
LCS 500-618052/2-A Lab Control Sample Total/NA Solid 3050B
500-204544-1 MS Jolet #29 Ash Total/NA Solid 3050B
500-204544-1 MSD Jolet #29 Ash Total/NA Solid 3050B
500-204544-1 DU Jolet #29 Ash Total/NA Solid 3050B
Analysis Batch: 618070
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid T471A 617888
MB 500-617888/12-A Method Blank Total/NA Solid T7471A 617888
LCS 500-617888/13-A Lab Control Sample Total/NA Solid T471A 617888
Analysis Batch: 618247
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 6010B 618052
MB 500-618052/1-A Method Blank Total/NA Solid 6010B 618052
LCS 500-618052/2-A Lab Control Sample Total/NA Solid 6010B 618052
500-204544-1 MS Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 MSD Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 DU Jolet #29 Ash Total/NA Solid 6010B 618052
Analysis Batch: 618479
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 MS Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 MSD Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 DU Jolet #29 Ash Total/NA Solid 6010B 618052
Analysis Batch: 618576
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 MS Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 MSD Jolet #29 Ash Total/NA Solid 6010B 618052
500-204544-1 DU Jolet #29 Ash Total/NA Solid 6010B 618052
General Chemistry
Analysis Batch: 617356
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid Moisture
Prep Batch: 618524
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 300_Prep
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QC Association Summary
Client: KPRG and Associates, Inc. Job ID: 500-204544-1
Project/Site: Joliet #29 Ash

General Chemistry (Continued)
Prep Batch: 618524 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 500-618524/1-A Method Blank Total/NA Solid 300_Prep
LCS 500-618524/2-A Lab Control Sample Total/NA Solid 300_Prep

Analysis Batch: 618534

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 9056A 618524
MB 500-618524/1-A Method Blank Total/NA Solid 9056A 618524
LCS 500-618524/2-A Lab Control Sample Total/NA Solid 9056A 618524
Prep Batch: 618692
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid 300_Prep
MB 500-618692/1-A Method Blank Total/NA Solid 300_Prep
LCS 500-618692/2-A Lab Control Sample Total/NA Solid 300_Prep

Analysis Batch: 618739

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid SM 4500 F C 618692
MB 500-618692/1-A Method Blank Total/NA Solid SM 4500 F C 618692
LCS 500-618692/2-A Lab Control Sample Total/NA Solid SM 4500 F C 618692

Analysis Batch: 618775

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid SM 4500 CI- E 618692
MB 500-618692/1-A Method Blank Total/NA Solid SM 4500 CI- E 618692
LCS 500-618692/2-A Lab Control Sample Total/NA Solid SM 4500 CI- E 618692

Eurofins TestAmerica, Chicago
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QC Sample Results

Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Job ID: 500-204544-1

Method: 6010B - Metals (ICP)

7Lab Sample ID: MB 500-618052/1-A
Matrix: Solid
Analysis Batch: 618247

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 618052

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony <2.0 2.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Arsenic <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Barium <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Beryllium <0.40 0.40 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Boron <5.0 5.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Cadmium <0.20 0.20 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Calcium <20 20 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Chromium <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Cobalt <0.50 0.50 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Lead <0.50 0.50 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Lithium <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Molybdenum <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Selenium <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Thallium <1.0 1.0 mg/Kg 09/10/21 08:41 09/12/21 15:12 1
Lab Sample ID: LCS 500-618052/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618247 Prep Batch: 618052
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 50.0 495 mg/Kg B 99  80-120
Arsenic 10.0 9.09 mg/Kg 91 80-120
Barium 200 196 mg/Kg 98  80-120
Beryllium 5.00 4.54 mg/Kg 91 80-120
Boron 100 83.6 mg/Kg 84 80-120
Cadmium 5.00 4.69 mg/Kg 94  80-120
Calcium 1000 912 mg/Kg 91 80-120
Chromium 20.0 18.3 mg/Kg 91 80-120
Cobalt 50.0 46.6 mg/Kg 93 80-120
Lead 10.0 9.03 mg/Kg 90 80-120
Lithium 50.0 53.2 mg/Kg 106  80-120
Molybdenum 100 99.6 mg/Kg 100 80-120
Selenium 10.0 8.61 mg/Kg 86 80-120
Thallium 10.0 8.77 mg/Kg 88 80-120
Lab Sample ID: 500-204544-1 MS Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618247 Prep Batch: 618052
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Antimony <1.8 F1 49.6 6.04 F1 mg/Kg N 12 75-125
Arsenic 1.5 F1 9.92 9.59 mg/Kg 81 75-125
Beryllium 1.5 F1 4.96 5.09 F1 mg/Kg 72 75-125
Boron 130 F1V 99.2 178 F1 mg/Kg 50 75-125
Cadmium <0.18 4.96 3.82 mg/Kg 75 75-125
Chromium 12 F1 19.8 24.8 F1 mg/Kg 67 75-125
Lead 5.6 9.92 16.2 mg/Kg 107  75-125
Lithium 20 V 49.6 62.1 mg/Kg 85 75-125
Molybdenum 1.1 F1 99.2 68.4 F1 mg/Kg 68 75-125
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

QC Sample Results

Job ID: 500-204544-1

Method: 6010B - Metals (ICP) (Continued)

Lab Sample ID: 500-204544-1 MS
Matrix: Solid
Analysis Batch: 618247

Client Sample ID: Jolet #29 Ash

Prep Type: Total/NA
Prep Batch: 618052

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Selenium <0.89 F1 9.92 6.39 F1 mg/Kg N 64 75-125
Thallium 29 9.92 10.9 mg/Kg 80 75-125
Lab Sample ID: 500-204544-1 MS Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618479 Prep Batch: 618052
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Barium 3000 198 2980 4 mg/Kg N 11 75-125
Calcium 100000 992 97600 4 mg/Kg -533  75-125
Lab Sample ID: 500-204544-1 MS Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618576 Prep Batch: 618052
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Cobalt 15 49.6 67.5 mg/Kg 105 75-125
Lab Sample ID: 500-204544-1 MSD Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618247 Prep Batch: 618052
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Antimony <1.8 F1 45.0 497 F1 mg/Kg N 1 75.125 19 20
Arsenic 1.5 F1 9.01 8.21 F1 mg/Kg 74 75.125 16 20
Beryllium 1.5 F1 4.50 4.74 F1 mg/Kg 72 75.125 7 20
Boron 130 F1V 90.1 183 F1 mg/Kg 61 75-125 3 20
Cadmium <0.18 4.50 3.56 mg/Kg 77 75.125 7 20
Chromium 12 F1 18.0 23.7 F1 mg/Kg 67 75-125 4 20
Lead 5.6 9.01 14.4 mg/Kg 98  75-125 12 20
Lithium 20 V 45.0 57.0 mg/Kg 82 75.125 9 20
Molybdenum 1.1 F1 90.1 59.6 F1 mg/Kg 65 75-125 14 20
Selenium <0.89 F1 9.01 578 F1 mg/Kg 64  75-125 10 20
Thallium 2.9 9.01 10.6 mg/Kg 85 75.125 3 20
Lab Sample ID: 500-204544-1 MSD Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618479 Prep Batch: 618052
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Barium 3000 180 3090 4 mg/Kg N 74 75.125 4 20
Calcium 100000 901 104000 4 mg/Kg 99  75.125 6 20
Lab Sample ID: 500-204544-1 MSD Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618576 Prep Batch: 618052
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Cobalt 15 45.0 58.0 mg/Kg N 95  75.125 15 20

Page 11 of 16

Eurofins TestAmerica, Chicago

9/15/2021



Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

QC Sample Results

Job ID: 500-204544-1

Method: 6010B - Metals (ICP) (Continued)

7Lab Sample ID: 500-204544-1 DU
Matrix: Solid
Analysis Batch: 618247

Client Sample ID: Jolet #29 Ash
Prep Type: Total/NA
Prep Batch: 618052

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Antimony <18 F1 <18 ma/Kg N NC 20
Arsenic 1.5 F1 220 F5 mg/Kg 36 20
Beryllium 1.5 F1 1.48 mg/Kg 2 20
Boron 130 F1V 118 mg/Kg 9 20
Cadmium <0.18 0.195 mg/Kg NC 20
Chromium 12 F1 11.3 mg/Kg 2 20
Lead 5.6 5.71 mg/Kg 2 20
Lithium 20 V 19.9 mg/Kg 0 20
Molybdenum 1.1 F1 1.20 mg/Kg 8 20
Selenium <0.89 F1 <0.90 mg/Kg NC 20
Thallium 29 1.94 F3 mg/Kg 41 20
Lab Sample ID: 500-204544-1 DU Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618479 Prep Batch: 618052

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Barium 3000 2840 mg/Kg B 4 20
Calcium 100000 104000 mg/Kg 1 20
Lab Sample ID: 500-204544-1 DU Client Sample ID: Jolet #29 Ash
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618576 Prep Batch: 618052

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Cobalt 15 13.9 ma/Kg N 10 20

Method: 7471A - Mercury (CVAA)
Lab Sample ID: MB 500-617888/12-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618070 Prep Batch: 617888
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury <0.017 0.017 mg/Kg ©09/09/21 13:15 09/10/21 08:27 1
Lab Sample ID: LCS 500-617888/13-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618070 Prep Batch: 617888
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.167 0.179 mg/Kg 107 80-120
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QC Sample Results

Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Job ID: 500-204544-1

Method: 9056A - Anions, lon Chromatography

Lab Sample ID: MB 500-618524/1-A
Matrix: Solid
Analysis Batch: 618534

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 618524

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Sulfate <2.0 2.0 mg/Kg © 09/14/21 11:45 09/14/21 12:53 1
Lab Sample ID: LCS 500-618524/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618534 Prep Batch: 618524
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Sulfate 50.0 53.9 mg/Kg 108  80-120
Method: SM 4500 CI- E - Chloride, Total
Lab Sample ID: MB 500-618692/1-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618775 Prep Batch: 618692
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride <20 20 mg/Kg ~ 09/15/21 09:49 09/15/21 15:03 1
Lab Sample ID: LCS 500-618692/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618775 Prep Batch: 618692
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 200 202 mg/Kg 101 85-115
Method: SM 4500 F C - Fluoride
Lab Sample ID: MB 500-618692/1-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618739 Prep Batch: 618692
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Fluoride <1.0 1.0 mg/Kg 09/15/21 09:49 09/15/21 12:27 1
Lab Sample ID: LCS 500-618692/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 618739 Prep Batch: 618692
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Fluoride 100 103 mg/Kg 103 80-120

Page 13 of 16
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Eurofins TestAmerica, Chicago
2417 Bond Street

Chain of Custody Record

o wurefins

University Park 1L 60484 %{ - g § =
Phone 708 534-5200 Fax 708 534-5211 g _
Sampleg Lab PM Carner Track ng No(s) COC No
Client Information /M/”c AM‘ I@ch Mockler Diana J 500-94568-41920 1
Clent Contact Phone E-Matl State of Onigin Page
Richard Gnat G 7 o~ 20 3"’?2 ({O Diana Mockler@Eurofinset com Page 1 of 1
Company — PWSID Job #
KPRG and Associates Inc Analysis Requested %h, {LOA- 54*4*
Address Due Date Requested Preservation Codes
14665 West Lisbon Road Suite 1A A HOL M Hexane
City TAT Requested (days) B NaOH N None
Brookfield C ZnAcetate O AsNa02
State Zip w - D Nitne Acid P Na204S
Wl 53005 Compliance Project 4 Yes A No 815 E NaHSO4 Q Na2503
3lg F MeOH R Na28203
Phone PO# ; |2 G Amchlor $ H2804
4502042860 ey i E H Ascorbic Acid T TSP Dodecahydrate
JEma WO # ot | z | 5 I loe U Acetone
richardg@kprginc com 3 ;:J, 3 ()0-204544 coc @ {J Diwater vV MCAA
Project Name Project # ,i-‘f, 3 E s -g f EESJ\-A \ZN o;t)l:{efé ecify)
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linois 3 & ld B
. o] wl E ]
Sample Matrix § : ° E 3 -g
Type {w=wates =1 Sie :] é
S=solid, -~
samp'e (C=comp, O=wasteloil, % . : § g’ 8
Sample Identification Sample Date Time =grab) | er-rissue, a-ar) ji& S|&|% & Special Instructions/Note
e p————ET ) Preservation Code DXD(N In IN e —
Sl Al /21 |9 ]
Yo L1k 9 5/72/ 430 C X
< N .
Ttk 14 s Y3 ¢ |[ow00] C | sow %%
Solid
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable :]Sk/n Irmtant — Poison B L Unknown DRad/o/og/cal Return To Client Disposal By Lab Archive For Months
Deliverable Requested | Il 1ii IV Other (specify) Special Instructions/QC Requirements
Empty Kit Relinquished by lDate |Time ]Memod of Shipment
Relinquished b Date/Time ) Company Recewved hy Date/Time, Compan
=TT Mgy | 53 (150 e | Shehunar Yomomdaly DML a0 ETR-(M
Relnquished by Date/Time Company Receved by “ DatefTime Company
Relinquished by Date/Time Company Received by Date/Time Company

Custody Seals Intact jCustody Seal No

A Yes A No

Cooler Temperature(s) °C and Other Remarks

114
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Login Sample Receipt Checklist

Client: KPRG and Associates, Inc.

Login Number: 204544
List Number: 1
Creator: Hernandez, Stephanie

Job Number: 500-204544-1

List Source: Eurofins TestAmerica, Chicago

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True Received same day of collection; chilling process
has begun.

Cooler Temperature is recorded. True 22.4

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. True

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

Eurofins TestAmerica, Chicago

Page 15 of 16
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Accreditation/Certification Summary
Client: KPRG and Associates, Inc. Job ID: 500-204544-1
Project/Site: Joliet #29 Ash

Laboratory: Eurofins TestAmerica, Chicago
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number  Expiration Date
lllinois NELAP 1L00035 04-29-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority. This list may include analytes for which
the agency does not offer certification.

Analysis Method Prep Method Matrix Analyte

T471A T471A Solid Mercury
Moisture Solid Percent Moisture
Moisture Solid Percent Solids

Eurofins TestAmerica, Chicago

Page 16 of 16 9/15/2021
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Environment Testing
America

ANALYTICAL REPORT

Eurofins TestAmerica, Chicago
2417 Bond Street

University Park, IL 60484

Tel: (708)534-5200

Laboratory Job ID: 500-204544-2
Client Project/Site: Joliet #29 Ash

For:

KPRG and Associates, Inc.
14665 West Lisbon Road,
Suite 1A

Brookfield, Wisconsin 53005

Attn: Richard Gnat

Quww Ve ekele
Authorized for release hy:

10/26/2021 8:28:20 AM

Diana Mockler, Project Manager |
(219)252-7570
Diana.Mockler@Eurofinset.com

oo LINKS oo

rReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
rVisit us at:
www.eurofinsus.com/Env

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Diana.Mockler@Eurofinset.com

Client: KPRG and Associates, Inc. Laboratory Job ID: 500-204544-2

Project/Site: Joliet #29 Ash
Table of Contents
CoVver Page . ..o 1
Tableof Contents .. . ... . 2
Case NarratiVe . . . ... 3
Method Summary . ... . . 4
Sample Summary . ... S
ClientSample Results . . . ... .. . . i 6
DefinitioNS . . . ... 7
QC ASSOCIAtiON . . . .o 8
QC Sample Results . . . ... .. . 9
Chainof Custody . . ... .. e 10
Receipt Checklists . . . ... ... . . 12
Certification Summary . . ... 14
Tracer Carrier SUMMaArY . . ..o vttt e et e 15

Eurofins TestAmerica, Chicago
Page 2 of 15 10/26/2021



Case Narrative
Client: KPRG and Associates, Inc. Job ID: 500-204544-2
Project/Site: Joliet #29 Ash

Job ID: 500-204544-2

Laboratory: Eurofins TestAmerica, Chicago

Narrative

Job Narrative
500-204544-2

Comments
No additional comments.

Receipt
The sample was received on 8/31/2021 1:00 PM. Unless otherwise noted below, the sample arrived in good condition, and where
required, properly preserved and on ice. The temperature of the cooler at receipt was 22.4° C.

RAD

Methods 903.0, 9315: Radium 226 prep batch 160-527617

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time
applied as the Activity Reference Date.

Jolet #29 Ash (500-204544-1), (LCS 160-527617/2-A), (MB 160-527617/1-A), (500-204327-A-20-D) and (500-204327-A-20-E DU)
Method 904.0: Radium-228 prep batch 160-528400:

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative. Radiochemistry sample results are reported with the count date/time
applied as the Activity Reference Date. Jolet #29 Ash (500-204544-1), (LCS 160-528400/2-A), (MB 160-528400/1-A), (500-204543-A-1-C)
and (500-204543-A-1-D DU)

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

Metals

Methods 6010B, NONE: The following sample was diluted to bring the concentration of target analytes within the calibration range: Jolet

#29 Ash (500-204544-1). Elevated reporting limits (RLs) are provided.

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

Eurofins TestAmerica, Chicago
Page 3 of 15 10/26/2021



Method Summary

Client: KPRG and Associates, Inc. Job ID: 500-204544-2
Project/Site: Joliet #29 Ash

Method Method Description Protocol Laboratory

903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL

Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

DPS-0 Preparation, Digestion/ Precipitate None TAL SL

DPS-21 Preparation, Digestion/Precipitate Separation (21-Day In-Growth) None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Chicago
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Sample Summary

Job ID: 500-204544-2

Lab Sample ID Client Sample ID

Matrix

Collected Received

500-204544-1 Jolet #29 Ash

Solid

Page 5 of 15

08/31/21 10:00 08/31/21 13:00
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Client Sample Results

Job ID: 500-204544-2

Client Sample ID: Jolet #29 Ash
Date Collected: 08/31/21 10:00
Date Received: 08/31/21 13:00

Lab Sample ID: 500-204544-1
Matrix: Solid

7Method: 903.0 - Radium-226 (GFPC)

Page 6 of 15

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 1.54 0.311 0.341 1.00 0.252 pCilg 09/19/21 19:06 10/15/21 17:11 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 104 40-110 09/19/21 19:06 10/15/21 17:11 1
Method: 904.0 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 1.63 0.377 0.406 1.00 0.443 pCilg 09/22/21 16:04 10/06/21 12:36 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.3 40-110 09/22/21 16:04 10/06/21 12:36 1
Y Carrier 78.1 40-110 09/22/21 16:04 10/06/21 12:36 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 3.17 0.489 0.530 5.00 0.443 pCilg 10/25/21 17:38 1

| 226 + 228

Eurofins TestAmerica, Chicago

10/26/2021



Definitions/Glossary

Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

Job ID: 500-204544-2

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

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

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Chicago

Page 7 of 15
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Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

QC Association Summary

Job ID: 500-204544-2

Rad

Prep Batch: 527617

Page 8 of 15

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid DPS-21
MB 160-527617/1-A Method Blank Total/NA Solid DPS-21
LCS 160-527617/2-A Lab Control Sample Total/NA Solid DPS-21
Prep Batch: 528400
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
500-204544-1 Jolet #29 Ash Total/NA Solid DPS-0
MB 160-528400/1-A Method Blank Total/NA Solid DPS-0
LCS 160-528400/2-A Lab Control Sample Total/NA Solid DPS-0

Eurofins TestAmerica, Chicago

10/26/2021



Client: KPRG and Associates, Inc.
Project/Site: Joliet #29 Ash

QC Sample Results

Job ID: 500-204544-2

Method: 903.0 - Radium-226 (GFPC)

7Lab Sample ID: MB 160-527617/1-A
Matrix: Solid
Analysis Batch: 531966

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 527617

Y Carrier

Page 9 of 15

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.1252 U 0.144 0.144 1.00 0.234 pCi/g 09/19/21 19:06 10/15/21 17:14 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 80.9 40-110 09/19/21 19:06 10/15/21 17:14 1
Lab Sample ID: LCS 160-527617/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 531966 Prep Batch: 527617
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 12.04 1.37 1.00 0.272 pCi/g 106 75.125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 82.8 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-528400/1-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 530453 Prep Batch: 528400
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.1697 U 0.277 0.278 1.00 0.467 pCil/g 09/22/21 16:04 10/06/21 12:35 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.5 40-110 09/22/21 16:04 10/06/21 12:35 1
Y Carrier 80.0 40-110 09/22/21 16:04 10/06/21 12:35 1
Lab Sample ID: LCS 160-528400/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 530453 Prep Batch: 528400
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 9.27 10.17 1.24 1.00 0.492 pCilg 10 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.9 40-110
77.4 40-110

Eurofins TestAmerica, Chicago
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Eurofins TestAmerica, Chicago
2417 Bond Street

Chain of Custody Record

o wurefins

Page 10 of 15
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Login Sample Receipt Checklist

Client: KPRG and Associates, Inc.

Login Number: 204544
List Number: 1
Creator: Hernandez, Stephanie

Job Number: 500-204544-2

List Source: Eurofins TestAmerica, Chicago

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True Received same day of collection; chilling process
has begun.

Cooler Temperature is recorded. True 22.4

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. True

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

Eurofins TestAmerica, Chicago

Page 12 of 15
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Login Sample Receipt Checklist

Client: KPRG and Associates, Inc. Job Number: 500-204544-2
Login Number: 204544 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 09/01/21 05:40 PM
Creator: Korrinhizer, Micha L

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Chicago
Page 13 of 15 10/26/2021



Accreditation/Certification Summary
Client: KPRG and Associates, Inc. Job ID: 500-204544-2
Project/Site: Joliet #29 Ash

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number  Expiration Date
Alaska (UST) State 20-001 05-06-22
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB Dept. of Energy L2305.01 04-06-22
ANAB ISO/IEC 17025 L2305 04-06-22
Arizona State AZ0813 12-08-21
California Los Angeles County Sanitation 10259 06-30-22
Districts
California State 2886 06-30-21 *
Connecticut State PH-0241 03-31-23
Florida NELAP E87689 06-30-22
HI - RadChem Recognition State n/a 06-30-22
lllinois NELAP 004553 11-30-21
lowa State 373 12-01-22
Kansas NELAP E-10236 10-31-21
Kentucky (DW) State KY90125 01-01-22
Kentucky (WW) State KY90125 (Permit 12-31-21
KY0004049)

Louisiana NELAP 04080 06-30-22
Louisiana (DW) State LAO11 12-31-21
Maryland State 310 09-30-22
MI - RadChem Recognition State 9005 06-30-22
Missouri State 780 06-30-22
Nevada State MO000542020-1 07-31-22
New Jersey NELAP MO002 06-30-22
New York NELAP 11616 04-01-22
North Dakota State R-207 06-30-22
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-22
Oregon NELAP 4157 09-01-22
Pennsylvania NELAP 68-00540 03-01-22
South Carolina State 85002001 06-30-22
Texas NELAP T104704193 07-31-22
US Fish & Wildlife US Federal Programs 058448 07-31-22
USDA US Federal Programs P330-17-00028 03-11-23
Utah NELAP MO000542021-14 08-01-22
Virginia NELAP 10310 06-14-22
Washington State C592 08-30-22
West Virginia DEP State 381 10-31-22

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Eurofins TestAmerica, Chicago
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Tracer/Carrier Summary

Client: KPRG and Associates, Inc. Job ID: 500-204544-2
Project/Site: Joliet #29 Ash

Method: 903.0 - Radium-226 (GFPC)

Matrix: Solid Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
500-204544-1 Jolet #29 Ash 104
LCS 160-527617/2-A Lab Control Sample 82.8
MB 160-527617/1-A Method Blank 80.9
Tracer/Carrier Legend
Ba = Ba Carrier
Method: 904.0 - Radium-228 (GFPC)
Matrix: Solid Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110) (40-110)
500-204544-1 Jolet #29 Ash 91.3 781
LCS 160-528400/2-A Lab Control Sample 78.9 774
MB 160-528400/1-A Method Blank 87.5 80.0

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

Eurofins TestAmerica, Chicago
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DAVID E. NIELSON EXPERT OPINION




Sargent & Lundy

Expert Opinion of David E. Nielson In Support of Midwest Generation, LLC’s
Petitions for an Adjusted Standard to Reuse the Polyethylene Liners in the
Coal Combustion Residual Surface Impoundments

My name is David E. Nielson I am a Sr. Consultant and Sr. Manager with Sargent & Lundy
(S&L). S&L is an Illinois-based engineering firm with over 125 years of history focused on
the design of electric power generation and transmission systems. [ have over 30 years of
professional experience as a geotechnical and civil engineer. I have been a licensed
professional engineer (civil) in the state of Illinois in good standing since 1993. My
professional career has included services associated with coal combustion residuals (CCR),
industrial waste surface impoundments, industrial waste landfills, and municipal solid waste
(MSW) landfills in numerous states and regulatory environments since 1990. My curriculum

vitae is attached (Attachment G).

I have been retained by Midwest Generation, LLC (“MWG”) to provide expert testimony
on MWG’s Petitions for Adjusted Standards from Section 845.740(a) of the Illinois Coal
Combustion Residual rule, Part 845 of the Illinois Pollution Control Board’s (“Board”)
rules. Specifically, I am providing testimony supporting the closure of a CCR surface
impoundment, by removal of the CCR with decontamination of the geomembrane liner, so it

may be reused as a low-volume wastewater pond liner.

In 2020, I was retained by MWG to review and comment on the Illinois Environmental
Protection Agency’s (“Illinois EPA”) proposed Standards for the Disposal of Coal
Combustion Residuals in Surface Impoundments as the new Part 845 of the Illinois
Pollution Control Board’s Rules. In the Matter of: Standards for the Disposal of Coal
Combustion Residuals in Surface Impoundments: Proposed New 35 Ill. Adm. Code 845,
PCB 20-19 (“Illinois CCR rule”). In that proceeding, I provided written testimony and oral

55 East Monroe St. | Chicago, IL 60603-5780 | 312-269-2000 | www.sargentlundy.com



Expert Opinion of David E. Nielson, P.E.
Adjusted Standard Petition Page 2 of 8

testimony, including my opinion that a competent geomembrane liner may be reused as part
of retrofitting a CCR surface impoundment. /d. My opinion here is similar to and consistent
with my opinion that I provided In the Matter of: Standards for the Disposal of Coal
Combustion Residuals in Surface Impoundments: Proposed New 35 Ill. Adm. Code 845,
PCB 20-19.

L. Background

e The Illinois CCR Rule - Section 845.120 states:
“"Retrofit" means to remove all CCR and contaminated soils and sediments from the
CCR surface impoundment, and to ensure the surface impoundment complies with the

requirements in Section 845.410.”

The Illinois CCR Rule - Section 845.410 details and references the requirements of a

composite liner for new and laterally expanded CCR surface impoundments.

e Section 845.770(a)(4) of the Illinois CCR Rule states
“An owner or operator may request the Agency to approve the use of an existing
competent geomembrane liner as a supplemental liner by submitting visual inspection,
and analytical testing results to demonstrate that the existing liner is not contaminated

with CCR constituents.”

Thus, the Illinois EPA and Board have established that existing liners can be considered
supplemental liners provided that adequate visual and analytical test results demonstrate

it is not contaminated with CCR constituents.

e Section 257.102 of the Federal Rule presents the requirements for closure of CCR
impoundments by removal. 257.102(c) states “An owner or operator may elect to close a
CCR unit by removing and decontaminating all areas affected by releases from the CCR
unit. CCR removal and decontamination of the CCR unit are complete when constituent
concentrations throughout the CCR unit and any areas affected by releases from the CCR

unit have been removed and groundwater monitoring concentrations do not exceed the
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groundwater protection standard established pursuant to §257.95(h) for constituents listed

in appendix IV to this part.”
This Federal rule does not require the removal of any decontaminated liner systems.

e Section 845.740 of the Illinois Rule requires removal of liner systems for closure by
removal as stated:
“...containment system components such as the impoundment liner and contaminated

subsoils, and CCR impoundment structures and ancillary equipment have been removed.”

II. Geomembrane Liners in CCR Surface Impoundments Can be
Decontaminated and Reused for Low-Volume Waste Ponds

In my opinion the reuse of geomembrane liners from CCR Surface impoundments that are
properly decontaminated and undamaged can enhance the protection of health and the
environment when they are repurposed for non-CCR impoundments, including low-volume
waste ponds. My opinion is made to a reasonable degree of scientific certainty. This opinion

is based on the following:

1. A low-volume waste pond is a pond that collects “low volume waste sources.” “Low
volume waste sources are defined in the Steam Electric Power Generating Effluent
Guidelines and Standards as “wastewater from all sources except those for which
specific limitations or standards are otherwise established in this part. Low volume
waste sources include, but are not limited to, the following: Wastewaters from ion
exchange water treatment systems, water treatment evaporator blowdown, laboratory
and sampling streams, boiler blowdown, floor drains, cooling tower basin cleaning
wastes, recirculating house service water systems, and wet scrubber air pollution
control systems whose primary purpose is particulate removal. Sanitary wastes, air
conditioning wastes, and wastewater from carbon capture or sequestration systems

are not included in this definition.” 40 C.F.R. § 423.11(b).
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2. A low volume waste pond has an unmeasurable amount of non-CCR material
because it holds the water required for the station operations and also stormwater. A
power generating station uses the low volume waste ponds for temporary storage of
large volumes of non-CCR waste streams until the water can be treated and
discharged pursuant to the station’s NPDES permit. For example, stormwater at a
station would be directed to a low volume waste pond to avoid flooding a station and

to also avoid discharge of stormwater from the station before treatment.

3. Geomembrane liners are flexible membranes that are manufactured of resins such as
polyethylene (HDPE, LLDPE, LDPE) and polyvinyl chloride (PVC), which are
energy intensive to manufacture and very low permeability. ASTM International
defines geomembrane as “an essentially impermeable geosynthetic composed of one

or more synthetic sheets.” (Attachment A, p. 3).

4. Geomembrane liners, including HDPE, are used worldwide, including hazardous
waste landfills, municipal solid waste landfills, hazardous waste impoundments, non-
hazardous waste impoundments, tailings ponds, dams, and stormwater management

ponds.

5. My research has not found any evidence that geomembrane liners, such as HDPE
become contaminated with waste products that are present in CCR. In fact, [ am not
aware of a study that shows that polymer liners become saturated with CCR
constituents. Thus, there is no basis to conclude that a geomembrane liner would be

saturated with CCR constituents such that it cannot be decontaminated for reuse.

6. To clean a CCR surface impoundment, first the CCR is carefully removed from the
surface impoundment. Following removal, the sides and base of the CCR surface
impoundment are methodically cleaned with a high pressure power-washer to
remove the residual CCR from the geomembrane. Visual inspections for any damage

would also occur, and any potential damage found would be repaired.

7. Performing analytical testing on wipe samples to verify suitable decontamination of

the exposed surface of undamaged HDPE liner systems is considered a reasonable
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path forward to allow existing liners to be repurposed for non-CCR impoundments.
The wipe samples would be obtained for the metal and other constituents regulated by the

[llinois CCR Rule (845.600(a)(1)).
I suggest the sampling and testing consist of:

e In accordance with ASTM D6966-18 (Attachment B) perform a systematic and

repeatable wipe sampling,

e Analytical chemistry testing to quantify the concentrations of the regulated

metals and other chemical constituents.

It is my opinion that performing 1 set of wipe samples and tests per acre is an appropriate
testing frequency. This opinion is based on the USEPA guidance that one permeability
test should be performed per acre per lift of compacted clay liner

(Attachment C, Section 2.8.4.3).

8. Geomembrane liners have been successfully cleaned for reuse for an alternative
purpose. In 2018, a geomembrane lined landfill leachate pond was cleaned so the
pond could store clean water. The geomembrane liner had been in use for
approximately 25 years. Because the geomembrane liner would be exposed, the
owner conducted an analysis of the condition of geomembrane after over two
decades of use. The analysis showed that the geomembrane was in good condition
with little signs of degradation, and the owner continued using the impoundment for

clean water. Attachment D.

9. When considering a 60 mil HDPE liner that is 10 acres in extent, it contains over
120,000 pounds or about 60,000 kg of HDPE resin. The energy demand for
manufacturing of the resin requires over 76 MJ/kg or 72,000 BTU/kg.

(Attachment E, p. 11). Therefore, it is estimated that to manufacture the resin for 10
acres of 60 mil HDPE liner requires over 4,300,000,000 BTU of energy. This
includes the energy value of the oil and natural gas products used to make the resin.

This does not include the energy required to extrude the resin into sheets,
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10.

11.

12.

13.

transportation, deployment, or seaming. Thus, I conclude that the energy intensive

requirements to replace decontaminated, undamaged HDPE liner are not warranted.

Pond 1 at MWG’s Joliet 29 station has a HDPE liner that was repurposed for the
existing non-CCR impoundment. Ongoing groundwater testing validates that CCR

constituents have not adversely impacted the groundwater. Attachment F.

When HDPE liner is removed from an impoundment it is not typically rolled to
reduce the volume of waste to be transported to a landfill. Instead it is often removed
with an excavator and loaded into dump trucks. Because removal of the liner is a
demolition project, there would be no need for the excavators to carefully remove the
liner. Instead, when the liner is removed, the CCR material that remained in the
CCR surface impoundment would likely mix with the underlying soil. To confirm
that all sub-soils were removed of CCR, at least 6 inches of subsoil would have to be

removed and disposed of as well as the liner.

It is recognized that the zero air void volume of a typical liner for a 10 acre pond
only occupies about 80 cubic yards of volume. However, when the material is placed
in a dump truck with an excavator along with the nominal 6 inches of subsoil, it
would likely require approximately 500 dump truck loads of the waste liner and
subsoil to be hauled to a landfill. Additionally, about 5 over the road tractor trailer
loads would be required to transport the new liner material from the factory to the
site. In my opinion it is not prudent to require about 500 truck trips per 10 acres of
lined impoundment to remove and replace an undamaged decontaminated existing

liner.

Additionally, removing the liner and the subsoil, and installing a virtually identical
liner to hold low-volume wastewater will take a significant amount of time compared
to removing the CCR and decontaminating the liner. In the Demonstrations for a
Site-Specific Alternative Deadline to Initiate Closure of the basins at the MWG
Stations that MWG submitted to the U.S. EPA pursuant to the federal CCR rule,
MWG committed to providing alternative disposal of the CCR as soon as technically
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feasible. See Demonstration for a Site-Specific Alternative Deadline to Initiate Closure,
Powerton Station, p. 3-5; Demonstration for a Site-Specific Alternative Deadline to
Initiate Closure, Waukegan Station, p. 3-5. Because it is technically feasible to
decontaminate a geomembrane liner, by removing the CCR and decontaminating the
liner, MWG would be fulfilling its commitment to provide the alternative capacity

for CCR and non-CCR wastestreams as soon as technically feasible.

III. Conclusion

I recommend that MWG be granted an adjusted standard from the Illinois CCR Rule
requirement to remove the geomembrane liner of a CCR surface impoundment for closure
by removal of CCR. A competent geomembrane liner does not become saturated with CCR
constituents, and can be cleaned and decontaminated for another purpose. Additionally,
wipe samples will be taken to confirm that the decontamination cleaning was successful. As
previously noted the adjusted standard as requested is in accordance with the USEPA CCR
Rule.

_ Digitally signed by David

g ’/E. Nielson
) £ Date: 2021.05.09 18:40:37
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David E. Nielson, P.E.
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INTERNATIONAL

Standard Terminology for
Geosynthetics'

This standard is issued under the fixed designation D4439; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Referenced Documents

1.1 ASTM Standards:*

C125 Terminology Relating to Concrete and Concrete Ag-
gregates

D1987 Test Method for Biological Clogging of Geotextile or
Soil/Geotextile Filters

D4354 Practice for Sampling of Geosynthetics and Rolled
Erosion Control Products (RECPs) for Testing

D4491/D4491M Test Methods for Water Permeability of
Geotextiles by Permittivity

D4533/D4533M Test Method for Trapezoid Tearing
Strength of Geotextiles

D4594/D4594M Test Method for Effects of Temperature on
Stability of Geotextiles

D4595 Test Method for Tensile Properties of Geotextiles by
the Wide-Width Strip Method

D4632/D4632M Test Method for Grab Breaking Load and
Elongation of Geotextiles

DA4716/D4716M Test Method for Determining the (In-plane)
Flow Rate per Unit Width and Hydraulic Transmissivity
of a Geosynthetic Using a Constant Head

DA4751 Test Methods for Determining Apparent Opening
Size of a Geotextile

DA4759 Practice for Determining the Specification Confor-
mance of Geosynthetics

D4833/D4833M Test Method for Index Puncture Resistance
of Geomembranes and Related Products

D4873/D4873M Guide for Identification, Storage, and Han-
dling of Geosynthetic Rolls and Samples

D4884/DA884AM Test Method for Strength of Sewn or
Bonded Seams of Geotextiles

D4885 Test Method for Determining Performance Strength
of Geomembranes by the Wide Strip Tensile Method

D5101 Test Method for Measuring the Filtration Compat-
ibility of Soil-Geotextile Systems

! This terminology is under the jurisdiction of D35 on Geosynthetics and is the
direct responsibility of D35.93 on Editorial and Terminology.

Current edition approved Jan. 1, 2020. Published January 2020. Originally
approved in 1984. Last previous edition approved in 2018 as D4439 —18. DOL:
10.1520/D4439-20.

2For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

D5141 Test Method for Determining Filtering Efficiency and
Flow Rate of the Filtration Component of a Sediment
Retention Device

D5262 Test Method for Evaluating the Unconfined Tension
Creep and Creep Rupture Behavior of Geosynthetics

D5322 Practice for Laboratory Immersion Procedures for
Evaluating the Chemical Resistance of Geosynthetics to
Liquids

D5323 Practice for Determination of 2 % Secant Modulus
for Polyethylene Geomembranes

D5397 Test Method for Evaluation of Stress Crack Resis-
tance of Polyolefin Geomembranes Using Notched Con-
stant Tensile L.oad Test

D5494 Test Method for the Determination of Pyramid Punc-
ture Resistance of Unprotected and Protected Geomem-
branes

D5496 Practice for In Field Immersion Testing of Geosyn-
thetics

D5514/D5514M Test Method for Large-Scale Hydrostatic
Puncture Testing of Geosynthetics

D5567 Test Method for Hydraulic Conductivity Ratio
(HCR) Testing of Soil/Geotextile Systems

D5594 Test Method for Determination of the Vinyl Acetate
Content of Ethylene-Vinyl Acetate (EVA) Copolymers by
Fourier Transform Infrared Spectroscopy (FT-IR)

D5617 Test Method for Multi-Axial Tension Test for Geo-
synthetics

D5641/D5641M Practice for Geomembrane Seam Evalua-
tion by Vacuum Chamber

D5747/D5747M Practice for Tests to Evaluate the Chemical
Resistance of Geomembranes to Liquids

D5818 Practice for Exposure and Retrieval of Samples to
Evaluate Installation Damage of Geosynthetics

D5820 Practice for Pressurized Air Channel Evaluation of
Dual-Seamed Geomembranes

D5994/D5994M Test Method for Measuring Core Thickness
of Textured Geomembranes

1.2 Federal Standard:®
Federal Standard 751a Stitches, Seams, and Stitchings

3 Available from DLA Document Services, Building 4/D, 700 Robbins Ave.,

Philadelphia, PA 19111-5094, http://quicksearch.dla.mil.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. UnltedStates
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2. Terminology

absorption, n—the process by which a liquid is drawn into and
tends to fill permeable pores in a porous solid body, also, the
increase in mass of a porous solid body resulting from
penetration of a liquid into its permeable pores. C125

aerobic, »—a condition in which a measurable volume of air is
present in the incubation chamber or system. D1987

anaerobic, »—a condition in which no measurable volume of
air is present in the incubation chamber or system. I}987

apparent opening size (AOS), Oy, n—for a geotextile, a
property which indicates the approximate largest particle
that would effectively pass through the geotextile. D4751

atmosphere for testing geosynthetics, n—air maintained at a
relative humidity between 50 to 70 % and a temperature of
21 = 2°C (70 = 4 °F). D4439, D4751, D5494

back flushing, n—a process by which liquid is forced in the
reverse direction to the flow direction. D1987

basis weight—deprecated term (do not use in the sense of
mass per unit area). D4439

bend, vi—in mechanics, to force an object from its natural or
manufactured shape into a curve or into increased curvature.
D4439

biocide, n—a chemical used to kill bacteria and other
MiCTOOTganisms. D1987

bituminous geosynthetic barrier (GBR-B), n—factory-
produced structure of geosynthetic materials in the form of a
sheet in which the barrier function is fulfilled by bitumen.

blinding, n—for geciexiiles, the condition where soil particles
block the surface openings of the fabric, thereby reducing
the hydraulic conductivity of the system. D4439

breaking force, (F), J, n—the force at failure. D4885

breaking load, n—the maximum force applied to a specimen
in a tensile test carried to rupture. D4632/D4632M

breaking toughness, T, (FL™'), Jm™2, n—for geotextiles, the
actual work-to-break per unit surface area of material.
D4595, D4885

chemical resistance, n—the ability to resist chemical attack.
Ds322

clogging, n—for geotextiles, the condition where soil particles
move into and are retained in the openings of the fabric,
thereby reducing the hydraulic conductivity. D4439

clogging potential, n—in geotexfiles, the tendency for a given
geotextile to decrease permeability due to soil particles that
have either lodged in the geotextile openings or have built up
a resirictive layer on the surface of the geotextile. DS101

compressed thickness (, (L), mm), »—thickness under a
specified stress applied normal to the material. D4439

Copyright ASTM International
Provided by IHS Marktunder license with ASTM
No reproduction or networking pemitted without license from IHS

constant-rate-of-load tensile testing machine (CRL), n—a
testing machine in which the rate of increase of the load
being applied to the specimen is uniform with time after the
first 3 s. D4439

corresponding force, n—synonym for force at specified
elongation. D4885

coupon, n—a portion of a material or laboratory sample from
which multiple specimens can be taken for testing.
D5747/D5747TM

creep, n—the time-dependent increase in accumulative strain
in a material resulting from an applied constant force. D5262

critical height (ch), n—the maximum exposed height of a cone
or pyramid that will not cause a puncture failure of a
geosynthetic at a specified hydrostatic pressure for a given
period of time. D5514/D5514M

cross-machine direction, n—the direction in the plane of the
fabric perpendicular to the direction of manufacture.
D4632/D4632M

density (p, ML), kg/m?), n—mass per unit volume. D4439

design load—the load at which the geosynthetic is required to
operate in order to perform its intended function. D5262

elastic limit, n—in mechanics, the stress intensity at which
stress and deformation of a material subjected to an increas-
ing force cease to be proportional; the limit of stress within
which a material will return to its original size and shape
when the force is removed, and hence, not a permanent set.
D4885

clongation at break, n—the elongation corresponding to the
breaking load, that is, the maximum load. D4632/D4632M

failure, n—an arbitrary point beyond which a material ceases
to be functionally capable of its intended use. D4885, D5262

failure, n—in lesfing geosynthefics, water or air pressure in the
test vessel at failure of the geosynthetic. DSS14/D5514M

field testing, n—testing performed in the field under actual
conditions of temperature and exposure to the fluids for
which the immersion testing is being performed.  D5496

fill—deprecated term, see filling.

filling, »—yarn running from selvage to selvage at right angles
to the warp in a woven fabric. D4439

flexible polypropylene, n—a material having a 2 % secant
modulus of less than 300 MPa (40 000 psi) as determined by
Practice D5323, produced by polymerization of propylene
with or without other alpha olefin monomers.

force at specific elongation, FASE, n—the force associated

with a specific elongation on the force-elongation curve.
D4439

force-elongation curve, n—in « lensile fesi, a graphical
representation of the relationship between the magnitude of
an externally applied force and the change in length of the
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specimen in the direction of the applied force. (Synonyvm for
stress-strain curve.) D4885

geocomposite, n—a product composed of two or more
materials, at least one of which is a geosynthetic.

geofoam, n—block or planar rigid cellular foamed polymeric
material used in geotechnical engineering applications.

geogrid, n—a geosynthetic formed by a regular network of
integrally connected elements with apertures greater than
6.35 mm (¥4 in.) to allow interlocking with surrounding soil,
rock, earth, and other surrounding materials to function
primarily as reinforcement. D5262

geomembrane, n—an essentially impermeable geosynthetic
composed of one or more synthetic sheets. D4439,
D4873/D4873M, D4885, D5994/D5994M, D5820

geonet, n—a geosynthetic consisting of integrally connected
parallel sets of ribs overlying similar sets at various angles
for planar drainage of liquids or gases. D4439

geostrip—polymeric material in the form of a strip of width
not more than 200 mm (7.87 in.), used in contact with soil or
other materials in geotechnical and civil engineering
applications, or both.

geosynthetic, n—a planar product manufactured from poly-
meric material used with soil, rock, earth, or other gectech-
nical engineering related material as an integral part of a
man-made project, structure, or system. D4354, D4759,
D4873/D4873M, D5617, D5818

geosynthetic barrier—low-permeability geosynthetic
material, used in geotechnical and civil engineering applica-
tions with the purpose of reducing or preventing the flow of
fluid through the construction.

geosynthetic barrier clay (GBR-C), n—{factory-produced
structure of geosynthetic materials in the form of a sheet, in
which the barrier function is fulfilled by clay.

geosynthetic barrier polymeric (GBR-P), n—factory-
produced structure of geosynthetic materials in the form of a
sheet, in which the barrier function is fulfilled by polymers.

geosynthetic cementitions composite mat (GCCM), n—a
factory-assembled geosynthetic composite consisting of a
cementitious material contained within layer or layers of
geosynthetic materials that becomes hardened when hy-
drated.

geosynthetic clay liner, »—a manufactured hydraulic barrier
consisting of clay bonded to a layer or layers of geosynthetic
materials.

geotechnical engineering, n—the engineering application of
geotechnics. D4439, D4595

geotechnics, n—the application of scientific methods and
engineering principles to the acquisition, interpretation, and
use of knowledge of materials of the earth’s crust to the
solution of engineering problems. D4439, D4491/D4491M,

‘ D4595, D4716/D4716M, D4751

geotextile, n—a permeable geosynthetic comprised solely of
textiles.

Drscussion—GQGeotextiles perform several functions in geotechnical

engineering applications, including: separation, filtration, drainage,

reinforcement, and protection. D1987, D4439, D5594

grab test, n—in fabric testing, a tension test in which only a
part of the width of the specimen is gripped in the clamps.
D4632/D4632M

gradient ratio, n—in geotextiles, the ratio of the hydraulic
gradient through a soil-geotextile system to the hydraulic
gradient through the soil alone. D5101

gravity flow, n—flow in a direction parallel to the plane of a
geotextile or related product driven predominately by a
difference in elevation between the inlet and outflow points
of a specimen. D4716/D4716M

head, n—pressure at a point in a liquid, expressed in terms of
the vertical distance of the point below the surface of the
liguid. D4716/D4716M

hydraulic conductivity (k), n—the rate of discharge of water
under laminar flow conditions through a unit cross-sectional
area of a porous medium under a unit hydraulic gradient and
standard temperature conditions (20 °C). D5567

hydraulic conductivity ratio (HCR), n—the ratio of the
hydraulic conductivty of the soil/geotextile system, k,,, at
any time during the test, to the initial hydraulic conductivity,

k_. . measured at the beginning of the test (NEW).

sgo°

hydraulic gradient, i, 5§ (D)—the loss of hydraulic head per
unit distance of flow, dH/dL. D5101

hydraulic transmissivity, 6 (L> T™"), n—for a geotextile or
related product, the volumetric flow rate of water per unit
width of specimen per unit gradient in a direction parallel to
the plane of the specimen. D4716/D4716M

hydrostatic pressure, n—a state of stress in which all the
principal stresses are equal (and there is no shear stress), as
in a liquid at rest; induced artificially by means of a gaged
pressure system; the product of the unit weight of the liquid
and the difference in elevation between the given point and
the free water elevation. D5514/D5514M

index test, n—a test procedure which may contain a known
bias but which may be used to establish an order for a set of

specimens with respect to the property of interest.
D4833/D4833M, D4885

inflection point, n—the first point of the force-elongation
curve at which the second derivative equals zero.  D4885

initial tensile modulus, J, ( FL™'), Nm ™!, n—for geosynihetics,
the ratio of the change in force per unit width to the change
in elongation of the initial portion of a force-elongation
curve. D4885

in-plane flow, n—fluid flow confined to a direction parallel to
the plane of a geotextile or related product. D4716/D4716M
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integral, adj—in geosynthetics, forming a necessary part of the
whole; constituent. D4439

laboratory sample, n—a portion of material taken to represent
the lot sample, or the original material, and used in the
laboratory as a source of test specimens. D4354

laminar flow, n—flow in which the head loss is proportional to
the first power of the velocity. D4716/D4716M

linear density, »—mass per unit length; the quotient obtained
by dividing the mass of a fiber or yam by its length.

lot, n—a unit of production, or a group of other units or
packages, taken for sampling or statistical examination,
having one or more common properties and being readily
separable from other similar units. D4354

lot sample, n—one or more shipping units taken at random to
represent an acceptance sampling lot and used as a source of
laboratory samples. D4354

machine direction, n—the direction in the plane of the fabric
parallel to the direction of manufacture. D4632/D4632M

minimum average roll value (MARYV), n—for geosynthetics,
a manufacturing quality control tool used to allow manufac-
turers to establish published values such that the uset/
purchaser will have a 97.7 % confidence that the property in
question will meet published values. For normally distrib-
uted data, “MARV” is calculated as the typical value minus
two (2) standard deviations from documented quality control
test results for a defined population from one specific test
method associated with one specific property.
Discussion—MARY is applicable to a geosynthetic’s intrinsic physi-
cal properties such as weight, thickness, and strength. MARY may not
be appropriate for some hydraulic, performance, or durability proper-
ties.

minimum test value, n—for geosyntherics, the lowest sample
value from documented manufacturing quality control test
results for a defined population from one test method
associated with one specific property.

modulus of elasticity, MPa (FL?), n—the ratio of stress
(nominal) to corresponding strain below the proportional
limit of a material, expressed in force per unit area, such as
megapascals (pounds-force per square inch). D5323

multi-axial tension, n—stress in more than one direction.
D5617

multi-linear drainage geocomposite, n—a manufactured
product composed of a series of parallel single drainage
conduits regularly spaced across its width sandwiched be-
tween two or more geosynthetics.

nominal, n—representative value of a measurable property
determined under a set of conditions, by which a product
may be described.

nominal value, n—representative value of a measurable prop-
erty by which a product may be described D4439

normal direction, n—jfor geolexiiles, the direction perpendicu-
lar to the plane of a geotextile. D4439
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normal stress, (FL™), n—the component of applied stress that
is perpendicular to the surface on which the force acts.
D4439

offset modulus, J, (FL™}, Nm™!, n—for geosynihetics, the
ratio of the change in force per unit width to the change in
elongation below an arbitrary offset point at which there is a
proportional relationship between force and elongation, and
above the inflection point on the force-elongation curve.
D4885

performance property, n—a result obtained by conducting a
performance test. D5141

performance test, n—a test which simulates in the laboratory
as closely as practicable selected conditions experienced in
the field and which can be used in design. (Synonym for
design test.) D4885

performance test, n—in geosynthetics, a laboratory procedure
which simulates selected field conditions which can be used
in design. D5141

permeability, n—the rate of flow of a liquid under a differen-
tial pressure through a material. DM987, D4491/D4491M

permeability, n—of geotextiles, hydraulic conductivity.
D4491/D4491M

permeation, n—the transmissioin of a fluid through a porous
medium (NEW).

permittivity, (¥), (77), n—of geotexiiles, the volumetric flow
rate of water per unit cross-sectional area per unit head under
laminar flow conditions, in the normal direction through a
geotextile. D1987, D4491/D4491M

pore volume of flow (V, ), n—the cumulative volume of flow
through a test specimen divided by the volume of voids
within the specimen. D5567

pre-labricated vertical drain (PVD), n—a geocomposite
consisting of geotextile cover and drainage core installed
vertically into soil to provide drainage for accelerating
consolidation of soils.
Discussion—Also known as band or wick drain.

pressure flow, n—flow in a direction parallel to the plane of a
geotextile or related product driven predominately by a
differential fluid pressure. D4716/D4716M

primary sampling unit, »—the sampling unit containing all
the sources of variability which should be considered in
acceptance testing; the sampling unit taken in first stage of
selection in any procedure for sampling a lot or shipment.
D4354

production unit—as referred to in Ihis praclice, is a quantity,
of geotextile agreed upon by the purchaser and seller for the:
purpose of sampling. D4354;

proportional limit, n—the greatest stress which a material 1s
capable of sustaining without any deviation from proportion:
ality of stress to strain (Hooke’s law). D4595:
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puncture resistance, (F), n—the inherent resisting mechanism
of the test specimen to the failure by a penetrating or
puncturing object. D4833/D4833M

quality assurance, n—all those planned or systematic actions
necessary to provide adequate confidence that a material,
product, system, or service will satisfy given needs. 14354

quality control, n—the operational techniques and the activi-
ties which sustain a quality of material, product, system, or
service that will satisfy given needs; also the use of such
techniques and activities. D4354

rate of creep, n—the slope of the creep-time curve at a given
time. D5262

residual shear strength, n—value of shear stress at sufficiently
large displacement where the stress remains constant with
continued shearing

rib, n—for geogrids, the continuous elements of a geogrid
which are interconnected to a node or junction.

sample, n—({) a portion of material which is taken for testing
or for record purposes. (2) a group of specimens used, or of
observations made, which provide information that can be
used for making statistical inferences about the population(s)
from which the specimens are drawn. (See also laboratory
sample, lot sample, and specimen.) D4354, D5818

sample, laboraiory—See laboratory sample.

sample, lo—See lot sample.

sampling unit, z—an identifiable, discrete unit or subunit of
material that could be taken as part of a sample. (See also
primary sampling unit, laboratory sample, and
specimen.) D4354

sampling unif, primary—>See primary sampling unit.
seam, n—a permanent joining of two or more materials. D5820

seam, n—the connection of two or more pieces of material by
mechanical, chemical, or fusion methods to provide the
integrity of a single piece of the material. DS641/D5641M

seam allowance, n—the width of fabric used in making a seam
assembly, bounded by the edge of the fabric and the furthest
stitch line. D4884/D4884M

seam assembly, n—the unit obtained by joining fabrics with a
seam, including details such as fabric direction(s), seam
allowance, sewing threads used, and number of stitches per
unit length; and sometimes additional details of fabrication
such as sewing-machine type and speed, needle type and
size, etc. D4884/D4884M

seam design engineering, n—the procedures used to select a
specific thread, a specific stitch type, and a specific seam
type to achieve the required seam strength. D4884/14884M

seam efficiency, sewn, n—in sewn jabrics, the ratio expressed
as a percentage of seam strength to fabric strength.

seam interaction, i—the result of combining a specific textile,
a specific stitch type, and a specific seam type.

D4884/D4884M
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seam type, n—in sewn fabrics, an alphanumeric designation
relating to the essential characteristics of fabric positioning
and rows of stitching in a specific sewn fabric seam (see
Federal Standard 751). D4884/D4884M

secant modulus, n—the ratio of stress (nominal) to corre-
sponding strain at any specified point on the stress-strain
curve. D5323

secant modulus, J_,, (FL™'), Nm™, n—for geosynthetics, the
ratio of change in force per unit width to the change in
elongation between two points on a force-elongation curve.

D4885
selvage, n—the woven edge portion of a fabric parallel to the
warp. D4884/D4884M

sewing thread, n—a flexible, small-diameter yarn or strand,
usually treated with a surface coating, lubricant, or both,
intended to be used to stitch one or more pieces of material
or an object to a material. D4884/D4884M

sewn seam, n—in sewn fabrics, a series of stitches joining two
or more separate plies of a material or materials of planar
structure such as textile fabric. D43884/D4884M

sewn seam strength, n—for geotextiles, the maximum
resistance, measured in kilonewtons per metre, of the junc-
tion formed by stitching together two or more planar
structures. D43884/D4884M

specification, n—a precise statement of a set of requirements
to be satisfied by a material, product, system or service that
indicates the procedures for determining whether each of the
requirements is satisfied. D4759

specific gravity, n—the ratio of the density of the substance in
question to the density of a reference substance at specified
conditions of temperature and pressure. D4439

specimen, n—a specific portion of a material or laboratory
sample upon which a test is performed or which is taken for
that purpose. (Sys. test specimen) D4354

standard geosynthetic laboratory environment—a general
purposes geosynthetic laboratory should control, monitor,
and record the temperature range to 22 = 3 °C and the
relative humidity to 45 to 75 %. In cases of dispute, one
should use the “atmosphere for testing” suggested in the
appropriate standard test method.

stiffness, n—resistance to bending. D4439

stitch, n—the repeated unit formed by the sewing thread in the
production of seams in a sewn fabric (see Federal
Standard 751a). D4884/14884M

strain, n—the change in length per unit of length in a given
direction. D4439

stress crack, n—an external or internal crack in a plastic
caused by tensile stresses less than its short-time mechanical
strength. D5397

tangent point, n—for geolexiiles, the first point of the force-
elongation curve at which a major decrease in slope occurs.
D4595
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tearing strength, (F, (F), kN), n—the force required either (/)
to start or (2) to continue or propagate a tear in a fabric under
specified conditions. D4439, D4533/D4533M

temperature stability, n—for a geotextile, the percent change
in tensile strength or in percent elongation as measured at a
specified temperature and compared to values obtained at the
standard conditions for testing geotextiles. D4594/D4594M

tensile creep rupture strength, [FL™'], n—for geosynthetics,
the force per unit width that will produce failure by rupture
in a creep test in a given time, at a specified constant
environment D5262

tensile creep strain, n—the total strain at any given time.
D5262

tensile modulus, J, (FI"'), Nm™, n—for geotexiiles, the ratio
of the change in tensile force per unit width to a correspond-
ing change in strain (slope). D4595

tensile strength, n—for geofextiles, the maximum resistance to
deformation developed for a specific material when sub-
jected to tension by an external force. D4595

tensile test, n—in fexfiles, a test in which a textile material is
stretched in one direction to determine the force-elongation
characteristics, the breaking force, or the breaking
elongation. D4595

test result, n—a value obtained by applying a given test
method, expressed either as a single observation or a
specified combination of a number of observations. D4354

test section, zn—a distinct area of construction. D5818

thickness, compressed—See compressed thickness.
turbulént flow, n—that type of flow in which any water
parti¢le may move in any direction with respect to any other
particle, and in which the head loss is approximately
propbrtional to the second power of the velocity.
D4716/D4716M

turf reinforcement mat (TRM), n—in erosion control, a

into a matrix sufficient to increase the stability threshold of
otherwise unreinforced established vegetation.

Discussion—Products in this category may incorporate ancillary
degradable components to enhance the germination and establishment
of vegetation.

typical value, n—for geosvnihetics, the mean value calculated
from documented manufacturing quality control test results
for a defined population obtained from one test method
associated with on specific property. D4439

vacuum chamber, n—a device that allows a vacuum to be
applied to a surface. D5641/D5641M

vertical strip drain, n—a geocomposite consisting of a geo-
textile cover and drainage core installed vertically into soil to
provide drainage for accelerating consolidation of soils.

Drscussion—Also known as band drain, wick drain, or prefabricated
vertical drain (PVD).

void ratio (e, (ID)), n—the ratio of the volume of void space to
the volume of solids. D4439

warp, n—the varn running lengthwise in a woven fabric.
D4884/D4884M

weft, i—see filling.

wide strip tensile test, n—for geosynihelics, a tensile test in
which the entire width of a 200 mm (8.0 in.) wide specimen
is gripped in the clamps and the gage length is 100 mm (4.0
in.). D4885

wide-width strip tensile test, n—for geofextiles, a uniaxial
tensile test in which the entire width of a 200-mm (8.0-in.)
wide specimen is gripped in the clamps and the gage length
is 100 mm (4.0 in.). D4595

work-to-break (W, (LF)), n—in fensile testing, the total
energy required to rupture a specimen. D4439, D4595,
D4885

yield point, n—in geosynthelics, the point on the force-
elongation curve at which the first derivative equals zero (the

non-degradable geosynthetic or geocomposite processed first maximum). D4885

This standard is subject o revision at any time by the responsibie technical commitiee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited efther for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your cormments will receive careitd consideration at a meeting of the
responsible technical committee, which you may attend. IF you feef that your commments have not received a fair hearning you shouid
make Your views known to the ASTM Comimittee on Standards, at the address shown befow.

This standard is copyrighted by ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, Wast Conshohocien, PA 19428-2959,
United States. Individual reprints (singie or multiple copies) of this standard may be oblained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or sewice@astin.org (e-mai); or throtigh the ASTM website
(wwwastm org). Permission rghts to pholocopy the standard may also be secured from the Copynght Clearance Cemter, 222
Rosawood Dirive, Danvers, MA 01923, Tel: (378) 646-2600; hitp/www copyright com/

Copyright ASTM International
Provided by IHS Marktunder license with ASTM
No reproduction or networking pemitted without license from IHS

Licensee=Sargent & Lundy/5915733100, User=Nielson, David
MNotfor Resale, 04/27/2021 08:51.47 MDT



Expert Opinion of David E. Nielson, P.E.
Adjusted Standard Petition

ATTACHMENT B

Standard Practice for Collection of Settled Dust Samples
Using Wipe Sampling Methods for Subsequent Determination of Metals
ASTM D6966-18

Sargent & Lundy



This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

QGPIM/) Designation: D6966 — 18
g’

INTERNATIONAL

Standard Practice for

Collection of Settled Dust Samples Using Wipe Sampling
Methods for Subsequent Determination of Metals’

This standard is issued under the fixed designation D6966; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers the collection of settled dust on
surfaces using the wipe sampling method. These samples are
collected in a manner that will permit subsequent extraction
and determination of target metals in the wipes using labora-
tory analysis techniques such as atomic spectrometry.

1.2 This practice does not address the sampling design
criteria (that is, sampling plan which includes the number and
location of samples) that are used for clearance, hazard
evaluation, risk assessment, and other purposes. To provide for
valid conclusions, sufficient numbers of samples should be
obtained as directed by a sampling plan, for example, in
accordance with Guide D7659.

1.3 This practice contains notes that are explanatory and are
not part of the mandatory requirements of this practice.

1.4 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents
2.1 ASTM Standards:*

! This practice is under the jurisdiction of ASTM Committee D22 on Air Quality
and is the direct responsibility of Subcommittee D22.04 on Workplace Air Quality.

Current edition approved Nov. 1, 2018. Published November 2018. Originally
approved in 2003. Last previous edition approved in 2013 as D6966 —13. DOL:
10.1520/D6966-18.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

D1356 Terminology Relating to Sampling and Analysis of
Atmospheres

D4840 Guide for Sample Chain-of-Custody Procedures

D7144 Practice for Collection of Surface Dust by Micro-
vacuum Sampling for Subsequent Metals Determination

D7659 Guide for Strategies for Surface Sampling of Metals
and Metalloids for Worker Protection

D7707 Specification for Wipe Sampling Materials for Beryl-
lium in Surface Dust

E1792 Specification for Wipe Sampling Materials for Lead
in Surface Dust

3. Terminology

3.1 For definitions of terms not listed here, see Terminology
D1356.

3.2 Definitions:

3.2.1 batch, n—a group of field or quality control (QC)
samples that are collected or processed together at the same
time using the same reagents and equipment.

3.2.2 wipe, n—a disposable towellette that is moistened with
a welting agent. E1792

3.2.2.1 Discussion—These towellettes are used to collect
samples of settled dust on surfaces for subsequent determina-
tion of metals content in the collected dust.

3.3 Definitions of Terms Specific to This Standard:

3.3.1 field blank, n—a wipe (see 3.2.2) that is exposed to the
same handling as field samples except that no sample is;
collected (no surface is actually wiped). f

3.3.1.1 Discussion—Analysis results from field blanks pro-;:
vide information on the analyte background level in the wipe,;‘:
combined with the potential contamination experienced by
samples collected within the batch (see 3.2.1) resulting from.
handling. :

4. Summary of Practice

4.1 Wipe samples of settled dust are collected on surfaces
from areas of known dimensions with wipes satisfying certain
requirements, using a specified pattern of wiping.

4.2 The collected wipes are then ready for subsequent
sample preparation and analysis for the measurement of metals
of interest.
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5. Significance and Use

5.1 This practice is intended for the collection of settled dust
samples for the subsequent measurement of target metals. The
practice is meant for use in the collection of settled dust
samples that are of interest in clearance, hazard evaluation, risk
assessment, and other purposes.

5.2 This practice is recommended for the collection of
settled dust samples from hard, relatively smooth nonporous
surfaces. This practice is less effective for collecting settled
dust samples from surfaces with substantial texture such as
rough concrete, brickwork, textured ceilings, and soft fibrous
surfaces such as upholstery and carpeting. Micro-vacuum
sampling using Practice D7144 may be more suitable for these
surfaces. Collection efficiency for metals such as lead from
smooth, hard surfaces has been found to exceed 75 % (Speci-
fication E1792).

6. Apparatus and Materials

6.1 Sampling Templaies—One or more of the following: 10
cm by 10 e¢m (minimum dimensions) reusable or disposable
aluminum or plastic template(s), or disposable cardboard
templates, (full-square, rectangular, square “U-shaped,” rect-
angular “U-shaped,” or “L-shaped,” or both); or templates of
alternative areas having accurately known dimensions (see
Note 1). Templates shall be capable of lying flat on a surface.

Nore 1—For most surfaces, it is recommended to collect settled dust
from a minimum surface area of 100 cm? to provide sufficient material for
subsequent laboratory analysis. However, larger areas (for example, 30 cm
by 30 cm) may be appropriate for surfaces having little or no visible
settled dust, while a smaller sampling area (for example, 10 cm by 10 cm)
may be appropriate for surfaces with high levels of visible settled dust. It
is recommended to have a suite of templates with various sampling
dimensions.

6.2 Wipes, for collection of seftled dust samples from
surfaces. Wipes shall be individually wrapped and fully wetted.
The background metal(s) content of the wipes should be as low
as possible. At a maximum, the background level of target
metal(s) shall be no more than one-tenth the target concentra-
tion the metal(s) to be measured.

Nore 2—Wipes meeting the requirements of Specifications E1792 or
D7707, or both, may be suitable.

Nore 3—Wipes made of cellulosic materials may produce fewer
analysis problems than wipes made of synthetic polymeric materials.

6.3 Sample containers, sealable, rigid-walled, 30-mL mini-
mum volume.

Nore 4—Screw-top plastic centrifuge tubes are an example of a
suitable rigid-walled sample container.

Nore 5—Use of a sealable plastic bag for holding and transporting the
settled dust wipe sample is not recommended due to the potential loss of
collected dust within the plastic bag during transportation and laboratory
handling. Quantitative removal and processing of the settled dust wipe
sample by the laboratory is significantly improved through the use of
sealable rigid-walled containers.

64 Measuring lool, tape or ruler, capable of measuring to
the nearest =0.1 cm.

6.3 Plastic gloves, powderless.

6.6 Cleaning cloths, for cleaning of templates and other
equipment.

Nore 6—Wipes vsed for dust sampling (6.2) can be used for cleaning
templates and other sampling equipment, but other cleaning cloths or

wipes not meeting the requirements described in (6.2) may be suitable for
this purpose.

6.7 Adhesive tape, suitable for securing the template(s) to
the surface(s) to be sampled, and for demarcating sampling

areas if templates are not used.
Nore 7—Masking tape, for example, functions well for these purposes.

6.8 Disposable shoe covers, optional.

7. Procedure

7.1 Use one of the following two options when collecting
settled dust samples from each sampling location. For wide,
flat locations, it is recommended to use the template-assisted
sampling procedure (see 7.1.1.2 {1)). For small locations (for
example, window sill, section of a piece of equipment, or
portion of a vehicle interior), it will ordinarily be necessary to
use the confined-area sampling procedure (see 7.1.1.2 (2)).

Nore 8—Metal contamination problems during field sampling can be
severe and may affect subsequent wipe sample analysis results. Contami-
nation can be minimized through frequent changing of gloves, use of shoe
covers (see 6.8), and regular cleaning of sampling equipment with
cleaning cloths (see 6.6). Use of disposable shoe covers between different
locations, and removal of them prior to leaving the sampling site or
entering vehicles, can be helpful in minimizing inadvertent transfer of
contaminated dust from one location to another.

7.1.1 Sampling Procedure:

7.1.1.1 Don a pair of clean, powderless, plastic gloves (see
6.5 and Note 8).

7.1.1.2 Use either a template-assisted sampling procedure
(1) or tape-defined sampling procedure (2):

{1) Carefully place a clean template on the surface to be
sampled in a manner that minimizes disturbance of settled dust
at the sampling location. Tape the outside edge of the template
to prevent the template from moving during sample collection.

{2) Alternatively, mark the defined area to be sampled with
adhesive tape (6.7) being careful not to disturb the settled dust,
and measure the area to be sampled using the measuring tool
(6.4).

7.1.1.3 Obtain a wipe (6.2) and, if there is a possibility for
the package containing the wipe to be contaminated with dust,
clean the outside of the package with a cleaning cloth (6.6).

7.1.1.4 Remove the wipe from its package, and inspect the
wipe to ensure that it is fully wetted and not contaminated with
dust or other material. Discard the wipe if it is found to be too
dry or contaminated, or both.

7.1.1.5 Using an open flat hand with the fingers together,
place the wipe on the surface to be sampled. Wipe the selected
surface area, side to side, in an overlapping “S” or “Z” pattern
while applying pressure to the fingertips (refer to Figs. 1 and
2). Wipe the surface so that the entire selected surface area is
covered. Perform the wiping procedure using the fingers and
not the palm of the hand.

7.1.1.6 Repeat 7.1.1.5 using a different brand of wipe (after
selecting a different sampling location) if the wipe originally
used significantly changes shape (for example, rolls up by
curling) or tears during the wiping process.

Nore 9—Some surfaces (for example, rough surfaces) may cause
certain wipes to curl up or otherwise significantly change shape during the
wiping process. A type of wipe that maintains its integrity should be
selected for each surface sampled.
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Nore 1—Only the center of the wiping path is shown, not the entire wiping width. Fig. la) shows the first “S” wiping pattern over the surface area
to be sampled; Fig. 1b} demonstrates the second “S” wiping course over the surface; and Fig. 1c) shows the final wiping which is targeted toward edges

and corners.

FIG. 1 Schematic of a Side-to-Side Overlapping “S” Wiping Pattern
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Ncre 1—0Only the center of the wiping path is shown, not the entire wiping width. Fig. 2a) shows the first “Z” wiping pattern over the surface area
to be sampled; Fig. 2b) demonstrates the second 2" wiping course over the surface; and Fig. 2c) shows the final wiping which is targeted toward edges

and corners.

FIG. 2 Schematic of a Side-to-Side Overlapping “Z"” Wiping Pattern

7.1.1.7 Fold the wipe in half with the collected dust side
folded inward and repeat the preceding wiping procedure
(7.1.1.5) within the selected sampling area using an up and
down overlapping “S™ or *Z” pattern at right angles to the first
wiping (see Fig. 1, Fig. 2, and Note 10).

Nore 10—Wipes are folded to envelop the collected dust within the
wipe, to avoid loss of the collected dust, and to expose a clean wipe
surface for further dust collection from the sampling location. For sample
areas containing large amounts of settled dust, carefully wipe the area to
ensure as much dust as possible within the wipe is captured.

7.1.1.8 Fold the wipe in hall again with the collected dust
side folded inward and repeat the wiping procedure one more
time, concentrating on collecting settled dust from edges and
cormers within the selected surface area (see Fig. 1, Fig. 2, and
Note 10).

7.1.1.9 Fold the wipe again with the collected dust side
folded inward and insert the wipe into a sample container (6.3).

7.1.1.10 Label the sample container with sufficient informa-
tion to uniquely and indelibly identify the sample.

7.1.1.11 Record the dimensions (in square centimetres) of
the selected sampling area (that is, the internal dimensions
defined by the template or the taped area) or that the sample is
a blank.

7.1.1.12 Digcard the gloves.

7.2 Collect field blanks at a minimum frequency of 5 % (at
least one field blank for every 20 wipe samples collected). The
minimum number of field blanks to collect for each batch of

wipe samples used should be three. Place field blanks in
sample containers and label these samples in the same fashion
as the collected surface dust samples (see 7.1.1.10).

7.3 Follow sampling chain of custody procedures to ensure
sample traceability. Ensure that the documentation which
accompanies the samples is suitable for a chain of custody to
be established in accordance with Guide D4840.

8. Records

8.1 Field data related to sample collection shall be docu-
mented in a sample log form or field notebook (see Note 11).
If field notebooks are used, then they shall be bound with
pre-numbered pages. All entries on sample data forms and field
notebooks shall be made using ink, with the signature and date
of entry. Any entry errors shall be corrected by using only a
single line through the incorrect entry (no scratch outs),
accompanied by the initials of the person making the
correction, and the date of the correction (see Note 12).

8.1.1 Electronic Laboratory Notebooks—If electronic labo-
ratory notebooks, or ELNs, are used in lieu of a field notebook
or sample log, procedures shall be implemented to assure the
integrity of the data recorded, including prevention of falsifi-
cation or other unauthorized changes, and regular backup of
data.

Note 11—Field notebooks are useful for recording field data even when
preprinted sample data forms are used.
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Nore 12—These procedures are important to properly document and
trace field data.

8.2 At a minimum, the following information shall be
documented:

8.2.1 Project or client name, address, and city/state/country
location.

8.2.2 General sampling site description.

8.2.3 Information as to the specific collection protocol used
(for example, template-assisted; “Z”-wiping pattern, etc.).

8.2.4 Information as to the specific type or brand of wipes
used, including manufacturer and lot number.

8.2.5 Information on quality control {QC) samples: which
samples are associated with what group of field blanks.

8.2.6 For each sample collected (including field blanks): an
individual and unique sample identifier and date of collection.
This information shall be recorded on the sample container in
addition to the field documentation.

8.2.7 For field samples (not including field blanks), record
in field documentation (field notebook or sample log form) the
dimensions of each area sampled (in square centimetres).

8.2.8 For each sample collected: name of person collecting
the sample, and specific sampling location information from
which the sample was removed.

9. Keywords

9.1 metals measurement; sample collection; settled dust;
surfaces; wipe
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A leachate pond
geomembrane after
25 years of service

February 1st, 2019 / By: Richard Thiel / Feature

This article
reports on the
evaluation of
an exposed
geomembrane
linerina
landfill
leachate pond
after being in
service for 25

.Th
Z?/::ja tior? FIGURE 1 Aerial view of operational
was leachate and rainwater ponds built 25
performed in years ago
two

campaigns: in August 2014 and in May 2018. The purpose
of the evaluation was to determine the condition of the
geomembrane and to provide a recommendation to the
owner on whether or not it was in need of imminent
replacement. The results of the evaluation indicate that the
geomembrane appears to be in decent condition and is
expected to last some number of additional years, but the
definitive number is not possible to estimate. Based on the
work performed in 2014, it seems that the material is still
readily repairable, if need be. Recommendations for future
periodic inspection and testing are provided herein.

The leachate pond is a 5-million-gallon (19-million-L)
double-lined leachate storage pond that was constructed
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for the Headquarters Landfill in Cowlitz County, Wash., in
1993. The pond is designed with a dividing berm that
partitions the pond into two equal, symmetric halves. The
dividing berm is lined over its top so that the liner system
is continuous between the two pond halves. The southern
half of the pond has historically contained various levels of
clean rainwater, with only occasional containment of
leachate toward the end of a few wet winters. The
northern half of the pond has historically been the primary
management basin for leachate storage, and its sump is
used for leachate transfer via an outlet pipe. Figure 1
shows an aerial view of the ponds.

The pond was operated for 21 years by Weyerhaeuser
for its forest products landfill, the leachate of which derived
from pulp and paper industrial waste, ash, and related
industrial and construction waste. In 2014 the county
purchased the landfill, and since that time the landfill has
been operated as a mixed municipal solid waste
(MSW)/industrial waste landfill.

. - The 80-mil (2-
— — ~ mm) primary
o— ; exposed

. : geomembrane
— that was

s installed in

e _ 1993 was

el manufactured
by GSE
Environmental
(then Gundle)
as a custom
order with
three co-
extruded layers. The top layer is textured high-density
polyethylene (HDPE) with a white pigment. The middle
layer is very low density polyethylene (VLDPE). The
bottom layer is smooth HDPE containing extra carbon
black to make it electrically conductive for spark testing.
The original project specifications and conformance
testing results for the primary pond geomembrane are
included in Table 1.

TABLE 1 Summary of test results for
headquarters landfill facility leachate
pond primary geomembrane

Sampling strategy and field observations
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In 2014 two above-water samples were taken and tested.
Sample #1 was taken from the anchor trench. Sample #2
was taken from the middle of the berm slope on the
southern pond (which is south facing) near the crest of the
slope. The sample was 12-inches wide x 48-inches long
(830-cm x 122-cm) (parallel to the slope crest). The hole
was easily repaired with HDPE geomembrane that was
on-site for construction of a new landfill cell.

In May 2018 two “below-water” samples were taken from
rub sheets in the bottoms of both the southern and
northern halves of the pond that had been largely
submerged for the past 25 years. Sample #3 was taken
from the southern pond that typically contained clean
rainwater, and Sample #4 was taken from the northern
pond that had continuously contained landfill leachate.
Due to sediment and sludge buildup around the outlet in
the sump of the northern pond, that pond was cleaned in
April 2018. The southern pond also had to be completely
emptied and cleaned at this time, because it had been
used temporarily for leachate management in the past
winter and needed to be prepared to store clean water
again. The cleaning activities in both ponds at this time
allowed access to the pond bottoms where samples could
be cut from existing loose rub sheets. It should be noted
that the conditions of the rub sheets would be
conservative in the sense that both sides of the rub sheets
had been exposed to the contained fluids, whereas for the
primary geomembrane, only the upper side would have
been exposed to the contained fluids.

Visual
inspection of
the exposed
and cleaned
geomembrane
in both halves
of the pond
indicated the
geomembrane "..ﬂbi... :

to b:_ n 9°°_dh FIGURE 2 Patching a hole in pond
con -|t|on V;”t liner where a sample was taken for
nosigns o testing in May 2014. The photograph

degradatlor.] " shows trial weld being performed
cracks. While
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where new HDPE is being welded to

no repair old pond liner.

welds were

required in

2018, the repair welds performed in 2014 appeared to be
successful with excellent trial-weld field test observations.
Figure 2 shows a patch being installed on the sampling
location, Figure 3 shows the beginning of removing
sludge from the northern half of the pond in 2018, and
Figure 4 shows the empty northern pond after cleaning.

Results

The samples that were taken in 2014 and 2018 were
tested for a suite of index and performance parameters. A
summary of the results for both the 2014 and 2018 testing
campaigns is presented in Table 1. The anchor trench
sample appears to meet or exceed the original project
specifications. Where there are actual test results from
1993 (thickness, density, carbon black content, carbon
black dispersion, tensile break strength and tensile break
elongation), there appear to be no degradation in the
anchor trench sample. We note there are still substantial
oxidative induction time (OIT) and high-pressure oxidative
induction time (HP-OIT) values in the anchor trench
sample that would exceed current GRI-GM13 standards
for new geomembranes. The stress crack results from the
single point-notched constant tensile load test (SP-NCTL)
are exceptional, which is undoubtedly due to the VLDPE
core. Having this stress crack-resistant core was the
original purpose of coextruding with VLDPE.

Comparing the
test results
between the
2014 above-
water exposed
sample, the
2018 below-
= water sample
FIGURE 3 April 2018 cleaning sludge from the
from northern half of pond northern
(leachate) side
of the pond,
and the 2018 below-water sample from the southern
(rainwater) side of the pond indicates very interesting
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patterns of degradation. With the exception of HP-OIT, the
least amount of degradation (as indicated by the test
results) occurred in the below-water sample from the
leachate (northern) side of the pond. This result was the
opposite of what was expected. For HP-OIT, the least
amount of degradation occurred in the above-water
sample.

The greatest amount of degradation, across the board,
occurred in the below-water sample from the rainwater
(southern) side of the pond.

Degradation in the exposed above-water sample from
2014 was generally midway between the other two
samples, with the exceptions of melt flow index (MFI) and
HP-OIT, where it had the least amount of degradation.
The small amounts of apparent degradation in tensile yield
strength, puncture and tear (all < 10%) in the below-water
samples is probably not substantial.

The increase
in MFI of 14%
in both of the
below-water
samples is not
excessive but
is relatively
substantial =S e -
evidence that FIGURE 4 April 2018 northern half of
some level of pond after cleaning

polymer-chain

breakdown is

occurring in the primary geomembrane as a result of
submergence. However, it is not known in which of the
three coextruded layers of the primary geomembrane this
might be occurring. That could be determined through
more sophisticated testing.

The most significant test parameters of concern that
indicate substantive degradation are the OIT test results
that reveal a substantial amount of depletion of the
antioxidant package. These results indicate that even
though there was some significant degradation, especially
in the rainwater side of the pond, there are still ample
stabilizers present in the material to protect it for some
time, but exactly how much time is not predictable.
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The key performance test result is the SP-NCTL stress
crack test data, in which all samples continue to perform
well.

Discussion

Why was the below-water leachate sample the least
degraded? Perhaps the leachate contains a soup of
dissolved solids and compounds that was not aggressive
in using up or dissolving the antioxidant package and also
provided a low diffusion gradient potential for leaching and
blooming of antioxidants from the interior of the
geomembrane to its surface, and thus preserved the
antioxidants within the geomembrane.

Conversely, the clean rainwater may create a high
diffusion-gradient differential to pull antioxidants to the
surface of the geomembrane. The “very clean” and
aggressive pure rainwater may also react with the
antioxidants or cause them to move out of the
geomembrane and go into solution with the water. In the
same manner, the aggressive and very clean water may
have also attacked the polyethylene resin at a higher rate
than either the leachate or the atmosphere, resulting in
apparent degradation in tensile properties.

One interesting conclusion that could be derived from the
testing is that if the geomembrane is going to experience
failure, it will likely occur on the clean rainwater side of the
pond before the leachate side of the pond. This is good
news for the pond operator who is wondering when the
liner should be replaced. If a failure would occur
significantly in advance in the rainwater side of the pond
compared to the leachate side, then that may allow
adequate response time and not be of great consequence
because the water is clean. The clean (southern) side of
the pond could be immediately emptied and relined,
followed by a transfer of leachate to the relined southern
side, and a subsequent relining of the northern side,
hopefully before the northern side fails.

While this study was very fortunate in being able to
evaluate four samples from a range of exposure
conditions (anchor trench, above-water exposed, below-
water leachate and below-water rainwater), there could
exist elevation zones in both halves of the pond, such as
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at the waterline, or various UV exposure locations that
created a higher level of degradation than any of the
samples that were retrieved.

In 2014 the
testing
laboratory
took some
close-up
photographs
(e.g., Figure
5) of the razor-
blade slit in
the test
FIGURE 5 Photograph from 2014 of ~ SPeoimen
. . during the SP-
original razor-blade slit that extended NCTL test. It
through the white surface into the was clear '
VLDPE core. During the NCTL stress- ]
even in such
crack test, the sharp notch eventually hotoaraphs
blunted and did not propagate, which P g p ’
) . . . that blunting of
is a testimony to the functionality of the shar
the VLDPE core to resist stress P
) razor cut had
cracking. No photographs were taken oceurred
in 2018, but the NCTL results .
e . during the test
indicated continued very strong
. due to the
performance for this test.
performance
of the VLDPE

core and that cracks will not easily expand through the
VLDPE layer. This provides further confidence that a
sudden failure may not be catastrophic, especially
considering the presence of a complete secondary
geomembrane and leakage collection layer between the
primary and secondary geomembranes.

Conclusions, recommendations, qualifiers and other
considerations

Field observations indicated that the exposed
geomembrane is in decent shape after 25 years of service
and shows no visible signs of degradation. There does not
appear to be any leakage of leachate into the leakage
detection layer in these double-lined ponds, which is again
indicative of positive primary liner performance.

Laboratory test results of geomembrane samples taken
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from the northern and southern halves of the pond support
the field observations and indicate that there are still
ample stabilizers present to protect this material for some
years to come, perhaps even on the order of five to ten
years. We must add a caveat that these conclusions with
the fact that a limited number of samples were taken, and
there could be more critical areas that were not detected.

Based on these results, the team concluded that the
leachate pond can continue in operation in the same
manner it has been since put into service 26 years ago.
The owner was advised to obtain additional samples from
the southern pond in three years’ time and that it be tested
for the same parameters that were tested in this study.
This will allow for a better estimate to be made of
remaining lifetime. The sample would be of highest value if
it could be taken in the summer when the water level is
low and a trial weld be performed to continue to assess
liner repairability. In addition, the leakage detection sumps
should continue to be monitored. Some leakage can be
allowed to the extent that it would not exceed 12 inches
(80 cm) of head on the secondary liner system outside the
sumps. Since there is a dual-basin system in the pond,
one side of the pond could be taken out of service, if need
be, while the pond was operated from the other side.

Richard Thiel, P.E., is the president of Thiel Engineering in
Oregon House, Callif.

More News:

Amsterdam Schiphol Airport: Effective stormwater
management

Fabtech Australia replaces huge anaerobic lagoon
geosynthetic cover

GMA Techline: Anchors, tie-rods and whalers
GMA Techline: Geomembranes for reinforcement?

GMA Techline: Installing a geomembrane low to high
gradient?

Modular geosynthetics construction

"1 PREVIOUS NEXT T[]

https://geosyntheticsmagazine.com/2019/02/01/a-leachate-pond-geomembrane-after-25-years-of-service/[5/9/2021 6:27:36 PM]


https://geosyntheticsmagazine.com/2019/02/01/the-gma-techline-2/
https://geosyntheticsmagazine.com/2019/02/01/the-gma-techline-2/
https://geosyntheticsmagazine.com/2019/02/01/the-gma-techline-2/
https://geosyntheticsmagazine.com/2019/02/01/geosynthetics-conference-2019-wrap-up-and-looking-ahead-to-geosynthetics-case-study-conference-2020/
https://geosyntheticsmagazine.com/2019/02/01/geosynthetics-conference-2019-wrap-up-and-looking-ahead-to-geosynthetics-case-study-conference-2020/
https://geosyntheticsmagazine.com/2019/02/01/geosynthetics-conference-2019-wrap-up-and-looking-ahead-to-geosynthetics-case-study-conference-2020/
https://geosyntheticsmagazine.com/?p=12235
https://geosyntheticsmagazine.com/?p=12235
https://geosyntheticsmagazine.com/?p=12203
https://geosyntheticsmagazine.com/?p=12203
https://geosyntheticsmagazine.com/?p=12138
https://geosyntheticsmagazine.com/?p=12146
https://geosyntheticsmagazine.com/?p=12149
https://geosyntheticsmagazine.com/?p=12149
https://geosyntheticsmagazine.com/?p=12152

A leachate pond geomembrane after 25 years of service — Geosynthetics Magazine

Leave a Reply

Your email address will not be published. Required fields
are marked *

Comment

Comments are moderated and will show up after being
approved.

Name *
Email *
Website

O

Save my name, email, and website in this browser for
the next time | comment.

Post Comment

Working Together to Advance the

Industry

Geosynthetics Magazine is a publication of the Industrial Fabrics Association International

https://geosyntheticsmagazine.com/2019/02/01/a-leachate-pond-geomembrane-after-25-years-of-service/[5/9/2021 6:27:36 PM]



A leachate pond geomembrane after 25 years of service — Geosynthetics Magazine

LEARN MORE ABOUT IFAI ] ‘ "1 SIGN UP FOR E-NEWSLETTER

1801 County Road B W
Roseville, MN 55113-4061, USA

@ Copyright ©2021 Industrial Fabrics Association International. All rights reserved.

651 222 2508 or 800 225 4324

Terms of Service
Privacy Policy

Publications Company Support Membership Geosynthetics

Specialty Fabrics About IFAI Contact Member Benefits SIS

Review Events Advertise Member Directory
Geosynthetics Divisions Support Join IFAI Today

InTents Publications FAQ
Marine Fabricator

Advanced
Textiles Source

Fabric
Architecture

Become a member today and get discounted pricing on registration JOIN IFAI TODAY

Connect

https://geosyntheticsmagazine.com/2019/02/01/a-leachate-pond-geomembrane-after-25-years-of-service/[5/9/2021 6:27:36 PM]


http://www.ifai.com/about/
http://www.ifai.com/about/
https://geosyntheticsmagazine.com/e-newsletter/
https://geosyntheticsmagazine.com/e-newsletter/
https://geosyntheticsmagazine.com/e-newsletter/
https://www.ifai.com/
http://www.ifai.com/tos/
http://www.ifai.com/privacy/
http://specialtyfabricsreview.com/
http://specialtyfabricsreview.com/
http://geosyntheticsmagazine.com/
http://intentsmag.com/
http://marinefabricatormag.com/
http://advancedtextilessource.com/
http://advancedtextilessource.com/
http://fabricarchitecturemag.com/
http://fabricarchitecturemag.com/
http://www.ifai.com/about
http://www.ifai.com/events
http://www.ifai.com/divisions
http://www.ifai.com/publications
http://www.ifai.com/contact
http://www.ifai.com/advertise/
http://www.ifai.com/support/
http://www.ifai.com/welcome/faq/
http://%20/
http://www.ifai.com/membership/member-benefits/
http://www.ifai.com/membership/member-directory/
http://www.ifai.com/membership/join/
https://geosyntheticsconference.com/
https://geosyntheticsconference.com/
http://www.ifai.com/join/
http://www.ifai.com/join/
https://www.facebook.com/Geosyntheticsmagazine
https://www.facebook.com/Geosyntheticsmagazine
https://www.linkedin.com/company/industrial-fabrics-association-international?trk=extra_biz_viewers_viewed
https://www.linkedin.com/company/industrial-fabrics-association-international?trk=extra_biz_viewers_viewed
https://twitter.com/GeosyntheticMag
https://twitter.com/GeosyntheticMag
https://www.youtube.com/channel/UCCdIOZpss-a8EMXaGnjAdLA
https://www.youtube.com/channel/UCCdIOZpss-a8EMXaGnjAdLA
https://vimeo.com/ifai
https://vimeo.com/ifai

CCR Clean Closure of Joliet Pond 2
Liner Repair Performance Testing Requirements
Attachment 1

The performance tests for the repairs of the liner in Pond 2 shall be conducted in accordance with Section
3.05 Field Quality Control located in the Guidelines for Installation of HDPE Geomembrane Installation
created by the International Association of Geosynthetic Installers, revised November 1, 2015. The
pertinent sections from that document for performance testing are provided below and shall be followed
to verify the repair installations.

A.

Field Seam Non-destructive Testing

All field seams shall be non-destructively tested by the Geomembrane Installer over the full seam
length before the seams are covered. Each seam shall be numbered or otherwise designated. The
location, date, test unit, name of tester and outcome of all non-destructive testing shall be recorded
and submitted to the Owner's Representative.

Testing should be done as the seaming work progresses, not at the completion of all field seaming,
unless agreed to in advance by the Owner's Representative. All defects found during testing shall be
numbered and marked immediately after detection. All defects found should be repaired, retested
and remarked to indicate acceptable completion of the repair.

Non-destructive testing shall be performed using vacuum box, air pressure or spark testing
equipment.

Non-destructive tests shall be performed by experienced technicians familiar with the specified test
methods. The Geomembrane Installer shall demonstrate to the Owner's Representative all test
methods to verify the test procedures are valid.

Extrusion seams shall be vacuum box tested by the Geomembrane Installer in accordance with ASTM

D 4437 and ASTM D 5641 with the following equipment and procedures:

a. Equipment for testing extrusion seams shall be comprised of but not limited to: a vacuum box
assembly consisting of a rigid housing, a transparent viewing window, a soft rubber gasket
attached to the base, port hole or valve assembly and a vacuum gauge; a vacuum pump assembly
equipped with a pressure controller and pipe connections; a rubber pressure/vacuum hose with
fittings and connections; a plastic bucket; wide paint brush or mop; and a soapy solution.

b. The vacuum pump shall be charged and the tank pressure adjusted to approximately 35 kPa (5
psig). c. The Geomembrane Installer shall create a leak tight seal between the gasket and
geomembrane interface by wetting a strip of geomembrane approximately 0.3m (12 in) by 1.2m
(48 in) (length and width of box) with a soapy solution, placing the box over the wetted area, and
then compressing the box against the geomembrane. The Geomembrane Installer shall then close
the bleed valve, open the vacuum valve, maintain initial pressure of approximately 35 kPa (5 psig)
for approximately five (5) seconds. The geomembrane should be continuously examined through
the viewing window for the presence of soap bubbles, indicating a leak. If no bubbles appear after
five (5) seconds, the area shall be considered leak free. The box shall be depressurized and moved
over the next adjoining area with an appropriate overlap and the process repeated.

d. All areas where soap bubbles appear shall be marked, repaired and then retested.

e. Atlocations where seams cannot be nondestructively tested, such as pipe penetrations, alternate
nondestructive spark testing (as outlined in section B below) or equivalent should be substituted.
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CCR Clean Closure of Joliet Pond 2
Liner Repair Performance Testing Requirements
Attachment 1

All seams that are vacuum tested shall be marked with the date tested, the name of the technician
performing the test and the results of the test

6. Double Fusion seams with an enclosed channel shall be air pressure tested by the Geomembrane
Installer in accordance with ASTM D 5820 and ASTM D 4437 and the following equipment and
procedures:

a.

Equipment for testing double fusion seams shall be comprised of but not limited to: an air pump
equipped with a pressure gauge capable of generating and sustaining a pressure of 210 kPa (30
psig), mounted on a cushion to protect the geomembrane; and a manometer equipped with a
sharp hollow needle or other approved pressure feed device.

The testing activities shall be performed by the Geomembrane Installer. Both ends of the seam to
be tested shall be sealed and a needle or other approved pressure feed device inserted into the
tunnel created by the double wedge fusion weld. The air pump shall be adjusted to a pressure of
210 kPa (30 psig), and the valve closed. Allow two (2) minutes for the injected air to come to
equilibrium in the channel, and sustain pressure for five (5) minutes. If pressure loss does not
exceed 28 kPa (4 psig) after this five minute period the seam shall be considered leak tight.
Release pressure from the opposite end verifying pressure drop on needle to ensure testing of
the entire seam. The needle or other approved pressure feed device shall be removed and the
feed hole sealed.

If loss of pressure exceeds 28 kPa (4 psig) during the testing period or pressure does not stabilize,
the faulty area shall be located, repaired and retested by the Geomembrane Installer.

Results of the pressure testing shall be recorded on the liner at the seam tested and on a pressure
testing record.

B. Spark testing should be done in areas where both air pressure testing and vacuum testing are not
possible.

Equipment for spark testing shall be comprised of but not limited to a hand held holiday spark
tester and conductive wand that generates a high voltage.

The testing activities shall be performed by the Geomembrane Installer by placing an electrically
conductive tape or wire beneath the seam prior to welding. A trial seam containing a non-welded
segment shall be subject to a calibration test to ensure that such a defect (nonwelded segment)
will be identified under the planned machine settings and procedures. Upon completion of the
weld, enable the spark tester and hold approximately 25mm (1 in) above the weld moving slowly
over the entire length of the weld in accordance with ASTM 6365. If there is no spark the weld is
considered to be leak free.

A spark indicates a hole in the seam. The faulty area shall be located, repaired and retested by the
Geomembrane Installer.

Care should be taken if flammable gases are present in the area to be tested.



CCR Clean Closure of Joliet Pond 2
Scope-Of-Work

The vendor shall remove all solids from Pond 2 and dispose at a licensed disposal facility. The

vendor shall use 7,400 tons of material removal (not including liquids) as the estimate for this bid.

The vendor shall be paid based on the actual tonnage of the material disposed at the licensed

disposal facility. The actual tonnage will be obtained from the licensed disposal facility.

The vendor shall supply all equipment needed for accomplishing this scope of work:

0 Thevendor shall remove ALL material from Pond 2, including the entire extent of the warning
layer material. (This is a project to clean Pond 2 of all CCR; this is not a simple dredging project
in which room is being made for additional solids settling).

0 Vendor shall perform the following:

e Wash down sides of Pond 2 to an initial clean condition (NRG shall determine cleanliness).
e Dewater Pond 2 as needed to dredge. The water from this operation shall be placed into
pond 1 after contractor filters the water through a filter made for this purpose (e.g.,
“geotube”, "dirtbag”, “dewatering bag”, etc.). THE WATER PLACED IN POND 1 SHALL BE
VISIBLY CLEAR. Visibly clear shall be determined by collecting water in a clear container
and allowing water to stand for two (2) minutes at which point it will be viewed by NRG.
0 Plans to be detailed by contractor in bid
e All removed solids will be transported to a licensed disposal facility.
0 Plans to be detailed by contractor in bid and shall comply with 35 Ill. Adm. Code
845.740(c).
e Repair any and all damage to the 60 mil pond liner which results from this scope-of-work.
Liner Repairs to be made by sub-contracting the repairs to Clean Air and Water Systems
LLC of Dousman, WI, 262-965-4369 or equivalent repair vendor approved by NRG. Repair
material required for restoration of the liner integrity shall be the responsibility of the
contractor.
0 The Contractor shall detail repair plans in their bid.
0 Attachment 1 contains the liner repair testing requirements.

The vendor shall provide and manage pumping equipment and filtering equipment as needed to

dewater Pond 2 such that there is no release of sediment laden water to the environment. The

vendor shall dispose of water from dewatering by depositing same into the adjacent Pond 1. All
water disposed of (deposited into) Pond 1 shall be visibly clear of suspended solids. Vendor may
propose alternate water disposal method in bid proposal for NRG’s consideration.

The vendor shall disposal of dewatering liquids such that there is no release of liquids to the public

roadways or the environment.

The vendor shall make any and all necessary repairs to Pond 2 access roads if damaged.

The vendor shall minimize the occurrence of dust. We cannot have any dust complaints from

neighbors - preventative actions need to be taken before trucking begins.
0 Plan to be detailed in bid.

The vendor shall provide means to clean trucking equipment to avoid getting material on public

roads/byways and Joliet Station roadways.
0 Plan to be detailed in bid.



CCR Clean Closure of Joliet Pond 2
Scope-Of-Work

The vendor shall keep track of material removed in a logbook w/ three-way matching/comparison
between truck tickets, gatehouse log and invoicing.

The vendor shall provide weight capacity (tons) per truck prior to commencing work. Truck
capacity should be w/in 10% of actual capacity.

The vendor shall submit work-loaded schedule with bid proposal. Schedule shall include
contingency plan for 10 days of weather-related delays.

The vendor shall leave the area around Pond 2 in the same clean condition as it was in at the
beginning of project.

The vendor shall provide safety spotter at Pond 2 whenever heavy equipment is being used.

The vendor shall provide all goods, materials, labor and supervision, tools and equipment, and
technical expertise to accomplish this scope of work. This vendor supplied equipment shall
include, but is not limited to, dewatering pumps and dewatering filters, high pressure washers,
excavation and associated heavy equipment, transport trucks, street sweepers (as needed for
public roadways), water wagons (for dust control as needed), and Vac Trucks.
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FINAL CLOSURE PLAN
POND 2
JOLIET #29 STATION
JANUARY 25, 2022

1.0 Introduction
[845.720(b)]

Midwest Generation, LLC (Midwest Generation) currently operates the natural gas-fired
generating station, referred to as Joliet #29 Generating Station, located in Joliet, Illinois (“site” or
“generating station”). MWG converted the generating station from coal to natural gas in 2016. As
part of the previous coal-fired operations, the station operated two ash ponds (Ponds 1 and 2) and
a service water basin (Pond 3). MWG removed all of the coal combustion residuals (“CCR”) from
Pond 1 and decontaminated the liner before October 2015, and repurposed the pond as a low
volume wastewater pond.* Pond 3 is a de minimis pond and is not a CCR surface impoundment.
Pond 2 was used for CCR management/storage until 2019. In 2019, the CCR was removed and all
other portions of the exposed liner have been decontaminated. Because Pond 2 was used as a CCR
surface impoundment after October 2015, Pond 2 is regulated under the newly promulgated Ill.
Adm. Code Title 35, Part 845: Standards for the Disposal of Coal Combustion Residuals in Surface
Impoundments (State CCR Rule). Pond 2 is not currently in service, and no liquids or wastewater
is directed into the pond.

As required by 845.700(b), Midwest Generation will be closing Pond 2. A preliminary closure plan
was submitted as part of the Joliet 29 Pond 2 operating permit application and is finalized as part
of submitting the construction permit application to execute the closure of Pond 2. This final
closure plan has been executed in accordance with 845.720(b), which includes completing a
closure alternatives analysis. Pursuant to 845.710, a closure alternatives analysis was completed
prior to selecting the closure method that will be used for Pond 2 and described in this final closure
plan. The closure alternatives analysis was performed to evaluate the closure methods involving
closure by removal and closure in place and is included as part of this final closure plan in
Attachment 1.

Midwest Generation has filed a Petition for an Adjusted Standard with the Illinois Pollution
Control Board requesting that Midwest Generation may reuse the existing HDPE liner in Pond 2.
In the Matter of: Petition of Midwest Generation for an Adjusted Standard from 845.740(a) and
Finding of Inapplicability of Part 845, PCB AS21-02. With the petition, “Midwest Generation
plans to keep the structure of the pond intact for use for non-CCR material”. Approval of the
petition would allow Midwest Generation to keep intact the existing inlet and outlet structures as
well as the existing 60-mil HDPE geomembrane liner that was installed in 2008. The petition
would seek to remove the existing warning layer and seek to decontaminate the existing
geomembrane liner.

! As a low volume wastewater pond, Pond 1 receives wastewater from other sources at the Station except CCR.
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Midwest Generation, LLC Final Closure Plan for Pond 2
Joliet 29 Generating Station Revision 1

The closure alternatives analysis report evaluated three different closure methods. The three
different methods evaluated consisted of the following:

e Closure by removal in accordance with Section 845.740;
e Closure by Removal based on Midwest Generation’s Adjusted Standard Petition;
e Closure in place with a final cover system in accordance with Section 845.740.

The closure alternatives analysis identified that closure by removal based on Midwest Generation’s
Adjusted Standard Petition is as effective at protecting the environment when compared to the
other two options and will cause the least disturbance to the surrounding neighborhood and is
selected as the chosen closure alternative. This final closure plan identifies the steps necessary to
execute the closure and the schedule to complete the closure for Pond 2.

2.0 Closure Narrative
[845.720(a)(1)(A)]

The closure of Pond 2 will be by removal in accordance with Ill. Adm. Code 35 Part 845.740(a)
and Midwest Generation’s Adjusted Standard Petition. The CCR was previously removed from
Pond 2 in 2019 and only the warning layer remains within the bottom of the pond. Executing the
closure outlined in this plan would be to remove the remaining warning layer and decontaminate
the geomembrane liner, inlet trough, and outlet structure.

Executing the closure by removal for Pond 2 is a multi-step process. First, the remaining CCR was
removed from the sides of the liner using an excavator to pull down as much of the material as
possible from the slopes onto the warning layer. Next the liner side slopes were pressure washed
to remove the rest of the material on the slope. The previously described work was completed in
2019. The next steps would be to remove the warning layer from the base of Pond 2 using an
excavator or front end loader and hauled off-site for disposal. The excavator or front end loader
would also use a rubber surface on the edge of the bucket to protect the geomembrane as the
material is scooped. Once the warning layer material is removed from the base, the entire slopes
and base of Pond 2 would be pressure washed. The liner slopes and base would be visually
inspected and any damages observed would be repaired. After the liner is clean and any necessary
repairs are made, wipe samples would be collected and analyzed to confirm the geomembrane liner
has been decontaminated. The wipe sampling would be performed in accordance with ASTM
D6966-18 and laboratory testing would be performed for metals and other chemical constituents,
as necessary. One wipe sample and test would be performed per acre of geomembrane liner in
Pond 2. The above described closure process was included in Midwest Generation’s petition for
an adjusted standard as Exhibit 3.

Once the liner decontamination process is complete and verified, Pond 2 will be used to manage
the Joliet 29 station’s non-CCR waste streams. These non-CCR waste streams are the service-
water/low volume wastewater from the RO sand filter backwash, the west area basin, the former
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Midwest Generation, LLC Final Closure Plan for Pond 2
Joliet 29 Generating Station Revision 1

coal pile runoff pump discharge, and the plant drains, including the Station floor drains, and roof
drains and area drains.

3.0 CCR Removal and Decontamination
[845.720(a)(1)(B)]

Closure of Pond 2 will be through removal in accordance with Midwest Generation’s Adjusted
Standard Petition and 845.740(a). The first step in the closure process is to remove any
precipitation that has accumulated within Pond 2 because Pond 2 has not been in service since the
spring of 2019 when the CCR was removed. The accumulated water will be mechanically pumped
from Pond 2 and discharged into Pond 1 using filtration as necessary to remove any total suspended
solids. Excavating sumps, excavating trenches and utilizing earth moving equipment to pile the
warning layer may also occur to promote drainage and further dewater the pond, as needed.

The warning layer will be removed through mechanical excavation once the pond has been
sufficiently dewatered. A mechanical excavator or other type of loading equipment will excavate
the warning layer material and load it into dump trucks. Once the warning layer material has been
mechanically loaded it will be hauled to a regulated disposal facility. The trucks hauling the
warning layer material will transport the material in accordance with 84.740(c)(1), which includes
carrying disposal manifests and moving the material in accordance with a transportation plan. As
the warning layer material is being excavated and loaded, on-site fugitive dust control measures
will be implemented as needed. Any warning layer remnants will be removed through
washing/rinsing and/or vacuuming or another method as determined by the cleaning contractor.
The warning layer remnants will be containerized and hauled offsite to a permitted disposal facility.
In addition, any CCR remnants will be removed from the pond inlet and outlet structures through
mechanical means and also by washing/rinsing. The CCR remnants will be containerized and
hauled offsite to a permitted disposal facility.

CCR removal and decontamination will be considered complete when the warning layer has been
removed from the pond and the inlet and outlet structures have been decontaminated. The
decontamination process will be determined through wipe sampling conducted at a ratio of one
wipe test every acre of liner and the wipes will be laboratory analyzed. In addition, groundwater
monitoring in accordance with 845.740(b) will be conducted for three years after the completion
of the warning layer removal and decontamination.

4.0 Closure with CCR Left in Place
[845.720(a)(1)(C)]

Closure of Pond 2 will be through removal of CCR and decontamination of areas affected by CCR.
Therefore, this requirement is not applicable.
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5.0 Maximum Inventory of CCR
[845.720(a)(1)(D)]

The estimated maximum inventory of CCR on-site contained in Pond 2 is approximately 45,000
cubic yards based upon the estimated quantity prior to the pond’s cleaning in the spring of 2019.

6.0 Largest Area of CCR Requiring a Final Cover
[845.720(a)(1)(E)]

Pond 2 will be closed by removing the CCR in accordance with 845.740 and the Adjusted Standard
Petition; therefore, this section is not applicable to this closure plan.

7.0 Closure Schedule
[845.720(a)(1)(F)]

Implementation of closure through removal of CCR is estimated to require 2 years. Closure is
anticipated to begin in 2022 and estimated to be completed sometime in 2024. Prior to initiation of
closure, a notice of intent to close will be prepared in accordance with §845.730(d) and an Illinois
Environmental Protection Agency (IEPA) construction permit will be obtained. A preliminary
schedule of anticipated closure activities is included below. Some of the activities noted in the table
below can occur at the same time and the schedule time listed is the anticipated time to complete
both activities.

Closure Schedule

Closure Activity Estimated Duration
Complete Closure Construction Documents and 15 months
Obtain IEPA Closure Construction Permit

Dewater 1 month

Excavate Warning Layer 1-2 weeks
Decontaminate Pond Liner 1 month

Decontaminate Pond Inlet & Outlet
1 month
Structures
Closure Certification and Report 6 months
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8.0 Initiation and Completion of Closure Activities
[845.730 & 845.760]

Closure activities will commence when one or more of the following conditions have occurred:
e No later than 30 days after the date on which the CCR unit received the known final receipt
of CCR or non-CCR waste;

¢ No later than 30 days after the removal of the known final volume of CCR for the purpose
of beneficial use;

e Within two years of the last receipt of waste for a unit that has not received CCR or non-
CCR waste; or

e Within two years of the last removal of CCR material for the purposes of beneficial use.

Upon completion of the IEPA approved closure activities, a closure report and closure certification
will be submitted to IEPA in accordance with 845.760(e). The closure report will contain the
following information, 1) engineering and hydrogeology reports, including monitoring well
completion reports and boring logs, all CQA reports, certifications, and designations of CQA
officers-in-absentia required by Section 845.290; 2) photographs, including time, date and location
information of the photographs, of the final cover system and groundwater collection system, if
applicable, and any other photographs relied upon to document construction activities; 3) a written
summary of closure requirements and completed activities as stated in the closure plan and in Part
845; and 4) any other information relied upon by the qualified professional engineer in making the
closure certification.

In accordance with 845.760(f), notification of closure of a CCR unit will be made within 30 days
of IEPA’s approval of the submitted closure report and closure certification. The notification will
include certification from a qualified profesional engineer, as required by 845.760(e)(2) and will
be placed in the facility’s operating record.

9.0 Closure Plan Amendments
[845.720(a)(3)]

This Closure Plan will be amended in accordance with 845.720(a)(3). If a change in the operation
of Pond 2 would be substantially affect the content of this Closure Plan or if unanticipated events
necessitate revision of the plan. If a change in operation requires amendment to the Closure Plan,
the plan will be amended no later than 60 days prior to the change in operation being implemented.
If an unexpected event occurs that requires amendment of the Closure Plan, the plan will be
amended within 60 days of the unexpected event or within 30 days of the unexpected event if the
event occurs after closure activities have commenced. Amendments to this Closure Plan will be
certified by a professional engineer registered in the State of Illinois in accordance with
845.720(a)(4).
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Revision |

10.0 Professional Engineer’s Certification
[845.720(a){4)]

This Closure Plan has been prepared to meet the
845.720(b).

Al 1/25'/»

Joshua D. Defvenport PE/
Illinois Professional Engineer

requirements of IlI. Adm. Code Title 35
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Midwest Generation, LLC Joliet #29 Generating Station
Alternative Closure Analysis January 26, 2022

1.0 INTRODUCTION

Midwest Generation, LLC (Midwest Generation) currently operates the natural gas-fired
generating station, referred to as Joliet #29 Generating Station, located in Joliet, Illinois (“site” or
“generating station”). MWG converted the generating station from coal to natural gas in 2016. As
part of the previous coal-fired operations, the station operated two ponds (Ponds 1 and 2) and a
service water basin (Pond 3). Ponds 1 and 3 are not CCR surface impoundments. MWG removed
all of the coal combustion residuals (“CCR”) from Pond 1 and decontaminated the liner before
October 2015. Pond 1 is now a low volume wastewater pond.! Pond 3 was never a CCR surface
impoundment. See Figure 1 for a site map of the facility. Pond 2 was used for CCR
management/storage until 2019. In 2019, the CCR was removed and all other portions of the
exposed liner have been decontaminated. Because Pond 2 was used as a CCR surface
impoundment after October 2015, Pond 2 is regulated as an existing surface impoundment under
the newly promulgated Ill. Adm. Code Title 35, Part 845: Standards for the Disposal of Coal
Combustion Residuals in Surface Impoundments (State CCR Rule). Pond 2 is not currently in
service, and no liquids or wastewater is directed into the pond.

In accordance with 35 Illinois Administrative Code Part 845.710(b), a Facility (Owner/Operator)
is required to initiate and complete a closure alternatives analysis prior to selecting a final closure
method.

This Closure Alternat