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1.0 INTRODUCTION

.1 und
Pursuant to the request of the Illinois Environmental Protection Agency (Illinois EPA), this
document presents the Hydrogeologic Assessment (HA) Plan for the on-site ash pond areas at the
Midwest Generation, L1.C (MWG) Joliet Generating Station No. 29 in Joliet, lllinois. The
purpose of the HA Plan is to characierize the subsurface hydrogeology and to evaluaie the
potential, if any, for contaminant migration from the on-site ash ponds, This HA Plan was
devéloped as the result of numerous communications between MWG and the Illinois EPA, the
most recent being a meeting held at Tlinois EPA's offices in Springfield, linois on June 10,
2010. During that meeting, a conceptual approach for the completion of hydrogeclogic
assessments of MWG ash ponds at a number of sites (including Joliet No. 20) was presented by
MWG and was conceptually agreed to by the parties. MWG agreed to submit the substance of
the proposed assessment plans in written form to the Dlincis EPA in July 2010 for each of the

relevant sites.

This HA Plan for the Joliet No. 29 facility describes the objectives of the assessment, the specific
assessment work to be performed, and a description of the contents of the final repost, which will
provide the results of the assessment.

1.2 Site Location
The Joliet No. 29 facility (the Site) is located in Section 19, Township 35 North, Range 10 East,
in the City of Joliet, Will County, Hlinois. Figure 1 provides a Site Location Map.

Major features of the Site include a coal-fired power plant, coal piles, and three active ash ponds.
Two of the ponds are lined with a high-density polyethylene (HDPE) while the third is lined with
12" of geo-composite material on the botto]n; the total area of the three ash ponds is
approximately 10 acres. Figure 2 shows the locations of the three ash ponds.
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2.0 SCOPE OF WORK

2.1 Hydrogeologic A ent Objectiv
The Scope of Work for this HA has been developed based upon the objectives of the assessment
program. The objectives were defined by the Iliinois EPA in their original informational request.

The objectives are as follows:

1. Identification of Potable Well Use within 2,500 Feet of the Ash Ponds;
2. Evaluation of the Potential for Contaminant Migration from the Ash Ponds; and
3. Characterization of Subsurface Hydrogeology

Each of these objectives is discussed in more detail below, along with the specific scope of work
developed to achieve them.

2.2 Identification of Potable Well Use

MWG has completed the investigation of potable water well use within 2,500 feet of the Joliet
No. 29 ash ponds. MWG submitted the results of this investigation to the Ilinois EPA by letter
dated July 15, 2009. The results of the potable water well investigation will be incorporated into
the final HA Report.

2.3 Evaluation of Contaminant Migration Potential

The Dlinois EPA has requested that an evaluation of the potential for contaminant migration
from the ash ponds be performed in accordance with the groundwater non-degradation standard
of Mllinois Administrative Code (IAC) Part 620, Subpart C, Evaluation of the non-degradation
standard will require the installation and sampling of monitoring wells located both upgradient
and downgradient of the three ash ponds. The tasks necessary to complete this evaluation are
described below.

MWG13-15_39499
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2.3.1 Location and Installation of Groundwater Monitoring Wells

MWG will install eleven (11) groundwater monitoring wells spaced approximately 150 feet apart
around the perimeter of the ash ponds. The well locations have been selected so that both
upgradient and downgradient wells are represented. The spacing of the well locations at the Site
along the downgradient edge of the ash ponds has been calculated so as to detect a groundwater
plume emanating from a point source beneath the ash ponds. The site-specific calculations
which form the basis for the well spacing are contained in Attachment A.

Three of the monitoring wells will be upgradient of the ash ponds; the additional eight wells will
be downgradient of the ash ponds. Figure 3 shows the location of the proposed eleven
monitoring wells. The well borings will be advanced vsing hollow-stem augers and water rotary
drilling to an approximate depth of 20 feet below ground surface, 80 as to intersect with the
groundwater table for a depth of approximately 10 feet. Soil lithology will be inspected and
logged by an experienced geologist/engineer during the boring process. The final depth of the
wells will be determined in the field by the geologist/engineer based upon the depth at which
groundwater is encountered. Upon termination of each boring, a 2-inch diameter, PVC well will
be instailed in order to collect samples of the groundwater in the uppermost aquifer. The actual
depth of the screened interval of each monitoring well will be determined in the field based on
the field conditions encountered in order to ensure a representative groundwater sample can be
obtained. The monitoring wells will be completed to approximately 3 feet above grade with
PVC casing and covered with a stick-up, steel well protector with a locking cap.

2.3.2 Groundwater Sampling and Analytical Testi

MWG will measure the groundwater elevation in each of the eleven wells and collect pH and
conductivity measurements using a portable meter. Groundwater samples will be collected from
each of the wells with a peristaltic pump, using low-flow sampling techniques. The groundwater
samples will be filtered in the field using a disposable, 0.45um, in-line filter to allow for the
analytical testing of dissolved compounds. The samples will be immediately placed on ice in 2
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cooler &nd kept at a temperature of no higher than 4° F. The samples will be transported to
TestAmerica, an Illinois-EPA accredited analytical laboratory, in accordance with chain-of-
custody procedures that maintain the integrity of the samples.

The analytical laboratory will test groundwater samples from each of the wells for the
compounds listed in Table 1. Proposed analytes include the inorganic compouads listed in IAC
620.410(a), excluding both radium and the poly-aromatic hydrocarbons {PAHEs) listed in IAC
620.410(b).

The groundwater analytical results will be submitted to the Hlinois EPA electronically prior to
issuance of the firal assessment report.

24 rization of Su ace H lo

The subsurface hydrogeology beneath the ash ponds will be characterized by determining Site
lithology and the groundwater flow patterns in the vicinity of the ash ponds. The Site lithology
will be determined during the installation of the groundwater monitoring wells. In order to
determine the groundwater flow patterns, information concerning local hydraulic gradients and
permeability will be collected, as described in more detail below.

2.4.] Topographic and Water Elevation Surveys

A survey crew will measure both the top-of-casing and ground surface elevations of all installed
monitoring wells and the groundwater elevations within each of the monitoring wells. The
survey crew will concurrently measure the water elevation in each of the ash ponds and the Des
Plaines River. This data will be used to determine the hydrogeologic flow characteristics of the
Site. The data will also be used to construct geologic cross-sections of the Site.

MWG13-15_39501



Hydrogeologlc Assessment Plan
Midwest Generatlan, LLC

Ifinois Environmental Protection Agency
September 7, 2010

21053.026

PageSof6

2.4.2 Hydraulic Testing of Selected Wells

All wells will be developed using either a down-hole or peristaltic pump or by hand bailing until
at least three well volumes have been removed or the removed water appears clear. Five of the
eleven wells will be selected for hydraulic conductivity testing using rising- and falling-head
slug tests. Each slug test will be performed by inserting a ‘slug’ into the well, displacing the
water in the well. A down-hole water level measuring and recording device will measure the
rate at which the water level returns to its static level. The slug will then be removed from the
well, lowering the water level in the well. The rate at which the water level recovers to its static
level will be measured. This data will be used to calculate the hydraulic conductivity of the
uppermost aquifer at the Site.

2.5Fi nt R
A written report detailing the field methods employed and results of the hydrogeologic

assessment will be prepared and submitted to the Hllinois EPA. The report will include soil
boring logs and monitoring well construction diagrams, geologic cross-sections, analytical data
tables, hydraulic conductivity testing results, a potentiometric surface map, and a map detailing
the locations of potable water wells within 2,500 feet of the ash ponds. The proposed Table of
Contents for the final HA Report is as follows:

Introduction

Site Location and Regional Hydrogeology
Ash Pond Descriptions

Investigation Methodology

LA S A

Investipation Results
a. Results of Potable Water Use Investigation
b. Groundwater Elevation Data
¢. Local Litholegy
d. Groundwater Analytical Results
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¢. Permeability Testing Data
6. Findings and Conclusions of Hydrogeologic Assessment

3.0 SCHEDULE

This HA Plan is being submitted to the Illinois EPA for its review and approval. Implementation
of the HA Plan will begin upon receipt of written approval by the Dlinois EPA. It is anticipated
that the installation of the monitoring wells and initial sample analysis can be completed within 6
months of receipt of plan approval and a final Assessment Report can be submitted to Hlinois
EPA within 2 months of completion of all field wotk specified in this HA Plan.

MWG13-15_39503






TABLE 1

PROPOSED SAMPLING AND ANALYSIS PLAN
Midwest Generation, LLC
Joliet Generating Station No. 29

H
Specific Conductance
Groundwater Depth
Well Depth
Boron®
Sulfate”

Iron®
Manganese®
Total Dissolved Solids®
Antimony"
Arsenic”
Barium®
Beryllium"
Cadmium"
Chloride”
Chromium®
Cobalt*
Copper”
Cyanide®
Fluoride"
Lead
Mercury*
Nickel”
Nitrate as N'
Selenium®
Silver®
Thallivm®
Zinc"

NOTES,
" Drusolvtnd metals snaiyred by SW- 548 Methad 5020

P ptanived sifate anslyzed by SW-B46 Mictat 9038
FTotal dissolved wkis amalyzed by SW- 146 Methnd 2440C
9 isobrend chiunds: saulyz iy SW-40 et 9291

* Dunrerlvent emcrvury amalyrech by S%-846 Mesud 74704
1

Diwolvet sitrate analyred by SW 44 Methend 4300 NO2 and KO3

Joliet, INinois

September 2010

___ Field Parameter
Field Parameter
Field Parameter
Field Parameter

Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratorv Parameter
Laboratory Parameler
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameler
Laboratory Purameter
Laboratory Parametcr
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
Laboratory Parameter
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ATTACHMENT A
WELL SPACING CALCULATIONS

Purpose of Calculation

An estimate of the of theoretical contaminant plume widths at the Site was calculated in order to
determine the appropriate number and spacing of monitoring wells arcund the ash pond(s) for the
initial hydrogeologic assessments. The objective of this calculation is to determine the
approximately well spacing of the downgradient monitoring well network, located 25 feet
dowsngradient edge of the ash pond(s) which would result in the likely detection of a
groundwater plume emanating from a point-source beneath the ash pond(s).

Methodology

The width of a contaminant plume is dependent upon the transverse dispersitivity of the aquifer
{the mechanical mixing of a solute perpendicular to the direction of flow due to diverging flow
paths at the pore scale). The coefficient of transverse dispersion can be estimated using the
average linear velocity and the transverse dispersivity (which is estimated based upon the length
of the flow path). The distribution of contamination in an ideal plume wili follow a normal
distribution; therefore, 99.7% of the mass of contamination should be contained within three
standard deviations away from the center of mass, where the standard deviation is a function of
the coefficient of transverse dispersion. (Fetter, 1999)

The process of calculating the theoretical plume widths and well spacing is presented below:
1. Determine the Darcy velocity {q) of the aquifer:
q =KI, where:

K = hydraulic conductivity of aquifer {estimated from soil/rock type)
I = hydraulic gradient (calculated from groundwater elevations in Phase II
reports for each site)

2. Determine the average linear velocity (v) of the aquifer:

v = g/n, where

q =Darcy velocity (from above)
n = effective porosity (estimated from soil/rock type)

MWG13-15_39510



3. Determine the transverse dispersivity (ar) of the aquifer;
ot = ox/3 (from 35 IAC Part 742, Appendix C, Table C) where:

ax = longitudinal dispersivity = 0.10 * X, where:

X = distance along the centerline of the plume from the source (X was
measured from the approximate center of the ash pond(s) to a point 25 feet
downgradient from the downgradient edge of the ash pond(s).)

4, Determine the coefficient of transverse dispersion (Dr):
Dr = oy * v + D*, where:

¢y = transverse dispersivity (from above)

v = average linear velocity (from above)

D* = molecular diffusion (insignificant under most conditions, so not
included in calculation, see Fetter, 1999)

5. Determine the standard deviation of the contaminant distribution normal to flow (o,):

Oy = \IZD-rt, where:

Dt = coefficient of transverse dispersion (from above)
t = time for contaminant to travel from source to distance X = X/v

6. Determine the approximate well spacing:

Spacing = 30, (distance from center of plume to edge of plume normal to

groundwater flow)

All of the equations are taken from Contaminant Hydrogeology, 2 Edition by C.W. Fetter, 1999
except where noted. This methodology was discussed during a meeting held at Illinois EPA's
offices in Springfield, Illinois on June 10, 2010. The methodology presented herein is an industry

standard for determining monitoring well spacing.
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Results

After applying the above equations using Site-specific input parameters (as shown in the
following table), an approximate downgradient well spacing of 150 feet (rounded up from 140
feet) was found to be appropriate for & monitoring well network located 25 feet downgradient of

the edge of the ash ponds.

Well Spacing Calenlations Table
Calculations Result Units
q=K 0.0001 | ft/day
v=g/n 0.0014 | ft/day
ol = aX/3 5.83 | ft
DT=aT*v+D* 0.01 | ft2/day
oy = V2DTt 45.18 | ft
Approximate well spacing 140 | ft
Variables Value Source
K (ft/day) 0.456 | literature value for soil type
i {ft/ft) 0.0003 | from Phase |l groundwater elevations
n {unitless) 0.1 | estimated from soil type
X {feet) 175 | measured from center of ash pond
3ay 135.55 | calculated
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