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1 BACKGROUND

1.1 Introduction

This Hydrostatic Modeling Report has been prepared by Natural Resource Technology (NRT) on behalf
of Dynegy Midwest Generation, LLC (DMG) to estimate percolation from the Wood River West Ash
Complex (Site) and to evaluate hydrostaltic equilibrium of groundwater beneath the proposed pond cap
systems at the Wood River Power Station, Alton, Madison County, lllinois. The cap systems, as described
in the draft Closure and Post-Closure Care Plan for Dynegy Wood River Ash Complex (AECOM, 2016),
are proposed to be implemented on West Ash Pond 1 (WAP 1), West Ash Pond 2W (WAP 2W), and
West Ash Pond 2E (WAP 2E). The Hydrologic Evaluation of Landfill Performance (HELP) model was
used to predict percolation and to evaluate hydrostatic conditions of each ash pond in response to the
proposed cap system.

1.2 Ash Pond Scenarios

For each ash pond, two HELP model scenarios were established to represent the pond condition in
different stages: the baseline conditions for the pre-construction stage, prior to the implementation of the
proposed cap system, and the closure conditions for the post-construction stage, when the cap system is
in-place.

1.2.1 Baseline Conditions

WAP 1, WAP 2W and WAP 2E were categorized into two groups to represent baseline conditions:

®m  Unlined Ash Ponds (WAP 1 and WAP 2W) — represents the condition when coal ash,
primarily composed of fly ash in WAP 1 and WAP 2W, is deposited directly on the silty clay
foundation soil. It is assumed for ground surface condition that there is no stormwater runoff
and vegetation consists of a poor stand of grass.

B Lined Ash Pond (WAP 2E) — represents the condition when a composite clay/synthetic liner
system was constructed at the bottom of the ash pond. The basal liner is comprised of (from
bottom up} a 12-inch compacted clay layer and a 45-mil polypropylene liner. WAP 2E was
primarily used for bottom ash storage. It is assumed for ground surface condition that there is
no stormwater runoff and the ground is bare (i.e., no vegetation).

1.2.2 Closure Scenarios

Closure scenarios were modeled to represent the draft Closure and Post-Closure Care Plan cap
configurations (AECOM, 20186). The preferred cap system is comprised of a geomembrane cover with a
drainage layer, consisting of (from bottom up) a 40-mil LLDPE geomembrane, a geocomposite (to drain
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infiltrated surface water), and a 2-foot thick protective layer. The protective layer consists of an 18-inch
rooting zone soil layer and a 6-inch topsoil layer.

HELP model input assumes the proposed cover systems are properly constructed and maintained to
allow 100% stormwater runoff, i.e., the covers have positive drainage to prevent standing water and
vegetation consists of a fair stand of grass.

1.3 Objective

The purpose of this report is to estimate percolation from the ponds and to evaluate the design of the cap
systems on the hydrostatic conditions within the system. The time for the Wood River West Ash Complex
ponds to reach hydrostatic equilibrium is also assessed. This modeling report addresses the following:

B Eslimate the percolation rates from WAP 1, WAP 2W and WAP 2E. The percolation rates
serve as input data for recharge rates in the groundwater flow model (MODFLOW model) to
simulate Site hydraulics and leachate transport when no caps are implemented.

B Predict the percolation rates through the basal component of the pand when the designed
caps are implemented for WAP 1, WAP 2W and WAP 2E. The percolation rates serve as
input data for recharge rates in the MODFLOW moadel to predict Site hydraulics and leachate
transport when caps are in-place.

8 Assess whether the capped West Ash Complex ponds could reach hydrostatic equilibrium
conditions for the proposed design of the cap system, when applied with Site-specific
parameters, which means minimal water head fluctuation beneath the cap system on the
foundation soil following the completion of cap construction (i.e., flow rate in equals flow rate
out). If modeling indicates hydrostatic equilibrium is achievable, then the time it will take the
West Ash Complex ponds to reach hydrostalic equilibrium status is estimated.
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2 HELP MODEL SET-UP

2.1 Model Description

The Hydrologic Evaluation of Landfill Performance {HELP) mode! was developed by the U.S.
Environmental Protection Agency (Schroeder et al., 1994). HELP is a one-dimensional hydrologic model
of water movement across, into, through and out of a landfill or soil column based on precipitation,
evapotranspiration, runoff, and the geometry and hydrogeologic properties of a layered soil and waste
profile.

For this investigation, HELP Version 3.07 (Schroeder et al., 1994) was selected to estimate the hydraulic
conditions beneath caps implemented on the Wood River West Ash Complex as prescribed by AECOM
(2016). The hydrologic data enlered into HELP are listed in Tables 1 through 4 and described in the
following paragraphs.

2.2 Input Data

Tables 1 and 2 present input data used to configure the baseline HELP models for unlined ash ponds
(WAP 1 and WAP 2W) and the lined ash pond (WAP 2E), respectively. Tables 3 and 4 present input data
used to configure the cap HELP models for the capped unlined ash ponds (WAP 1 and WAP 2W) and
capped lined ash pond (WAP 2E), respectively. Climatic input variables were synthetically generated by
the HELP model using default values for St. Louis, MO, and a latitude of 38.87° N for the Wood River
Power Station. Rainfall frequency and temperature patterns for more than 100 cities are programmed into
HELP. St. Louis, MO was the closest city to the Site. The model used St. Louis, MO default precipitation
and temperalure coefficients to generate daily precipitation and temperature data. A 30-year simulation
period was selected for baseline models of WAP 1 and WAP 2W, which provided a sufficient duration to
review the impact of precipitation variance on outputs for models. The baseline model for WAP 2E used a
16-year simulation period to simulate only the time period following placement of the polypropylene liner.
The closure was modeled for a 100-year simulation period after completion of cap construction. The
100-year simulation duration was required to indicate the trend for the designed cap to reach equilibrium.

Physical input data were based on the actual and proposed configurations of the ponds, measured soil
properties, and in the absence of site specific measurements, assumed soil properties (NRT, 2016;
AECOM, 2016). The coal ash was subdivided into several 18-inch thick (WAP 1 and WAP 2W) or 12-inch
thick (WAP 2E}) sublayers in the models. Coal ash thickness was obtained from the record of soil borings
conducted in the pond (NRT, 2016).
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HELP MODEL SET-UP

The initial moisture content of the uncapped coal ash in the baseline scenarios was set equal to porosity
for saturated coal ash or field capacity for unsaturated coal ash to simulate specific saturated conditions
in each pond. The thickness of saturated coal ash was determined from soil boring records (NRT, 2016).
The initial surface water of the WAP 2E baseline model was set as 60 inches to represent the standing
water in the pond. Any excess water above 60 inches is removed as it flows through a weir into the
adjacent Pond 3.

For closure scenarios of WAP 1 and WAP 2W, the initial moisture contents of existing layers were set to
the steady-state conditions as in the baseline models. The initial moisture content of existing layers for
the closure scenario of WAP 2E were set equal to the moisture content calculated by HELP at Year 16
from the baseline model under the assumption that the cap would be implemented in Year 2016. The
initial moisture content for the capfliner materials was set equal to field capacity. The cap was assumed to
allow 100% surface water runoff provided the cap drainage is properly maintained.

Individual material layers were assumed to be homogenous; that is, the material layers have uniform
texture and hydraulic properties. Hydraulic properties of materials, including hydraulic conductivity,
porosity, field capacity, and wilting point, were either the default HELP database values or as provided by
the geosynthetic manufacturer, such as the hydraulic conductivity (1 x10™"" cm/s) of the basal
polypropylene liner at WAP 2E. The hydraulic conductivity of fly ash in WAP 1 and WAP 2W was set
equal to the calibrated value in the previous 2000 HELP Moadel (NRT, 2000). The hydraulic conductivity of
bottom ash in WAP 2E was set as the default HELP database value.

Field measurement of horizontal hydraulic conductivity of the foundation layer silty clay has a geometric
mean value of 2.4x10°° cm/s (Hampion and O'Hearn, 1984). Laboratory measurement of vertical
hydraulic conductivity of the silty clay has a geometric mean value of 1.1x107 cm/s (Hampton and
O'Hearn, 1984; Kelron Environmental, 2004; NRT, 2016). A value of 3.0x107 cm/s (near the geometric
mean vertical conduclivity) was selected for modeling. The baseline scenarios for the West Ash Pond
Complex resulted in saturated ash thicknesses that correlate well with observed conditions indicating the
model was calibrated for prediction runs.

2.3 Types of Analysis
Two types of HELP simulations were performed: prediction analysis and sensitivity analysis.

The prediction analysis was conducted to estimate percolation rates for each capped pond, which were
later input to the groundwater flow model. The prediction analysis was also performed to estimate the
hydraulic head on the foundation soil, which was used to evaluate the hydrostatic status over time for the
Wood River West Ash Complex and to estimate the time for the hydraulic head to reach equilibrium.
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HELP MODEL SET-UP

( Sensitivity analysis was used to determine the significance of input parameters for the Wood River West
; Ash Complex to reach hydrostatic equilibrium. Sensitivity analysis was performed for parameters
potentially influencing the capped West Ash Complex hydrostatic conditions, including:
® [nitial thickness of saturated fly ash zone (applied only for capped unlined ash pond)
B Hydraulic conductivity of foundation soil
B Geomembrane placement

B Geomembrane installation defects

C
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3 HELP MODEL RESULTS

3.1 Percolation Calculation

HELP input and output files are included as Appendix A on the attached CD. Calculated percolation rates
through the foundation soil fluctuated with changes in precipitation and evaporation conditions. Average
foundation soil percolation rates calculated from the HELP simulations are summarized in Table 5, and
were used in the groundwater flow models. The baseline condition percolation rates though the
foundation soil estimated for WAP 1, WAP 2W and WAP 2E are 8.67 inch/yr, 8.52 inch/yr and

0.71 inchlyr, respectively.

3.2 Prediction Analysis

The HELP model was run for 100 years after cap construction completion, applying the input parameters
listed in Section 2.2.

Figures 1a, 1b and 1c exhibit the predicted hydraulic heads in the system and the predicted percolation
rates through the basal component of the pond. Due to the different magnitudes of percolation rate
decreases for capped unlined ash ponds (Figures 1a and 1b), the post closure period was divided into
three stages: the initial one with dramatically decreasing percolation rate, the intermediate one with slowly
decreasing percolation rate, and the last one with approaching-zero percolation rate. Mean values of the
percolation rates for each period were calculated and shown in Table 5, which were 5.28 inchfyr

{Year 1-10), 0.28 inch/yr (Year 11-31) and 0.002 inch/yr (Year 32-100) for capped WAP 1; and

5.24 inch/yr (Year 1-8), 0.28 inch/yr (Year 10-28) and 0.001 inch/yr (Year 29-100) for capped WAP 2W,
respectively. The closure condition percolation rate though the foundation soil for WAP 2E was estimated
as a mean value of 0.33 inchfyr throughaut the 100-year period due lo its relatively constant decreasing
trend (Figure 1c).

As shown on Figures 1a and 1b, the hydraulic head on the foundation soil and percolation rate through
the system behave in a similar manner for the two unlined ash ponds, WAP 1 and WAP 2W. The

hydraulic heads on the foundation soil continuously decrease until approximately Year 10-11 from cap
construction completion when equilibrium is reached and the head on the foundation soil is minimized.

Figure 1c shows the predicted hydraulic head on the basal liner and the predicted percolation rate
through the basal liner and foundation soil for capped WAP 2E. The predicted hydraulic head starts to
decrease from the beginning of the cap completion until the end of the 100-Year simulation duration.
Correspondingly, the percolation rate follows a decreasing trend along with the hydraulic head. The
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HELP MODEL RESULTS

capped pond does not reach equilibrium within the 100-year model simulation, which is largely because
the hydraulic conductivity of the basal liner limits pond dewatering. Although this prediction model does
not indicate the year when the cap scenario reaches equilibrium, the continuously decreasing trends in

hydraulic head and percolation rate indicate the system is gradually approaching equilibrium.

3.3 Sensitivity Analysis

Sensitivity analyses were performed on select layer paramelers as summarized in Table 6 and as
described in the following paragraphs. The closure scenario of WAP 1 was chosen to represent capped
unlined ash pond for sensitivity analyses. The changes in hydraulic heads under sensitivity analyses are
shown on Figures 2 through 5.

Initial Thickness of Saturated Ash Zone

The hydraulic heads on the WAP 1 foundation soil were predicted under different initial thicknesses of
saturated fly ash (from 90 inches to 210 inches) for the chosen cap scenario, as shown on Figure 2. The
plot shows the hydraulic heads were sensitive to the initial thickness of saturated fly ash in the early
years. At approximately Year 10, the different hydraulic heads converged to a minimum level approaching
zero. The result implies hydrostatic equilibrium can be attained under all tested initial thickness of
saturated ash zone in approximately 10 years.

draulic Conductivity of Foundation Soil

The hydraulic heads within the ponds were predicted under a range of foundation soil hydraulic
conductivities (1.0%10® to 1.0x10°® cm/s), and plotted on Figures 3a (capped unlined ash pond) and 3b
(capped lined ash pond), respectively.

For capped unlined ash pond WAP 1 (Figure 3a), the hydraulic head does not build up when the hydraulic
conductivity of foundation soil is 3.0x107 cm/s or above. Additionally, in the extreme condition of

1.0x10°® cmis, the hydraulic head does not accumulate but decreases with time. Although this prediction
model does not indicate the year when the 1.0x10™® cm/s scenario reaches equilibrium, the continuously
decreasing trends in hydraulic head indicate the system is gradually approaching equilibrium. It is not
believed that the foundation soil behaves as a unit with a hydraulic conductivity as low as 1.0x10® cm/s
because the ponds have been uncapped without any runoff for over 10 years, and water levels have not
approached the top of the berms. Therefore, the result shows that hydrostatic equilibrium can be attained
under a wide range of foundation soil hydraulic conductivity.

For WAP 2E (Figure 3b}, the hydraulic heads in all scenarios remain consistent throughout the simulation
period. The hydrostatic equilibrium of capped WAP 2E is not sensitive to the chosen range of hydraulic

conductivity of the foundation soil.
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HELP MODEL RESULTS

Geomembrane Placement Quality

The hydraulic heads on the capped unlined ash pond foundation soil (Figure 4a) and the capped lined
ash pond basal liner (Figure 4b) were predicted under a range of the cap geomembrane placement
quality (from poor to excellent). The consistent hydraulic heads predicted for all scenarios reveal the
hydrostatic conditions for both capped ponds are minimally sensitive to the placement quality of the
geomembrane.

omembrane Installation Defects
The hydraulic heads on the capped unlined ash pond foundation sail (Figure 5a) and the capped lined
ash pond basal liner (Figure 5b) were predicted under a range of installation defects for the cap
geomembrane (from poor to excellent). According to Figure 5a, the hydrostatic equilibrium of capped
unlined ash pond is not sensitive to the chosen range of installation defects. Figure 5b reveals that, for
capped lined ash pond, with high geomembrane installation defects, the hydraulic head decreases more
slowly than the scenario with low geomembrane installation defects. However, all scenarios show a
decreasing trend in hydraulic head, suggesting hydrostatic equilibrium could be reached under the
simulated range of geomembrane installation defects.
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() 4 SUMMARY

The HELP model was used to estimate percolation rate within the Wood River West Ash Complex, and to

evaluate the hydrostatic conditions with implementation of proposed cap systems. Input parameters were

chosen based on Site specific configurations and a range of parameters were tested for sensitivity to the

hydraulic head accumulated beneath the cap system in the 100 years following closure completion. The

results of the modeling indicate:

Hydrostatic equilibrium can be obtained for the proposed Wood River West Ash Complex under
the current hydrogeological conditions for WAP 1, WAP 2W, and WAP 2E with the proposed cap
system for each pond.

Hydraulic head in the proposed cap system for WAP 1 and WAP 2W is expected {o decrease to
near-zero level for equilibrium at Year 10-11 after completion of cap construclion (Figures 1a and
1b).

Hydraulic head in WAP 2E with the proposed cap system is expected to keep decreasing beyond
the 100-year simulation duration after the cap completion (Figure 1c). Although the system does
not reach hydraulic equilibrium during the simulation timeframe, the continuously decreasing
hydraulic head indicates a trend toward hydrostatic equilibrium.

The hydrostatic condition of capped unlined ash ponds (WAP 1 and WAP 2) is sensitive to the
foundation soil hydraullc conductivity as shown on Figure 3a. The higher foundation soil hydraulic
conductivities of 1.0x10® and 1.0x10°® cm/s indicate the hydraulic head is minimized within

3 years. Hydrostatic equilibrium i is reached in approximately 10 to 11 years with a foundation soil
hydraulic conductivity of 3. 0x107 cmls Where the foundation soil hydraulic conductivity is
unrealistically low, as with the 1 .0x10"® cm/s case, the calculated hydraulic head still
demonstrates a decreasing trend, although equilibrium is not realized in the modeled 100 years
following cap completion.

The proposed cap with a permeability of 1.0x10™"" cm/s is lower than both the lab measured
vertical permeability and the field measured horizontal hydraulic conductivity and meets the
criteria of 40 CFR Part 257.102 (U.S. EPA, 2015).

The proposed capping system - a geomembrane cover with a drainage layer, consisting of (from bottom

up} a 40-mil LLDPE geomembrane, a geocomposite (to drain infiltrated surface water), and a 2-foot
thick protective layer - is feasible for all three ponds. The hydraulic heads within the ash ponds will
continue to decrease following cap construction and hydrostatic equilibrium will be attained.

O
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Moderate - Hydraulic head changes higher than 10 inch and hydrostatic equilibrium can be attained.
High - Hydrostatic equilibrium cannot be attained.
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Negligible - Hydraulic head changes within 1 inch and hydrostatic equilibrium can be attained.
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Moderate - Hydraulic head changes higher than 10 inch and hydrostatic equilibrium can be attained.
High - Hydrostatic equilibrium cannot be attained.
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Low - Hydraulic head changes within 10 inch and hydrostatic equilibrium can be attained.

Moderate - Hydraulic head changes higher than 10 inch and hydrostatic equilibrium can be attained.
High - Hydrostatic equilibrium cannot be attained.
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Sensitivity Explanation

Negligible - Hydraulic head changes within 1 inch and hydrostatic equilibrium can be attained.
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High - Hydrostatic equilibrium cannot be attained.

1\




TABLES



Table 1. HELP Input Parameters - West Ash Ponds 1 and 2W Baseline Conditions NRT PROJECT NO.: 2376

Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
ydrostatic Modeling Report DATE: 8/23/16

Dynegy Midwest Generation, LLC

Parameter Notes
Climate Data
City St. Louis, MO Nearby city to the Site within HELP database
Latitude 38.87°N Plant latitude
Evaporation Zone Depth (in} 20 8 - bare ground, 20 - fair grass
Leaf Index 1 1 - poor stand of grass (Schroeder, 1994)
Growing Season Period, Average
Wind Speed, and Quarterly HELP model defaults See HELP output in Appendix A
Relative Humidity.
ﬁ:::l;e:r:r :fi:': for Synthetic 0 30-year periad is applied to look for equilibrium.
Temperature, Evapotranspiration, synthetically generated using St. Louis, MO
and Precipitation defaults. E
LSoII Layer Data
Soil-general
% Where Runoff Possible 0 -
Area {acres) 1 Unit area
Specify Initial moisture content Y -
Initial Surface Water/Snow (in) 0 -
Soil Layers West Ash Pond 1 West Ash Pond 2W
; Unsaturated Fly Ash L
3
4
St 5
C 6 Saturated Fly Ash
; Saturated Fly Ash i
9
10
11 Siity Clay
12
13 Silty Clay -
Layer Parameter
Layer # (West Ash Pond 1) 1-2 3-12 13
Layer # (West Ash Pond 2W) 1 2-10 11
Type 1 1 3 1 = vertical percolation layer, 3=barrier soil liner
Thickness Per Layer {in) 18 18 ;gi::::dzm Based onfinid measuramant
Material Texture Number 30 30 14 14 = silty clay; 30 = fly ash
Poraosity {vol/vol) 0.541 0.541 0.479 Default value for selected soil texture
Field Capacity (vol/vol) 0.187 0.187 0371 Default value for selected soil texture
Wilting Point {vol/vol} 0.047 0.047 0.251 Default value for selected soil texture
initial Moisture Content (vol/vol) F P P P = porosity, F = field capacity
Fly ash value calibrated (2000 HELP Model}; silty
Hydraulic Conductivity {cm/s) 1.00€-05 1.00E-05 3.00E-07 clay unit K value chosen based on the range of
field/laboratory measurements
Soils-runoff
SCS Runoff Curve Number
Slope
Length (ft) - No runoff is assumed in this scenario
Texture
( : " Vegetation

” NATURAL
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Table 2. HELP Input Porameters - West Ash Pond 2E Baseline Condition NRT PROJECT NO.: 2376
Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
Hydrostatic Modeling Report DATE: 8/23/16

Dynegy Midwest Generation, LLC

I_ Parameter Notes
Climate Data
City St. Louis, MO Nearby city to the Site within HELP database
Latitude 38.87°N Plant latitude
Evaporation Zone Depth (in) 8 8 - bare ground, 20 - fair grass
Leaf index o 0 - bareground (Schroeder, 1994)
Growing Season Period, Average
Wind Speed, and Quarterly HELP model defaults See HELP output in Appendix A
Relative Humidity.
N f Y fi theti
umERE T Y ari Tor Syrthitic 16 Year 2000 - Year 2016
Data Generation
Temperature, synthetically generated using St. Louis, MO
Evapotranspiration, and defaults.
Soil Layer Data
Soil-general
% Where Runoff Possible 0 -
Area [acres} 1 Unit area
Specify Initial moisture content Y
Initial Surface Water/Snow {in} 60 5
§_ Soil Layers r
1-10 Saturated Bottom Ash
1 45-mil polypropylene liner
12 clay liner i
13 Silty Clay
Layer Parameter
Layer # 1-10 11 12 13
1 = vertical percolation layer, 3 = barrier soil
Type 1 4 3 1
P |liner, 4 = flexible membrane liner
Thickness Per Layer {in) 12 0.045 12 90 Based on field measurement
Material Texture Number 31 - 16 14 14 = silty clay; 16 = barrier soil, 31= bottom ash
Porosity {volfvol} 0.578 - 0.427 0.479 |Default value for selected soil texture
Field Capacity {vol/vol) 0.076 - 0.418 0.371 |Default value for selected soil texture
Wilting Point {vol/vol) 0.025 - 0.367 0.251 |Default value for selected soil texture
Initial Moisture Content (vol/vol) P P P P P = porosity, F = field capacity

* . default value; silty clay unit K value chosen
based on the range of field/laboratory

i ivi .1E-03* .00E- 1.0e-7* 0E-7
Hydraulic Canductivity (cm/s) 4103 HO0E-LL A measurements; Polypropylene K value supplied

| by vendor
Pinhole Density {holes/acre) - 1 - - 1 = Excellent
Installation Defects (holes/acre} - 4 - - 4 = Good
Placement Quality - 3 - - 3 = Good
Soils-runoff
SCS Runoff Curve Number
Slope
Length {ft) - No runoff is assumed in this scenario
Texture
Ve‘etation

NATURAL
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Table 3. HELP Input Parameters - West Ash Ponds 1 and 2W Closure Conditions NRT PROJECT NO.: 2376

. Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
ﬂ.‘ Hydrostatic Modeling Report DATE: B/23/16
Dynegy Midwest Generation, LLC
' Parameter Notes
Climate Data
City St. Louis, MO |Mearby city to the Site within HELP
Latitude 38.87°N Plant latitude
Evaporation Zone Depth (in) 20 8 - bare ground, 20 - fair grass

1 - poor stand of grass, 2 - fair stand

Seatindex ? of grass (Schroeder, 1994)

Growing Seasan Period,

Average Wind Speed, and HELP model defaults See HELP output in Appendix A
Quarterly Relative Humidity.
Number of Years for Synthetic 100 b
Data Generation
Tempersturs; ) synthetically generated using St. Louis, MO defaults. -
Evapotranspiration, and
|Soil Layer Data
Soil-general §
E % Where Runaff Passible 100 The Iam.lﬁl cap does not have areas
of ponding water
Area (acres) 1 Unit area
Specify Initial maisture ¥
content
Initial Surface Water/Snow o
(in)
Soil Layers West Ash Pond 1 CAP West Ash Pond 2W CAP
1 Vegetative Cover Vegetative Cover
2 Soil Rooting Zone Soil Rooting Zone
_— 3 Geocomposite Drainage Layer Geocomposite Drainage Layer
Q 4 40-mil LLDPE geomembrane 40-mil LLDPE geomembrane
2 Unsaturated Fly Ash Unsataraed Cy Sih
7
8
9
10 Saturated Fly Ash
11
12 Saturated Fly Ash
13
14
15 Silty Clay
16 _
17 Silty Clay
r MNATURAL
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Table 3. HELP Input Parameters - West Ash Ponds 1 and 2W Closure Conditions
Q Wood River Ash Impoundment System

Hydrostatic Meodeling Report

Dynegy Midwest Generation, LLC

NRT PROJECT NO.: 2376
BY: M_W  CHKDBY: BGH
DATE: 8/23/16

O

Parameter Notes
Layer Parameter
Layer # [West Ash Pand 1) 1 2 3 4 5-6 7-16 17
Layer # {West Ash Pond 2W) 1 2 3 4 5 6-14 15
1 = vertical percolation layer;
T 1 1 2 4 1 1 3 %
i 3=harrier soil liner
108 (Pond 1)/ |-
B 18 ; 0.04
Thickness Per Layer {in) 033 18 18 96 (Pond 2W)
9 = silt loam, 14 =silty clay, 16 =
Material Texture Number 9 9 20 36 30 3¢ 14 barrier soil, 20 = drainage net, 30 = fly
ash, 36 = LDPE
Porosity (vol/vol) 0.501 0.501 0.85 - 0.541 0.541 0.479 Default value for selected soil texture
Field Capacity {vol/vol) 0.284 0.284 0.01 - 0.187 0.187 0.371 Euefault value for selected soil texture
Wilting Paint {vol/vol) 0.135 0.135 0.005 = 0.047 0.047 0251 Default value for selected soil texture
Initial Moisture Content
F F F - P P = =
(vol/val) F P = porosity, F = field capacity
*Default values.
fly ash value calibrated (2000 HELP
Hydraulic Conductivity {cm/s) |1.90E-04* 1.90E-04*  10° 4.0E-13* 1.00E-05 1.C0E-05 3 00E-07 Model); silty clay unit X value chosen
based on the range of field/laborat
measurements
Pinhole Density - - - 1 o e .
Installation Defects - = - 4 - = -
Placement Quality - =_ I = 3 - el - _
Soils-runoff
SCS Runoff Curve Number 80.3 HELP Calculated
Slope 1% (Pond 1)/1.3% (Pond 2W) AECOM 30% Design
Length (ft) 800 {(Pond 1}/890 (Pond 2W) Estimated values
Texture 9 Based an uppermost soil type {silt
loam)
|_Vegetation 3 3 - fair stand of
/’j_ NAluRAL
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Table 4. HELP Input Parameters - West Ash Pond 2E Closure Condition NRT PROJECT NO.: 2376

» Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
~ 'Hydrostatic Modeling Report DATE: B/23/16
Dynegy Midwest Generation, LLC
Parameter Notes
te Data
City St. Louis, MO Nearby city to the Site within HELP
Latitude 38.87°N Plant latitude
I
(Ei:;p"m A Zene: Ospth 20 18 - bare ground, 20 - fair grass
1 - poor stand of grass, 2 - fair stand of
2
feat Indgx |grass {Schroeder, 1994}
Growing Season Period,
Average Wind Speed, and . ;
HELP mode] defaults
Quarterly Relative model defau See HELP output in Appendix A
Humidity.
Number of Years for 100
Synthetic Data Generation
Temperature,

Eianotianspirition and synthetically generated using 5t. Louis, MO defaults,

Soil Layer Data
Sull-Eener:l

% Wihare Ruraif Passibie i L'I‘he landfill cap does not have areas of
ponding water
Area (acres) 1 Unit area
Specify Initial moisture v i
cantent
Initial Surface Water/Snow o ",
{in}
|L_Soll Layers
: 1 Vegetative Cover
2 Soil Rooting Zone
3 Geocomposite Drainage Layer
4 40-mil LLDPE geomembrane
5
6
7
8
q i
10 Saturated Bottom Ash
11
12
13
14
15 45-mil polyprapylene liner
16 clay liner
17 Silky Clay

il i
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Table 4. HELP Input Porameters - West Ash Pond 2E Closure Condition

NRT PROJECT NO.: 2376

Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
Hydrostatic Modeling Report DATE: 8/23/16
Dynegy Midwest Generation, LLC
Parameter | Notes
Layer Parameter
Layer # 1 2 3 4 5-14 15 16 17
1 = vertical percolation layer, 2 =
Type 1 1 2 4 1 4 3 1 fateral drainage layer, 3 = barrier soil
liner, 4 = flexible membrane liner
Thickness Per Layer (in) 6 18 0.33 0.04 12 0.045 12 S0 -
9 = silt loam, 14 =silty clay, 16 =
Material Texture Number 9 9 20 36 31 - 16 14 barrier soil, 20 = drainage net, 31=
bottom ash, 36 = LOPE
Porosity {val/vol) 0.501 0.501 0.85 - 0578 - 0.427 0.479 |Default value for selected soil texture
Field Capacity {vol/val) 0.284 0.284 0.01 - 0.076 - 0.418 0.371 |Default value for selected soil texture
Wilting Point {vol/vol) 0.135 0.135 @ 0.005 - 0.025 - 0.367 0.251 |Default value for selected soil texture
Initial Moisture Content E F F E 8 a p 8 P =_porositv. f = field capacity, 8 =
{volfvol) estimated value from baseline
* - default value; silty clay unit K value
. chosen based on the range of
uctivi
:"':;‘;"k Conductivity |1 9oe.0a* 1.90E-04° 10° 4.0E-13* 4.16-03* 1.00E-11 1.067* 3.00E-07 |field/laboratory measurements;
CHL Polypropylene K value supplied by
vendor
Pinhale Density - - - 1 - 1 - - 1 = Excellent
Installation Defects - - - - 4 - - 4 = Good
Placement Quality = -~ = -~ -  |3=Good
Soils-runoff _
SCS Runoff Curve Number 80.9 HELP Calculated
Slope 1.5% AECOM 30% Design
Length (ft} 560 Estimated values
Texture 9 Based on uppermost sail type (silt
_Vegetation 3 3. fair stand of grass
NAluMl
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Table 5. Foundation Soil Percolation Rate Summary
1Wood River Ash impoundment System

Hydrostatic Modeling Report

Dynegy Midwest Generation, LLC

NRT PROJECT NO.: 2376
BY: M_W
DATE: 8/23/16

CHKD BY: BGH

- Percolation Rate through Sisviilition Yaar
Foundation Soil {(inches/year)
West Ash .Pond 1 8.67 1-30
Baseline
West Ash P.ond 2W 8.52 1-30
Baseline
West Ash If'ond 2E 0.71 1-16
Baseline
West Ash Pond 1 D26 1-10
with CAP 0.28 11-31
0.002 32-100
West Ash Pond 2W 5.24 1-9
with CAP 0.28 10-28
0.001 29-100
West Ash Pond 2E with
CAP 0.33 1-100

( -
.
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Table 6. HELP Sensitivity Analysis NRT PROJECT NO.: 2376
'Wood River Ash Impoundment System BY: M_W  CHKD BY: BGH
~ Hydrostatic Modeling Report DATE: 8/23/16
Dynegy Midwest Generation, LLC

_—
]garameter Sensitivity to Hydrostatic Equilibrium’
Synthetic Cap for  Synthetic Cap
Model Value Tested Range Unlined Pond® __ for Lined Pond
[lsoil Layers
Initial Saturation Thickness (in} 180 90, 180, 216 Moderate NA 41

Soil Parameters--foundation soil

1.0E-05, 1.0E-06,

Hyraulic conductivity (cm/s) 3.00E-07 3.0E-7, 1.0E-08 Moderate Negligible
Soil Parameters - membrane layer

Placement Quality 3 2,3,4 Negligible Negligible

Installation Defects 4 1. 4,10 Negligible Low

Notes:

» 1. Sensitivity Explanation
C Negligible - Hydraulic head changes within 1 inch and hydrostalic equilibium can be attained.
© Low- Hydraulic head changes within 10 inch and hydrostalic equilibrium can be attained.
Moderate - Hydraulic head changes higher than 10 inch and hydrostatic equilibrium can be attained.
High - Hydrostatic equilibrium cannot be attained.
2. West Ash Pond 1 Soil Cap was used to perform the sensilivity analyses.
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APPENDIX A
HELP MODEL FILES

(PROVIDED SEPARATELY)
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Figure 3-2 (cont'd). Bottom Elevation (feet) Array for Layer 7 (top) and Layer 8 (bottom).
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1.1 OVERVIEW

This Hydrogeologic Site Characterization Report was prepared by Natural Resource Technology, Inc., an OBG
Company (NRT) in support of a Closure Plan for impoundments located at the Hennepin Power Station,
Hennepin, Illinois (Figure1) which is owned by Dynegy Midwest Generation, LLC (DMG). This report and the
Closure Plan apply to Coal Combustion Residuals (CCR) surface impoundments associated with Ash Pond No. 2
within the East Ash Pond System and not to any of the other impoundments present at the Hennepin Power
Station. However, information gathered to evaluate other CCR units on site regarding geology, hydrogeology,
and groundwater quality is included, where appropriate. The Closure Plan for Hennepin Ash Pond No. 2 includes
the area previously intended to be future CCR disposal cells west of the Landfill. A notice of intent to close Ash
Pond No. 2 was provided in November 2015.

Numerous hydrogeologic investigations have been performed concerning the CCR Units located at the Site. The
information presented in this site characterization report includes recent data collected to comply with the
Federal CCR Rule (40 CFR Part 257) as well as comprehensive data collection and evaluations from prior
hydrogeologic investigation reports, including, but not limited to, the following:

Hydrogeologic Study, Existing Ash Ponds, Hennepin Power Plant, Illinois Power Company, Hennepin,
Illinois. John Mathes & Associates, Inc.; April 19, 1983. Six monitoring wells were installed, currently
designated as wells 02 through 06. Well 01 was abandoned during construction of the East Ash Pond,
Monitoring wells 03 through 06 are downgradient of Ash Pond No. 2 and well 02 is an upgradient well
located south of the impoundment. Grain size analyses were performed on soil samples.

Investigation of Site Closure Options at Illinois Power Company’s Hennepin East Ash Impoundment.
Report No. STM1/135/96-02. Science & Technology Management, Inc., June 1996. A supplemental
hydrogeologic characterization was conducted to further characterize the Hennepin East Ash Pond System,
develop a groundwater flow and transport model and evaluate four alternative closure options using the
model. Eight new monitoring wells (wells 10 through 17) were installed around the east ash impoundment
system to augment the existing network. Six new wells were located along the intermediate berm that
separates Ash Pond No. 2 from the East Ash Pond, and two wells were located up gradient of the East Ash
Pond. Field permeability tests were conducted on eight wells.

Field Implementation Plan, New East Ash Landyfill, Hennepin Power Station, Hennepin, Illinois. Natural
Resource Technology and Kelron Environmental; February 2, 2009. Described the data collection and
analysis to be performed to satisfy the requirements of the hydrogeologic investigation as well as complete
the groundwater impact assessment and groundwater monitoring plan.

Water Well Survey, Dynegy Midwest Generation, Hennepin Power Station, Hennepin, Illinois. Natural
Resource Technology and Kelron Environmental; June 3, 2009. A water well survey was performed in
accordance with the “Right to Know” Potable Water Well Survey procedures of 35 Illinois Administrative
Code 1600.210(b)(1) and 1600.210(b)(2). The purpose of this survey was to identify water wells located
within 2,500 feet of DMG’s Hennepin Power Station property boundary.

Prediction of Groundwater Transport: Pond 2 East, Hennepin Power Station, Hennepin, Illinois. Natural
Resource Technology and Kelron Environmental; July 8, 2009. Groundwater transport modeling was
completed to evaluate liner alternatives proposed for the Leachate Pond by simulating the effects of a release
on groundwater quality.

Assessment of Potential for Groundwater Impact on Identified Water Wells, Dynegy Midwest Generation,
Hennepin Power Station, Hennepin, Illinois. Natural Resource Technology and Kelron Environmental;
August 26, 2009. An assessment of the potential for impact of the ash impoundment on water quality of
potable water wells identified in the water well survey.
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New Coal Combustion Waste (CCW) Landfill, Initial Facility Report, Hydrogeologic Studies and
Evaluations, Section 25 Hydrogeological Investigation, Hennepin Power Station, Hennepin, Illinois.
Natural Resource Technology and Kelron Environmental; December 19, 2010. Provided the foundation on
which the monitoring system, groundwater impact assessment, and groundwater quality standards are to be
developed for inclusion with the Initial Facility Report for the New CCW Landfill. Forty-one borings (B-1
through B-41) were advanced near and within the footprint of the Site during February and March 2009 for
Site engineering studies. Four new monitoring wells (18S, 18D, 19S and 19D) were installed along the north
perimeter, downgradient of the Site. One new well (08D) was located to the south adjacent to existing

well 08.

New Coal Combustion Waste Landfill, Initial Facility Report, Hydrogeologic Studies and Evaluations,
Section 27 Groundwater Impact Assessment, Hennepin Power Station, Hennepin, Illinois. Natural
Resource Technology and Kelron Environmental; December 19, 2010. Three-dimensional numerical flow
and transport modeling was used to estimate the effect of leachate seepage from the landfill on groundwater
concentrations at the downgradient edge of the zone of attenuation.

New Coal Combustion Waste Landfill, Initial Facility Report, Hydrogeologic Studies and Evaluations,
Section 28 Groundwater Monitoring Program, Hennepin Power Station, Hennepin, Illinois. Natural
Resource Technology and Kelron Environmental; December 19, 2010. Describes the groundwater
monitoring program to identify discharges from all waste disposal units (Phases) within Ash Pond No. 2 and
the leachate collection system associated with the new CCW Landfill.

30% Design Data Report for Dynegy Hennepin Power Station; West Polishing Pond, West Ash Pond, East
Ash Pond and Ash Pond No. 2 CCR Units. AECOM, January 12, 2016. The data package included summary
tables, geotechnical laboratory data and exploratory logs for 32 auger borings, 38 CPT soundings and 7
standpipe piezometers.

2016 East Ash Pond and Coal Combustion Waste Landfill Annual Report, Hennepin Power Station,
Dynegy Operating Company, Hennepin, Illinois. Natural Resource Technology, Inc., March 13, 2017.
Annual report assessing groundwater quality data, statistical trend analysis and a waste management
summary for the CCW Landfill.

Pursuant to the December 2010 Initial Facility Report (IFR) prepared for the Landfill at the Hennepin Power
Station, DMG is required to perform groundwater monitoring and prepare annual reports in accordance with
35 IAC Part 815. These annual reports have been submitted to the Illinois EPA from March 2012 through March
2017 and have documented the groundwater levels, flow, and water quality at the CCW Landfill and East Ash
Pond System during this six-year period.

In conjunction with this report, a Groundwater Monitoring Plan and a Groundwater Management Zone
Application are being prepared to support the closure of Ash Pond No. 2. In addition, the groundwater flow and
transport model was updated to evaluate the effect of the ash pond closure on groundwater quality and to
predict the fate and transport of CCR leachate components. Modeling has also been conducted to enable
estimation of the time required for hydrostatic equilibrium of groundwater to be achieved beneath Ash Pond
No. 2.

1.2 SITE LOCATION AND BACKGROUND

Ash Pond No. 2 is located in the northeast quarter of Section 26, Township 33 North, Range 2 West, Putnam
County, Illinois and approximately 3 miles north-northeast of the Village of Hennepin (Figure 1). The
impoundments are situated less than 200 feet south of the Illinois River and approximately one mile east of the
Big Bend, where the river shifts course from predominantly west to predominantly south. Existing ash
impoundments border Ash Pond No. 2 to the east and south. Surrounding areas include industrial properties to
the east and south of the impoundments, agricultural land to the southwest, and the Hennepin Power Station to
the west (Figure 2). The industrial properties include:
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Tricon Materials is located immediately east of the site at 13559 Esk Street. Tricon Materials is an aggregate
business providing various fill and washed sand, gravel, crushed rock, rock and boulder products.

Washington Mills (formerly known as Exolon) is located south of the impoundment at 13230 Esk Street. They
produce abrasive grains and specialty electro-fused minerals.

Between the Hennepin Power Station property and Washington Mills, north of Esk Street, is a 9-acre parcel
that was once owned by Advanced Asphalt. The unoccupied property includes several abandoned buildings.

13 SITE HISTORY

The Hennepin Power Station had two coal-fired units constructed in 1953 and 1959 with a capacity of 210 MW.
The coal source changed several times since the station was constructed. The Hennepin East Ash Pond System is
shown on Figure 2 and consists of the following CCR units:

Ash Pond No. 2 (East Ash Pond No. 2): Used to store and dispose fly ash, bottom ash, and other non-CCR waste
streams, including coal pile runoff. The pond, currently encompassing approximately 18 acres, is unlined with a
variable but lowermost bottom elevation of 451 feet. The approximate dates of construction of each successive
stage of Ash Pond No. 2 are summarized below.

Date Event

1958 Construction of Ash Pond No. 2

1978 Embankment raise of Ash Pond No. 2

1985 Embankment raise of Ash Pond No. 2 to elevation 484 feet
1989 Embankment raise of Ash Pond No. 2 to elevation 494 feet
1996 Pond was removed from service and completely dewatered

2009 to 2010 Eastern portion of Ash Pond No. 2 was removed to facilitate construction of the Leachate Pond.

2010/ 2011 Landfill Phase | cell was constructed in 2010 over placed CCR in Ash Pond No. 2 adjacent to the
Leachate Pond. In February 2011, 7,500 cubic yards of bottom ash was placed into the Phase |
cell as a post-construction freeze-protection measure to protect the leachate collection system
and geomembrane liner. No other material (fly ash or bottom ash) has been placed in the landfill
since then.

2014 North Embankment tree removal, grading, and vegetation re-establishment adjacent to Ash Pond
No. 2.

A Modified Closure Work Plan was submitted in 2010 which indicated Ash Pond No. 2 would be closed by
capping as future landfill phases were constructed. This Work Plan was approved by the the IEPA in a letter
dated March 3, 2010. The former proposed Landfill Phases II, IIl and IV will no longer be constructed above Ash
Pond No. 2, which is the subject of this Closure Work Plan.

East Ash Pond (Primary Pond): Used to store and dispose bottom ash, fly ash, and other non-CCR waste and to
clarify process water prior to discharge in accordance with the station’s NPDES permit. The 510-acre-foot pond
was constructed in two phases. The first phase occurred in 1995 when the pond bottom and sidewalls were
constructed to a total depth of 32 feet with a variable but lowermost bottom elevation of 458 feet. The bottom
and sidewall liners were constructed with 48 inches of compacted clay with a hydraulic conductivity of 1 x 10-7
centimeters per second (cm/sec). The sidewall liners constructed during the first phase extended 20 feet above
the bottom liner and water level within the pond was limited to 15 feet above the bottom liner. The second
phase of construction occurred in 2003 when the sidewall liners were raised an additional 12 feet and the total
water depth was raised to approximately 30 feet. The raised sidewalls were lined with 12 inches of compacted
clay having a hydraulic conductivity of 1 x 10-6 cm/s, a 45-mil polypropylene geomembrane, and a
polypropylene geotextile fabric. This pond remains in service for the treatment of bottom ash transport waters,
miscellaneous low volume wastewater streams, and unsold fly ash.
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Polishing Pond (Secondary Pond): Constructed in 1995 with a 48-inch thick compacted clay liner having a
vertical hydraulic conductivity of 1 x 107 cm/sec.

Leachate Pond (Pond 2 East): A 25.5-acre-foot pond constructed with a composite liner consisting of 60-mil
HDPE overlying two feet of compacted clay with a vertical hydraulic conductivity of 1 x 10-7 cm/sec.
Construction was completed December 2010.

Ash Pond No. 4 (Pond 4): A former unlined impoundment, now dry, classified as a non-CCR pond (capped or
otherwise maintained).
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2 REGIONAL AND LOCAL GEOLOGY

2.1 TOPOGRAPHY

There are three geomorphic features dominant in the immediate vicinity of the Hennepin Power Station: an
upper river terrace at an elevation of about 500 to 550 feet, a lower river terrace at an elevation of about 450 to
460 feet, and the current river valley filled with alluvium to an elevation of about 445 feet. The plant and Ash
Pond No. 2 were constructed on the original narrow lower terrace between the Illinois River and the uplands.
The original lower terrace is approximately 10 to 20 feet above normal river level (441 feet at the Hennepin
Power Station). The East Ash Pond, Polishing Pond and Ash Pond No. 4 were constructed on the upper terrace at
an elevation of approximately 500 to 505 feet, or 60 to 65 feet above normal river level.

The lower road on the north side of the Site lies at an elevation of 480 to 485 feet. The upper road along the top
of the north berm for Ash Pond No. 2 is at an elevation of approximately 494 to 500 feet. The berm slopes
steeply toward the river and its base is close to the river bank.

2.2 REGIONAL GEOMORPHOLOGY

The Hennepin Power Station is located in the Bloomington Ridged Plain Section of the Central Lowland
Province. The Bloomington Ridged Plain includes most of the Wisconsinan Stage moraines and is characterized
by low, broad morainic ridges with intervening stretches of relatively flat or gently rolling ground moraine.
Drainage is generally in the initial stages of development, and most streams follow, and are eroding, in
constructional depressions, many of which cross morainic ridges. The valleys of principal streams are large and
have floodplains bordered by valley-train terraces. The Illinois River has a broad, flat-bottomed valley with
steep walls and is bordered by numerous steep-walled valleys with steep gradients.

2.3 SOILS

Surficial soils at the East Ash Pond System and vicinity are shown on Figure 3, based on the soil survey
performed in Putnam County in 1986 (Soil Conservation Service, May 1992). Former soils underlying the Site
are identified as Moundprairie Silty Clay Loam, Wet (#1480). The Moundprairie series soils consist of poorly
drained, moderately permeable soils on floodplains. These soils formed in alluvium. This soil association is well
suited for and used as habitat for wetland wildlife. These soils are unsuitable for dwellings and only moderately
suitable for cultivated crops, due to shallow water table and flooding.

Areas surrounding the East Ash Pond System that are not designated Urban Land (#533) or Gravel Pits (#865)
are predominantly classified as Wea Silt Loam (#3984, 398B). The Wea series consists of well drained soils on
stream terraces. These soils formed in glacial outwash. Permeability is moderate in the upper part of the profile
and very rapid in the lower part. Most areas of this association are well suited for and used in cultivating crops.
Some areas are used as a source of sand and gravel, such as the property to the east.

24 BEDROCK

2.4.1 Lithology

The uppermost bedrock at the Hennepin Power Station, including the East Ash Pond System, is the
Pennsylvanian Carbondale Formation (Kolata, 2005), which consists of shale with thin limestone, sandstone,
and coal beds (Figure 4). The bedrock surface elevation is between 400 and 450 feet (Willman et al., 1967).
Three deeper borings around the perimeter of the East Ash Pond System confirm the presence of shale bedrock
between elevations 400 and 410. Water well logs at the power plant indicate shale bedrock at an elevation of
roughly 350.

The thickness of the Pennsylvanian rocks ranges from 150 feet in the western part of Putnam County to more
than 525 feet along the eastern margin of the county (Woller, 1976). In the vicinity of the Hennepin Power
Station, the Pennsylvanian rocks have an estimated thickness of approximately 300 to 400 feet. Beneath the
Pennsylvanian rocks are Mississippian and Devonian-age interbedded layers of limestone and shale over
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Silurian-age dolomite. The dolomite generally ranges in thickness from 410 to 505 feet in the immediate region
(Willman, 1942; Frankie, 2002). Crevassing in the unit varies widely and well yields are inconsistent.

Deeper bedrock units beneath the Silurian-age dolomite consist of the following in descending order (Woller,
1976; Frankie, 2002):

Maquoketa Shale Group of Ordovician age, composed primarily of blue to green shales with some limestone
and dolomite layers, occurs at depths of less than 1,000 feet in the northwest part of Putnam County to
1,200 feet in southern Putnam County, with a thickness generally ranging from 155 to 240 feet. This shale is
an aquitard between the Silurian dolomite and deeper dolomite and sandstone aquifers.

Ordovician age dolomite and sandstone aquifers, including the following:

Galena-Platteville Dolomite Group at depths of about 1,150 feet in northwest Putnam County to about
1,400 feet in the southeast, ranging in thickness from 320 to 380 feet

Glenwood-St. Peter Sandstone at depths of about 1,450 feet in west Putnam County near the site to
1,750 feet in the southeast part of the county, ranging in thickness from about 120 to 170 feet

Dolomite with some shale and sandstone beds below depths of 1,750 to 1,800 feet near the site,
principally consisting of the Shakopee (130 to 150 feet thick), New Richmond (approximately 165 feet
thick), and the Oneota (approximately 215 feet thick) formations

Cambrian age dolomite and sandstone aquifers, including the Ironton-Galesville and Elmhurst-Mt. Simon
formations

Precambrian age igneous and metamorphic

Based on the directory of coal mines for Putnam County (ISGS, 2006), the nearest coal mines in the vicinity of
the Hennepin Power Station are located approximately 3 miles to the northeast and 4 miles to the southeast.
These mines, identified as #8 and #298, are both abandoned underground shaft mines that used the longwall
method of mining, essentially removing all of the coal. The #8 mine, called the Lacey Mine, was active from

1883 to 1890. The coal seam at this location ranged from 28 to 42 inches in thickness. The #298 mine, called the
St. Paul Mine, and later the Prairie State Mine, operated from 1905 to 1925 and from 1930 to 1939. The coal
seam at this location ranged from 42 to 66 inches in thickness.

The coal mined is called the Colchester Seam, also known as the No. 2 and LaSalle Seam. The Colchester Seam is
located within the lower portion of the Carbondale Formation, which is the shallowest coal mined in the region.
In the vicinity of the site, the Colchester Coal occurs at a depth of approximately 200 to 300 feet.

2.4.2 Structure

The major geologic structural features around Illinois are shown on Figure 5. The Hennepin Power Station is
located within a relatively stable region of the continent within the north-central portion of the Illinois Basin.
Rock units to the northeast of the Site form the La Salle Anticlinorium where folds are expressed in synclines,
anticlines, arches, and monoclines present in the area (Nelson 1995; Anderson 1988). The Paleozoic bedrock
strata, consisting of Pennsylvanian and older rocks, have a southwestern regional dip of approximately 15 to
30 feet per mile due to the effects of the anticlinorium. Variations to the bedrock dip occur in areas where there
are local structures. The anticlinorium has subparallel anticlines, domes, monoclines, and synclines, which can
change local dip and strike of bedrock units (Nelson, 1995).

2.4.3 Seismic Setting

The Sandwich Fault Zone is located approximately 35 miles northeast of the Site (Figure 5). Vertical
displacement on the Sandwich Fault Zone ranges from 150 to 800 feet. The fault zone is downthrown to the
northeast. Due to the depth of burial by Quaternary sediments and the lack of well or seismic data, detailed
information about the fault zone is unavailable. Although depicted as a single fault on this map, evidence from
surrounding counties indicates that the Sandwich Fault Zone is a complex configuration of many faults of
varying direction and amount of displacement (Kolata, 1976).
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The Plum River Fault Zone is a 112-mile long, east-west trending zone of high-angle faulting in east-central lowa
and northwest Illinois, roughly 60 miles northwest of the Site. The north side of the fault zone is downthrown,
with documented net vertical displacements of Silurian strata up to 270 feet. The physical relationships of
Pennsylvanian deposits to the Plum River Fault Zone are not known with sufficient precision to preclude up to
33 feet of post-Pennsylvanian displacement. Historic data are inadequate to evaluate the potential for seismic
hazard associated with the Plum River Fault Zone (Bunker, B.]., G.A. Ludvigson, B.]. Witzke, 1985). United States
Geological Survey (USGS) seismic hazard maps show no enhanced ground acceleration in the Plum River Fault
Zone vicinity.

2.5 UNLITHIFIED DEPOSITS GEOLOGY

2.5.1 General Unlithified Geology

The unlithified geologic deposits covering bedrock in the region surrounding the East Ash Pond System are
derived from recent river deposition (alluvium), glacial outwash, and glacial till deposits. Total unlithified (drift)
thickness ranges from 50 to 200 feet, generally becoming thicker with distance from the Illinois River
southward from the impoundment. The geologic history of the Illinois River Valley was described in detail by
Willman (1973), Hansel (1996), and Frankie (2002).

The Illinoian and Wisconsinan glaciers repeatedly moved over the area. The Illinois River established its present
position during the Woodfordian substage of Wisconsinan glaciation, which covered the area as far south as
Peoria. Wisconsinan drift lies directly on bedrock as a result of repeated Woodfordian glacial episodes eroding
earlier deposits of loess and glacial drift.

During the glacial retreats from the Hennepin area, numerous moraines were deposited across the Illinois
Valley. Large areas between these moraines and/or the glaciers subsequently flooded from meltwaters. One
such lake was glacial Lake Illinois, which formed behind the Bloomington Moraine, crossing the Illinois River
valley near Peoria. Rapid melting and drainage from this area (Kankakee Flood) deepened and widened the
valley, cutting an extensive terrace at an elevation of 500 to 550 feet about 14,500 years ago. These deposits
(Henry Formation) are mostly fine gravel and pebbly sand and may be as much as 150 to 200 feet thick in the
large terrace on which the city of Hennepin is located (areas shown as ‘gh’ on Figure 6), along with the eastern
(i.e., East Ash Pond System) and southeastern portion of the Hennepin Power Station property.

Another major flooded area formed behind the Tinley Moraine creating Lake Chicago. During downcutting of the
Lake Chicago outlet about 3,000 years ago, the Chicago Outlet River deposited coarse gravel in bars on the
eroded surfaces. The lower river terrace that underlies the Ash Pond No. 2 includes deposits of the Chicago
Outlet River. These deposits commonly occur about 20 to 40 feet above the Illinois River and may be up to about
50 feet in thickness. They are generally coarser and more uniformly sorted than the higher terrace deposits that
occur immediately south of the Site.

The Illinois River is currently shallowly entrenched in glacial outwash and the Chicago Outlet River deposits.
Lateral erosion by the river has developed a floodplain and deposited alluvium (Cahokia Alluvium) in
abandoned channels. Alluvial deposits of the modern Illinois River consist largely of clayey silt and sandy silt
with lenses of sand and gravel. The alluvium, where present, is 20 to 40 feet thick, overlying thick deposits of
sand and gravel of the Henry Formation. These areas (shown as ‘al’ on Figure 6), occur between the
northernmost portion of the East Ash Pond System and the river.

2.5.2 Site Lithology

Based on stack-unit maps of geologic materials in the Site vicinity (Berg and Kempton, 1988), local stratigraphy
is characterized by the following downward sequence of unlithified deposits:

Cahokia Alluvium: These are the alluvial sediments deposited in abandoned channels from relatively recent
lateral erosion by the Illinois River. These deposits extend to depths of less than 20 feet and consist largely of
sandy silts and clays interbedded with sands and gravels.
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= Henry Formation: These are the glacial outwash deposits comprising the low-level terraces, up to about
40 feet above the Illinois River. The deposits extend to depths greater than 20 feet and are dominated by
gravelly soils. Beneath the pond berms and the surficial veneer of clay, granular deposits were encountered
for nearly the full depth of all borings on the Site. These granular deposits are primarily gravel containing
sand and lesser amounts of boulders, cobbles and fines.

The Henry Formation deposits are underlain by shale bedrock.

Three continuously sampled boring were drilled to confirm the local stratigraphy and hydrogeologic setting
information. These borings fully penetrated the Cahokia Alluvium and Henry Formation into the shale bedrock.
Boring 08D extended 30 feet below the bottom of the Henry Formation, which comprises the uppermost aquifer.
The bedrock surface is relatively flat and was encountered between elevations 400 and 410, about 85 to 90 feet
below ground surface.
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3 REGIONAL AND LOCAL HYDROGEOLOGY

3.1 BEDROCK — REGIONAL AND LOCAL

The Pennsylvanian rocks in the region are not considered a municipal or subdivision water supply source (Gibb,
1979). Water-bearing openings are extremely variable from place to place and are best developed near the
surface in thin limestones and sandstones, when present within the predominantly shale formation. In the
bedrock upland areas away from the Illinois River, farm and domestic water supplies are obtained locally from
sandstone and creviced limestone in the upper 250 feet of these rocks (Woller, 1976). When present, the
limestone and sandstone units yield less than 10 gallons per minute (gpm) (Visocky et. al, 1985). Water quality
within the bedrock varies considerably and it becomes highly mineralized with increasing depth. As a result, the
Pennsylvanian bedrock is not a reliable source of groundwater.

The Pennsylvanian rocks generally have low porosity and hydraulic conductivity. The porosity of shale typically
ranges from 1 to 20 percent (Walton, 1988). Representative horizontal hydraulic conductivity for shale typically
ranges from 5x10-¢ to 5x10-10 centimeters per second (cm/s). Representative vertical hydraulic conductivity
ranges for shale are 5x10-8 to 5x10-12 cm/s (Walton, 1988).

Recharge to the Pennsylvanian rocks is derived locally from vertical leakage through the glacial drift and other
unlithified materials that are in turn recharged from precipitation.

Deeper bedrock units beneath the Pennsylvanian rocks and their water-bearing properties (Woller, 1976) are as
follows:

Silurian dolomite, which may provide water to wells in moderate quantities from cracks and crevices, but is
too mineralized for most uses.

Maquoketa Group of Ordovician age composed of nonwater-bearing shales and acts as an aquitard between
the Silurian dolomite and deeper water-bearing units.

Cambrian-Ordovician Aquifer (a/k/a Midwest Bedrock Aquigroup), composed of the Ironton-Galesville
aquifer at the base of this group up through the Glenwood-St. Peter Sandstones. These formations are the
major bedrock aquifer and principal water producing zones in the region capable of yielding moderate
quantities of groundwater (Visocky et. al, 1985).

In the region surrounding the site, these bedrock aquifers provide municipal water supply sources. The villages
of Granville and Standard, about five miles southeast of the Site, both obtain their water supply from the Galena-
Platteville Dolomite and Glenwood-St. Peter Sandstone, with wells ranging in depth from 1,740 to 1,793 feet.
Pumping rates range from about 60 to 150 gpm.

As noted earlier, the Pennsylvanian-age Carbondale Formation defines the base of the unlithified deposits (and
uppermost aquifer) underlying the East Ash Pond System and is regarded as the first confining unit beneath the
uppermost aquifer. Water well logs at the power plant indicate shale bedrock at an elevation of roughly 350. In
the vicinity of the Hennepin Power Station the Pennsylvanian rocks have an estimated thickness of
approximately 300 to 400 feet. The Pennsylvanian rocks of this area contain little or no usable water and are
seldom considered for even domestic water supply purposes due to generally low effective porosity and
hydraulic conductivity (Gibb, 1979).

3.2 UNLITHIFIED DEPOSITS — REGIONAL

Regional groundwater flow in the unlithified deposits above the shale bedrock discharges into the Illinois River.
Depth to the water table is typically greater than 20 feet below ground surface around the site. The water table
elevation can vary significantly, depending on the river stage. During flood stages, exfiltration from the river may
temporarily recharge groundwater close to the river and the water table beneath the East Ash Pond System and
adjacent areas of the floodplain may rise to levels mimicking river elevations.

The Henry Formation deposits have high hydraulic conductivity compared to the underlying bedrock. Pump test
and specific capacity data were obtained for five high capacity industrial and municipal wells screened in the
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unlithified deposits along the Illinois River within several miles of the Hennepin Power Station (ISWS, 1989).
Hydraulic conductivity of the Henry Formation sand and gravel ranged from 5 x 10 2 cm/s to 3 x 10-1 cm/s, with
a median of 1 x 10-1 cm/s. Pumping rates ranged from 125 to 1,570 gallons per minute and the tests were
conducted over periods ranging from 30 minutes to 24 hours. Effective porosity typically ranges from 20 to 35
percent for poorly sorted sand and gravel alluvial deposits (Walton, 1988; Fetter, 1980).

Hydraulic conductivity of the alluvial deposits, generally consisting of lower permeability materials (i.e., silt, silty
sand, and clay), will typically be several orders of magnitude lower than the more permeable outwash sand and
gravel deposits of the Henry Formation. However, no published regional data is available specifically for the
shallow alluvial deposits. Silt, clay, and mixtures of sand, silt, and clay typically have horizontal hydraulic
conductivity ranging from 10-4 to 10-7 cm/s (USDI, 1981; Fetter, 1980).

3.3 UNLITHIFIED DEPOSITS - SITE SPECIFIC

3.3.1 Site Stratigraphy

The stratigraphy within and immediately surrounding the Site consists of fill, unlithified river alluvium, and
Pleistocene-age glacial outwash deposits overlying Pennsylvanian-age shale bedrock. Surficial soils encountered
at most boring locations at the site are coal ash fill and man-made berms constructed of a variety of locally
available materials, primarily sand, gravel, and coal ash. Where undisturbed or partially excavated, the surficial
soils at the Site (Figure 3) are poorly drained, moderately permeable Moundprairie Silty Clay Loam, Wet
(#1480) formed in alluvium on floodplains.

Geologic cross-sections across of the study area (shown on Figures 7 and 8) include three southwest-northeast
lines and two northwest-southeast lines. Ash Pond No. 2 is located over the original narrow lower terrace
between the Illinois River and the uplands. The original lower terrace is approximately 10 to 20 feet above
normal river level of 441 feet (see Figure 7 cross-section A-A’, Figure 8 cross-section D-D’). The East Ash Pond,
Polishing Pond and Ash Pond No. 4 were constructed on the upper terrace at an elevation of approximately 500
to 505 feet, or 60 to 65 feet above normal river level (see Figure 8 cross-sections D-D’ and E-E").

There are two hydrogeologic units present at the site: alluvium and Henry Formation sands and gravels. The
river is immediately adjacent to the lower terrace, east of the site, and there is minimal alluvium between the
Site and the river. The highly permeable Henry Formation sands and gravels make up the upper and lower
terraces, and fill the valley beneath the alluvium. The sand and gravels of the two terraces are indistinguishable,
consisting of a heterogeneous mixture of silty-sandy gravel, with cobble zones and with boulders up to several
feet in diameter. The Henry formation is more than 100 feet thick in the river valley and at least 130 feet thick
on the upper terrace.

The Henry Formation and alluvium comprise the uppermost aquifer at the Site and extend from the water table
to the bedrock. This uppermost aquifer extends about 7,000 feet upgradient from the site to the south where
clay-rich glacial till is encountered. Glacial tills such as this typically yield little water.

The Pennsylvanian-age bedrock consists of interbedded layers of shale with thin limestone, sandstone, and coal
beds. The shale bedrock unit has low hydraulic conductivity and defines the lower boundary of the uppermost
aquifer.

3.3.2 Water Table Elevation and Groundwater Flow

Monitoring wells installed at the East Ash Pond System are shown on Figure 9. Well construction details are
provided in Appendix A and summarized on Table 1.

3.3.2.1 Horizontal Groundwater Flow

Groundwater elevations have been measured quarterly since 2008. The Illinois River is the regional
groundwater discharge area. Under normal conditions at the Site, groundwater flows from south to north
discharging into the river as shown on Figure 10. Appendix B provides additional water table contour maps
prepared for the Closure Work Plan Annual Reports during the years 2011 through 2016.
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Horizontal hydraulic gradients are moderate (0.002 to 0.004) as groundwater approaches the site south of the
East Ash Pond and Polishing Pond. The horizontal gradient becomes virtually flat beneath the East Ash Pond and
Polishing Pond as well as the Site before steepening between the Site and the river. The flattening of the
horizontal gradient is attributed to the highly permeable sand and gravel that runs continuously along the south
perimeter of the East Ash Pond System, as illustrated in cross sections B-B’, C-C’ and D-D’ (Figures 7 and 8).

Horizontal groundwater flow at the base of the uppermost aquifer also moves from south to north toward the
[llinois River, based on hydraulic head measurements in monitoring wells 08D, 18D, and 19D. Horizontal
gradients at depth are somewhat lower than at the water table, averaging 0.0003.

3.3.2.2 Impact of River Stage on Groundwater Flow

The river basin experiences annual spring flooding during the months of March, April, May, and sometimes June,
while lesser flooding occasionally occurs during autumn. River stage during high precipitation and/or flood
events seasonally rises above adjacent groundwater elevations and groundwater gradients will temporarily
reverse in response to the river temporarily recharging the aquifer. Groundwater gradient reversals are
observed on the quarterly groundwater elevation contour maps for December 29, 2008, March 16, 2010 and
June 22-23, 2015. The contour map for June 2015 is attached as Figure 11. During these events, the groundwater
flow direction reverses, moving south to southeasterly across the Site at moderate to steep horizontal gradients
of about 0.01. Groundwater flow at depth also reverses but at a much lower horizontal gradient of 0.00006. The
groundwater flow reversals are typically limited in duration and extent.

The figure below compares the groundwater hydrograph recorded at former well 14 with the river hydrograph
recorded at the power plant (STMI, June, 1996). Well 14 was located adjacent to wells 12 and 13 between the
CCR Landfill and East Ash Pond (Figure 9). This graph shows that groundwater elevations respond rapidly to
major flood events where river elevations rise above adjacent groundwater levels. It also indicates that
groundwater levels, at least as far as the south side of Ash Pond No. 2, can be expected to rise in response to
river flooding to elevations consistent with those observed at the river.
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3.3.2.3 Vertical Hydraulic Gradient

Vertical hydraulic gradients were calculated at nested well locations in September and December 2015 and are
shown on Table 2. Vertical gradients in upgradient well nest 08/08D were consistently flat or moderately
upward at about 0.01. Well nests adjacent to the river (18S/18D and 19S/19D) were inconsistent (0.01
downward to 0.007 upward) and showed no correlation with the Illinois River recharging the aquifer or
receiving groundwater discharge. Based on these observations and the physical characteristics of the uppermost
aquifer, vertical groundwater gradients do not appreciably affect the horizontal migration of dissolved
constituents.

3.3.2.4 Impact of Existing Ponds

The existing ponds immediately south of the site do not appear to be altering groundwater flow direction. The
East Ash Pond and Polishing Pond are lined as described in Section 1.3. The flat horizontal groundwater gradient
beneath this area and the small and inconsistent upward/downward vertical gradients at well nest 12/13
suggests there is no mounding of the water table occurring due to leakage from the ponds.

3.3.2.5 Groundwater Velocity

Groundwater flow velocity ranged from approximately 0.5 to 0.7 feet per day (ft/day) as groundwater flowed
from south to north of the Hennepin East Ash Pond in September and December 2015 during periods of normal
flow conditions (i.e. no flow reversals). As groundwater flowed from south to north of Hennepin Ash Pond No. 2,
the flow velocity was slightly higher and ranged from approximately 0.9 to 1.5 ft/day in September and
December 2015. Groundwater velocity was lowest, approximately 0.02 to 0.03 ft/day, as groundwater flowed
from south to north of Hennepin Landfill in September and December 2015. September and December 2015
groundwater flow velocities are summarized in Table 3.

3.3.3 Ash Saturation

Soil boring logs performed within Ash Pond No. 2 indicate the base grade elevation of ash is as low as 451 feet
(Appendix C). Groundwater elevations measured quarterly between the period of September 2007 and
December 2015 showed typical groundwater elevations in wells surrounding Ash Pond No. 2 below 450 feet.
However, as discussed in Section 3.3.2.2, groundwater elevations respond rapidly to river flood events that
recharge the aquifer. Groundwater elevations measured at well 14 on the south berm of Ash Pond No. 2
appeared to closely mimic river elevations during major flooding events when river elevations rise above
groundwater.

Daily river staff gauge elevations taken at the Hennepin Power Station crib house from January 2010 through
December 2016 are shown on the time-series graph below. Based on the above, it appears a portion of the ash
within Ash Pond No. 2 may occasionally become partially saturated for short periods during high precipitation
and/or flood events when river elevations exceed an elevation of at least 451 feet.
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3.3.4 Hydraulic Conductivity

3.3.4.1 Field Hydraulic Conductivity

The Henry Formation sands and gravels at the site are highly permeable with measured hydraulic conductivity
ranging from 3 x 100 cm/s to 1 x 10 cm/s and a geometric mean of 5.6 x 102 cm/s (Table 4). At several
monitoring well locations, water levels recovered as fast as the slug was removed and no drawdown recovery
measurements could be made by the transducer. These values are consistent with pump test data from area high
capacity wells screened in the unlithified deposits which ranged from 5 x 10-2 to 3 x 10-1 cm/s. The hydraulic
conductivity test analysis and results are provided in Appendix D1.

Pump test data from the fire well installed at the power plant in 1968 was also available to estimate the
permeability of the Henry Formation. This fire well is located at the southwest corner of the plant and was
drilled to a depth of 112 feet, terminating on shale. The lower 30 feet of the well is screened within unlithified
deposits. The well log is contained in ‘Water Well Survey’ (Kelron/NRT; June 3, 2009). The pump test hydraulic
conductivity result reported by Mathes (1983) was 1.3 x 10-1 cm/s.

No vertical hydraulic conductivity pattern was discerned from the slug test data. Horizontal hydraulic
conductivity appears consistently higher, on the order of 10-0 to 10-! in an east-west trending line under the East
Ash Pond and Polishing Pond. These high hydraulic conductivities coincide with a very flat hydraulic gradient.

A moderately steep horizontal gradient between wells 07 and 08 suggests that the hydraulic conductivity
upgradient of the site in the upper terrace may be locally somewhat lower, based on the occurrence of finer-
grained materials noted in the boring log for well 07.

3.3.4.2 Laboratory Hydraulic Conductivity

Test results for one sample collected by AECOM on the north berm of Ash Pond No. 2 for laboratory hydraulic
conductivity (ASTM D 5084) were as follows:

: e Hydraulic

Sample Location = Sample Depth (ft bgs) Description O T -
HEN-B023 27.0'-29.0' Very dark gray fly ash with sand and gravel 1.0x10°
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Laboratory hydraulic conductivity test results are provided in Appendix D2. Other geotechnical test results on
soil samples are provided in Appendix E.

3.3.5 Groundwater Classification

Per Illinois Administrative Code (IAC) Title 35, Section 620.210, groundwater within the Uppermost Aquifer at
the East Ash Pond System meets the definition of a Class I, Potable Resource Groundwater based on the
following criteria:

Groundwater in the uppermost aquifer extends 10 feet or more below the land surface
Hydraulic conductivity exceeds the 1 x 10-4 cm/s criterion (Table 4)

3.4 SURFACE WATER HYDROLOGY

3.4.1 Climate

The climate in Hennepin is humid and annual precipitation generally exceeds evapotranspiration. Illinois State
Water Survey records from 1962 through 2006 at the Hennepin Power Station indicate precipitation averages
34.45 inches per year. Monthly precipitation averages higher than 3 inches from April through September, and
1 to 3 inches in October through March. On average 16 inches of precipitation occur as snowfall.

State Water Survey temperature records show average daily temperatures for 1971 to 2000 ranging from above
70 degrees Fahrenheit in June, July, and August to below freezing in December, January, and February.

3.4.2 Surface Waters

The predominant surface water body in the region is the Illinois River and associated lowland backwater lakes.
The Illinois River is located directly adjacent to and down-gradient from the East Ash Pond System. A United
States Geological Survey (USGS) stream gage (#05558300) for the Illinois River at Henry, Illinois is located 15
river miles south (downstream) of the Hennepin Power Station. The gage datum elevation is 425.88 feet (NGVD
29). Daily gage heights for the periods of January 1, 2013 to November 18, 2016 are shown in the following graph
(USGS, 2016). The gage height of 15 feet, representing approximate base flow, occurs at elevation of about 441.
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Bordering the north perimeter of the East Ash Pond System, the river has a normal pool elevation of about
441 feet. River elevations measured at the USGS Henry, Illinois stream gage (#05558300) appear to be within
about 1 foot of the elevations taken at the Hennepin Power Station crib house.

Other surface waters in the vicinity include various ponds on property to the east created by sand and gravel
extraction as well as the East Ash Pond and Polishing Pond associated with the Hennepin Power Station.

A FEMA Flood Insurance Rate Map for Putnam County (Map No. 17155C0015E; Effective Date: February 4,
2011) is attached in Appendix F and can also be viewed online at:
http://www.illinoisfloodmaps.org/DFIRMpdf/putnam/putnam fin 0025.j

None of the impoundment berms within the East Ash Pond System occur below the base flood elevation value of
462 feet identified on the 2011 FEMA map. The berms of Ash Pond No. 2 were raised in 1989 to an elevation of
494 feet. The flood hazard areas shown on the map are defined as those areas subject to inundation by the 1%
annual chance flood (i.e., 100-year flood), also known as the base flood, that has a 1% chance of being equaled or
exceeded in any given year.

3.5 WATER WELL SURVEY

A comprehensive water well survey was conducted by NRT and Kelron (2009a) for a 2,500-foot radius around
the entire Hennepin Power Station property boundary, inclusive of the East Ash Pond System (Appendix G).
Based on State of Illinois records obtained from the Illinois EPA, Illinois State Geological Survey (ISGS), and
[llinois State Water Survey (ISWS) there are nine wells located outside of the Hennepin Power Station property
boundary within 2,500 feet of the East Ash Pond System. These included six industrial-commercial wells, two
farm/domestic wells, and one Non-Community Water Supply (non-CWS) on property identified as Exolon (now
known as Washington Mills). The Exolon non-CWS well has a 1,000 foot well head protection area (WHPA). The
Exolon non-CWS WHPA is located south of and does not intersect the Hennepin Power Station property
boundary. Each of the nine identified offsite water walls are upgradient of the Hennepin Power Station property
or not in the prevailing direction of groundwater flow.

Within the plant property boundary, there are four wells owned by DMG, all of which are non-potable and non-
contact industrial wells. One well is used exclusively for irrigation of the coal pile.

Kelron/Natural Resource Technology (2009b) performed an assessment of the potential for impact to water
supply wells identified in the water well survey within 2,500 of the Hennepin Power Station property boundary.
The assessment concluded there are no existing off-site water wells, potable or non-potable, that are likely to be
impacted by groundwater from the HPS property.
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4 GROUNDWATER QUALITY

4.1 SUMMARY OF GROUNDWATER MONITORING ACTIVITIES

Groundwater sampling at the East Ash Pond System was initiated in 1994 around Ash Pond No. 2. The
monitoring network was expanded with the subsequent construction of the additional ponds. All existing well
locations are shown on Figure 9. A summary of the monitoring activities performed at each well is shown below:

Sampling Sampling Current Sampling . .
Well No. Start Date End Date T CCR Unit Currently Monitored
2 Mar-95 NA Quarterly None
3R Mar-15 NA Quarterly Ash Pond No 2
4R Mar-15 NA Quarterly None
5R Mar-15 NA Quarterly Landfill
5DR Mar-15 NA Quarterly Landfill
6 Dec-94 NA Quarterly Ash Pond No 2
7 Dec-94 NA Quarterly Upgradient/Background Monitoring Well
8 Mar-95 NA Quarterly Upgradient/Background Monitoring Well
8D Jun-09 NA Quarterly Upgradient/Background Monitoring Well
10 May-95 NA Quarterly None
11 May-95 Jun-06 Not Sampled None
12 May-95 NA Quarterly East Ash Pond
13 May-95 NA Quarterly East Ash Pond
15 May-95 NA Quarterly None
16 May-95 NA Quarterly None
17 May-95 NA Quarterly None
18S Jun-09 NA Quarterly Ash Pond No 2
18D Jun-09 NA Quarterly Ash Pond No 2
19S Jun-09 NA Quarterly None
19D Jun-09 NA Quarterly None
40S Mar-11 NA Quarterly Landfill
45S Dec-15 NA Quarterly Ash Pond No 2
46 Dec-15 NA Quarterly East Ash Pond
47 Dec-15 NA Quarterly East Ash Pond
48 Dec-15 NA Quarterly Landfill

Wells 3, 4, 5 and 5D were abandoned and replaced in August 2014.

4.1.1 lllinois EPA Program Monitoring

Between 1994 and 2001, Ash Pond No 2 downgradient wells 03 and 06 were monitored for alkalinity, total
dissolved solids (TDS), calcium, magnesium, sodium, potassium, chloride, sulfate, boron, iron, manganese, and
field parameters (including pH). Based on the absence of exceedances of groundwater quality standards,
subsequent sampling events through October 2008 monitored only boron and field parameters.

An expanded background groundwater quality monitoring program was initiated in 2008 in conjunction with
the development of the CCR Landfill Phase I (Mathes, 1983), Phase Il (STMI, 1996) and Phase III (NRT/Kelron,
2010). Monitoring wells were sampled over a period of six consecutive quarters between December 2008
through March 2010 for analytical parameters per 35 IAC Part 811. The monitoring well network consisted of
14 water table monitoring wells (02 through 08, 10, 12, 15, 16, 17, 18S and 19S), two intermediate depth
piezometers (11 and 13), and three deep piezometers (08D, 18D and 19D) installed just above the bedrock.
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Samples were analyzed for general chemistry parameters (total and/or dissolved), metals (total and dissolved),
and organic parameters. Based on the results of the first two quarterly rounds of groundwater sampling and
analysis, and after evaluating leach-testing data from the CCR to be placed in the landfill, the organic
constituents are not expected in coal ash leachate and are monitored biennially at upgradient wells 08, 08D, 10,
12, 13 and wells 05, 05D, 40S, which are downgradient of the CCR Landfill Phase 1 cell.

The CCR Landfill became active in February 2011 with the placement of bottom ash into the Phase I cell in order
to protect the geomembrane liner (see Section 1.3). Quarterly detection groundwater monitoring was initiated
during the 1st Quarter of 2011 pursuant to DMG’s Initial Facility Report (NRT/Kelron, 2010) prepared for the
CCR Landfill, which calls for an annual report providing the following: an assessment of groundwater quality
data for background wells 08, 08D, 10, 12, 13 and downgradient wells 05, 05D, and 40S; and, a waste
management summary. In addition, the annual reports prepared from 2011 through 2016 have included
groundwater monitoring results for entire East Ash Pond System, including Ash Pond No. 2. The East Ash Pond
groundwater quality assessment utilizes the following 18 monitoring wells: upgradient wells 02, 07, 08, 08D, 16,
17; mid-gradient wells 10, 12, 13, and 15; and downgradient wells 03, 04R, 05R, 06, 18S, 18D, 19S, and 19D.

Of the 25 monitoring wells located at the East Ash Pond System in 2016, 20 are actively monitoring all of the
CCR ponds, non-CCR ponds, and former ponds under Illinois EPA permit or IFR requirements (Landfill, Ash Pond
No. 2 and East Ash Pond as well as the non-CCR units [Polishing Pond, Leachate Pond and former Ash Pond No.
4]). As aresult of slope re-grading activities along the north side of Ash Pond No. 2, wells 03, 04, and 05 were
sealed and properly abandoned on August 27, 2014 and replaced following completion of construction activities.
During construction, which continued from September through December 2014, three additional monitoring
wells (05D, 18S, and 18D) were inadvertently damaged. All sealed or damaged monitoring wells were replaced
or repaired in January 2015 and were sampled in the 1st Quarter of 2015.

4.1.2 CCR Rule Program Monitoring

In August 2015, NRT began an assessment of the existing monitoring well network(s) at the East Ash Pond
System with respect to the existing CCR units. Included in the assessment was a review of the current placement
and number of monitoring wells with respect to individual and contiguous CCR units as well as potential
locations for new monitoring wells, as appropriate.

Based on this review, NRT completed monitoring well installations at four additional locations as part of the CCR
monitoring network. Well 45S was installed to supplement the monitoring network at Ash Pond No. 2. Well 455
is intended to replace existing well 06, which was drilled in 1982 and is located approximately 300 feet beyond
the Ash Pond No. 2 berm (Figure 9). However, well 06 is continuing to be monitored under an existing Illinois
EPA permit. Wells 46 and 47 were installed at the East Ash Pond. Well 48 was installed as part of the CCR
monitoring network at the Landfill. The boring logs, well construction forms and other related monitoring well
forms are provided in Appendix A3.

The 40 CFR Part 257 monitoring well network locations for the CCR units are shown on Figure 9. The well
network consists of three upgradient/background wells (07, 08, 08D) and twelve monitoring wells installed in
the uppermost aquifer adjacent to the Landfill (40S, O5R, 05DR and 48), Ash Pond No. 2 (03R, 18S, 18D and 45S),
and the East Ash Pond (12, 13, 46 and 47). Sampling of these wells commenced December 2015.

All 25 existing wells at the East Ash Pond System are monitored for groundwater elevations, which are used to
produce groundwater flow maps.

4.2 GROUNDWATER MONITORING RESULTS AND ANALYSIS

4.2.1 lllinois EPA Program Monitoring Results

The following discusses groundwater quality data collected specific to Ash Pond No. 2 under the Illinois EPA
monitoring between 2008 through 2016. Summary tables of the inorganic groundwater quality data are
provided in Appendix H1. The groundwater quality standards that apply to Class I Potable Resource
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Groundwater are listed in 35 [IAC 620.410 or background concentrations based on statistical analyses, as
described in the Groundwater Monitoring Plan (NRT, 2017).

4.2.1.1 General Inorganic Constituents

Boron is a primary indicator parameter for CCR leachate impacts on groundwater quality. Boron concentrations
in downgradient monitoring wells are shown in the graph below.

Boron concentrations have significantly decreased in wells 03 and 06 since Ash Pond No. 2 was removed from
service and unwatered in 1996. Concentrations in 18D have also decreased and remain below the Illinois Class I
groundwater standard (2.0 mg/L) since March 2015.

As discussed in Section 3.3.3, a portion of the ash within Ash Pond No. 2 may occasionally become partially
saturated for short periods during high precipitation and/or flood events when river elevations exceed an
elevation of at least 451 feet. These high precipitation/flood events and the partial saturation of the ash coincide
with increases in boron concentrations at well 18S, as shown in the graph below.
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Boron concentrations appear to typically fall in the range of 1.5 mg/L to 3 mg/L during normal river elevations.
Boron concentrations rise above 3 mg/L following events when the river elevation rises above 451 feet (green
line). Further, it also appears that the concentration rise is related to the magnitude and duration of the
precipitation/flood event above the 451-foot river elevation. The elevation of boron concentrations is also likely
attributed to the increased precipitation percolating through Ash Pond No. 2 that occurs with these events.

The increase in boron concentrations in downgradient groundwater at 18S can occur a month or two after the
high river stage event due to several processes:

= During high precipitation/flood events, the river recharges the aquifer and the direction of groundwater flow
will temporarily reverse. The increase in boron concentrations will not be observed in 18S until normal
baseflow conditions toward the river resume.

= The ash has a lower hydraulic conductivity, so even though sampling may occur a month or two after the high
river stage event, the leachate drains out of the saturated ash at a slower rate than the groundwater elevation
subsides within the highly permeable sand and gravel aquifer.

The above trends observed at well 18S appear to be associated with this particular area downgradient from Ash
Pond No. 2. The deeper monitoring well 18D at this location does not have similarly high boron concentrations
and all other downgradient wells are currently below the Class I standard for boron.

Summary statistics for samples collected between March 2008 and December 2015 for other inorganic
parameters are shown on the table below:
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Cyanide, total
Chloride, dissolved
Sulfate, dissolved
Fluoride, dissolved
Iron, dissolved
Manganese, total
Manganese, dissolved
Total Dissolved Solids

Class | Standard 10 2 200 400 4 5 5 0.15 0.15 6.5-9 1,200

Downgradient Wells (03, 06, 18S, 18D)

No. of Exceedances 22 0 0 0 0 2 0 4 17 1 0
Minimum 0.27 0.005 11 40 0.077 0.034 0.02 0.005 0.005 6.4 252
Maximum 18  0.17 130 238 039 890 0.09 0.83 0.66 8.0 930
Samples Analyzed 118 122 110 110 117 20 118 20 118 128 118

Upgradient Wells (07, 08, 08D)

No. of Exceedances 24 0 30 0 0 1 0 2 1 5 6
Minimum 2.60 0.005 18 49 007 0.02 002 0.005 0.003 6.3 504
Maximum 17 0.1 351 218 0.16 548 0.071 040 021 7.8 1,420
Samples Analyzed 93 96 85 85 93 28 91 16 91 102 93

There were no exceedances of groundwater quality standards for cyanide, sulfate or fluoride in upgradient or
downgradient wells. Exceedances of groundwater standards for nitrate were distributed across the site and
occurred sporadically in all monitoring wells, indicating that the concentrations reflect background variability
from upgradient sources.

Chloride periodically exceeded groundwater quality standards only in upgradient wells 08 and 08D. Chloride
was significantly lower in upgradient well 07, typically less than 40 mg/L, compared to wells 8 and 8D. Chloride
is a major component of Total Dissolved Solids (TDS), which exhibited similar trends but fewer Class I
exceedances. Elevated concentrations of chloride and TDS, above their respective Class I standards, are
attributed to road salting off-site to the south of wells 08 and 08D.

Iron exceedances occurred in three unfiltered (total) samples. These detections were anomalously high values
compared to all other analytical results and may have been related to sample turbidity. Exceedances of
groundwater standards for manganese were associated with downgradient well 18D, suggesting differences in
groundwater chemistry occur at depth rather than from Ash Pond No. 2 leachate. Detailed discussions of the
manganese geochemistry in wells at the Hennepin Power Station are provided in the EPRI manganese research
report submitted to the Illinois EPA on November 6, 2002 (EPRI, 2002).

There have been several seemingly random exceedances of the lower groundwater standard for pH (6.5 units)
that appear in multiple wells. There have been no exceedances in the upper or lower pH standards at any
monitoring wells since 2010.
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4.2.1.2 Trace Metals
The following metals were not detected in upgradient or downgradient wells:

Antimony (total and dissolved) Lead (dissolved) Silver (total and dissolved)
Beryllium (total and dissolved) Mercury (total and dissolved) Thallium (total and dissolved)

The following metals were detected sporadically in less than 5 percent of the samples collected in the
upgradient and downgradient wells:

Arsenic (total and dissolved) Lead (total)
Chromium (total and dissolved) Vanadium (total and dissolved)

There were no exceedances of the groundwater standards for arsenic, chromium and vanadium. Lead exceeded
the Class I groundwater standard (0.0075 mg/L) on one sampling event at a concentration of 0.008 mg/L.

The following metals were frequently detected in the upgradient and downgradient wells but there were no
exceedances of their respective groundwater quality standards:

Barium (total and dissolved) Copper (total and dissolved) Zinc (total and dissolved)
Cobalt (total and dissolved) Selenium (total)

Other metals that were observed at concentrations exceeding Class [ groundwater quality standards on one or
more occasions included the following:

Cadmium (total and dissolved) Nickel (total and dissolved) Selenium (dissolved)

Total and dissolved cadmium has been frequently detected in the shallow downgradient wells 03, 06 and 18S
above the groundwater standard (0.005 mg/L). No exceedances have been observed, however, since the March
2015 sampling event. Cadmium is consistently below detection limits in the upgradient wells. Leaching from Ash
Pond No. 2 does not appear to be a significant source of cadmium to groundwater.

Total and dissolved nickel is consistently detected in all downgradient monitoring wells but only exceeded the
Class I groundwater standard (0.10 mg/L) at well 06 in one sampling event. Dissolved nickel has been
frequently detected in upgradient wells 08 and 08D since 2013, exceeding the standard at concentrations up to
0.23 mg/L. The observed distribution of nickel concentrations appears to reflect background variability in
groundwater from an upgradient source.

Exceedances of the groundwater standards for dissolved selenium (0.05 mg/L) have been limited to well 18S in
five sampling events since September 2013. As shown in the graph below, dissolved selenium appears to mimic
the recent increases in boron concentrations and may be related to ash saturation during high
precipitation/flood events.
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4.2.1.3 Organic Parameters

Organic parameters were analyzed at wells 02 through 08 and 16, 17 in December 2008 and March 2009 during
the IFR for the new CCR Land(fill. The parameters included volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), organochlorine pesticides, chlorinated herbicides, general solvents (1-propanol,
isopropyl alcohol, ethanol), endothall, EDB, DBCP and PCBs.

Two organic constituents were detected at concentrations above the method detection limit:

= Pentachlorophenol (PCP), a pesticide commonly used for wood treating, was observed in well 07 at
0.00025 mg/L in March 2009. The Class I groundwater standard is 0.001 mg/L.

= Picloram, a herbicide typically used for control of woody plants, was observed at well 08 at a concentration of
0.0011 mg/L in March 2009. The Class I groundwater standard is 0.5 mg/L.

Wells 07 and 08 are upgradient wells at the site and the closest wells to other industrial facilities in the area.

VOCs are analyzed biannually at upgradient wells 08, 08D, 10, 12, 13 and wells 05, 05D, 40S which are
downgradient of the CCR Landfill. Phenols are monitored quarterly. These results were submitted with the May
2012 and June 2014 annual reports per the IFR and in accordance with Illinois EPA Part 815 rules. Constituents
detected at concentrations above the method detection limit included the following:

= Acetone is occasionally detected in both background wells 08 and 10, and downgradient wells 05 and 40S, at
concentrations less than 0.010 mg/L. Acetone is a common laboratory contaminant and has also been
detected in a field blank. The Class I groundwater standard for acetone is 6.3 mg/L.
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= Phenol has been occasionally detected in background wells 08, 8D, 12, and 13, and downgradient wells 05
and 05D, below the Class I groundwater standard (0.1 mg/L). Observed concentrations are typically less than
0.01 mg/L.

Organic constituents are not expected in coal ash leachate and all of the above detections are not related to CCRs.

4.2.2 CCR Rule Groundwater Monitoring Results

The following discusses groundwater quality data collected specific to Ash Pond No. 2 under the CCR Rule
monitoring program based on four quarters of sampling from December 2015 through September 2016 for the
USEPA 40 CFR 257 Appendix Il and IV parameters. Summary tables of the groundwater quality results are
provided in Appendix H2 for upgradient wells 07, 08, and 08D, and downgradient wells 03R, 18S, 18D, and 45S.
All samples were analyzed as totals. The groundwater quality standards that apply for each monitored
parameter are the greater of either the Class I Potable Resource Groundwater Standards as listed in 35 IAC
620.410 or background concentrations based on statistical analyses, as described in the Groundwater
Monitoring Plan (NRT, 2017).

4.2.2.1 Appendix III Parameters

Sampling events for CCR monitoring coincided with monitoring performed under the Illinois EPA program. The
findings reported above for the Illinois EPA monitoring are consistent with the CCR monitoring program results
for boron, chloride, fluoride, sulfate, TDS and pH. The groundwater monitoring results at the additional CCR well
45S were consistent with other shallow Ash Pond No. 2 downgradient wells and there were no exceedances of
Class I groundwater standards.

Calcium concentrations ranged from 82 to 299 mg/L and values were generally higher in upgradient wells.
There is no Class I groundwater standard for calcium

4.2.2.2 Appendix IV Parameters

The analysis of Appendix IV parameters was also generally consistent with the Illinois EPA monitoring results
with respect to constituents not detected (beryllium, mercury) as well as constituents detected below Class |
groundwater quality standards. The Appendix IV parameters detected that did not exceed groundwater
standards included the following:

Groundwater Highest Concentration

Parameter

Standard (mg/L) Detected (mg/L)
Antimony 0.006 0.0006
Arsenic 0.010 0.0007
Barium 2.0 0.16
Cadmium 0.005 0.0023
Chromium 0.10 0.0029
Cobalt -- 0.011
Fluoride 4.0 0.34
Lead 0.015 0.0007
Lithium -- 0.081
Molybdenum -- 0.35
Thallium 0.002 0.0004
Radium 226/228 5 2.45

Cadmium, which has historically exceeded the groundwater standard prior to March 2015 under Illinois EPA
monitoring, was observed below the standard in all CCR monitoring events at all well locations from December
2015 through September 2016. Selenium was the only constituent exceeding its groundwater standard (0.05
mg/L). The exceedances occurred at well 18S during the March and June 2016 sampling events at
concentrations of 0.0596 mg/L and 0.0506 mg/L, respectively.
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As discussed previously in this report, groundwater flows north during baseflow conditions and groundwater
from below the Hennepin East Ash Pond No. 2 discharges to the Illinois River (Figure 2). During baseflow, the
groundwater discharging to the Illinois River has the potential to impact the river, increasing concentrations of
CCR indicators, boron and sulfate. Calculations for the potential impact from groundwater discharge to the
[llinois River are provided in the tables below for boron and sulfate, respectively. The 7-day, 10-year low flow
event (i.e. 7Q10) was used to estimate flow volume in the river and a mixing zone of 50 feet was used to
determine dilution of the groundwater concentrations.

Conservative assumptions were used to calculate the resulting change in concentration to the Illinois River.
Based on the calculations, groundwater discharge to the Illinois River could potentially increase concentrations
of boron by 0.0066 mg/L and sulfate by 0.29 mg/L. Both concentrations are below their respective detection
limits reported by the laboratory, indicating that changes in concentration would not likely be detected and
impacts would be negligible.

Mixing Calculation Showing Effect of Boron Loading on lllinois River Quality at Low Flow

Baseflow 3515 cfs Source: NPDES Permit IL0001554
= 8.6E+09 L/day

Boron loading rate

Maximum Boron Concentration in Groundwater (CAw) 9.25 mg/L Maximum Concentration Well 18S - 4/2017
Hydraulic Conductivity (between Ash Complex and River) 0.0161 cm/s Geometric mean of sand and gravel downgradient (Table 4)
Hydraulic Gradient 0.0040 Maximum included in report (Subsection 3.3.2.1)
Aquifer Thickness 50 ft Estimated maximum depth of impacts in sand and gravel
Length of Ponds (max length, west to east) 2,100 ft
Q=KIA

K = Max Hydraulic Conductivity 5.3E-04 ft/s

| = Hydraulic Gradient 0.00400

A = Cross-Sectional Area 105,000 ft?
Q (per second) 0.22226 cfs
Q (per day) 543,788.07 L/day
Loading Rate (L) 5.0E+06 mg/day = Cmax * Q

L= 11.07 Ib/day

Boron concentration increase in lllinois River at low flow due to loading from East Ash Pond No. 2
dg = 5.8E-04 mg/L = L/Q710

Boron concentration increase near-shore in lllinois River at low flow due to loading from the East Ash Pond No. 2

Assumes loading distributed within 75 feet of shoreline 0.0066 mg/L River is approximately 850 ft wide
Typical boron laboratory detection limit 0.01 mg/L Source: Teklab Report 3/2016
Conclusion:

The calculated boron concentration increase in the lllinois River at low flow due to groundwater loading from the East Ash Pond No. 2 is
less than the typical boron detection limit, indicating that increases due to impacted discharge would not be detectable. These
calculations indicate that the effects of boron loading in groundwater discharge to the lllinois River are negligible.
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Mixing Calculation Showing Effect of Sulfate Loading on lllinois River Quality at Low Flow

Baseflow 3515 cfs Source: NPDES Permit 1L0001554
8.6E+09 L/day

Sulfate loading rate

Maximum Sulfate Concentration in Groundwater (CAwg) 400 mg/L Maximum Concentration Well 18S - 4/2017
Hydraulic Conductivity (between Ash Complex and River) 0.0161 cm/s Geometric mean of sand and grawvel (Table 3)
Hydraulic Gradient 0.0040 Maximum included in report (Subsection 3.3.2.1)
Aquifer Thickness 50 ft Estimated maximum depth of impacts in sand and gravel
Length of Ponds (max length, west to east) 2,100 ft
Q =KIA

K = Max Hydraulic Conductivity 5.3E-04 ft/s

| = Hydraulic Gradient 0.00400

A = Cross-Sectional Area 105,000 ft?
Q (per second) 0.22185 cfs
Q (per day) 542,776.69 L/day
Loading Rate (L) 2.2E+08 mg/day = Cmax * Q

L= 477.64 Ib/day

Sulfate concentration increase in lllinois River at low flow due to loading from West Ash Pond System
dg = 2.5E-02 mg/L = L/Q710

Sulfate concentration increase near-shore in lllinois River at low flow due to loading from the West Ash Pond System

Assumes loading distributed within 75 feet of shoreline 0.2861 mg/L River is approximately 850 ft wide
Typical sulfate laboratory detection limit 5 mg/L Source: Teklab Report 3/2016
Conclusion:

The calculated sulfate concentration increase in the lllinois River at low flow due to groundwater loading from the East Ash Pond No. 2
is an order of magnitude less than the typical sulfate detection limit, indicating that increases due to impacted discharge would not be
detectable. These calculations indicate that the effects of sulfate loading in groundwater discharge to the lllinois River are negligible.
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Data acquired from prior investigations and activities at the East Ash Pond System were incorporated into this
Hydrogeologic Site Characterization Report to provide a complete physical and chemical evaluation of the
impoundments and vicinity. The site characterization findings are summarized below:

Ash Pond No. 2 originally encompassed approximately 34 acres and was operational from 1958 through
1996. The eastern portion of Ash Pond No. 2 was removed to facilitate construction of the Leachate Pond in
2009. The Phase I cell of the Landfill was constructed adjacent to the Leachate Pond as an overfill above Ash
Pond No. 2in 2010 to 2011, with 7,500 cubic yards of bottom ash placed into the Landfill to protect the liner.
No ash has been disposed into the Landfill since the protective layer of bottom ash was placed in 2011.

The current area of Ash Pond No. 2 remaining to be closed is approximately 18 acres.
Three hydrogeologic units are present at the site.

Fill Unit, the uppermost unit, is comprised of CCRs - fly ash, bottom ash and minor slag. In some areas,
such as constructed berms, the Fill Unit is CCR mixed with sand, silt, and clay.

The Uppermost Aquifer is comprised of mixed alluvial deposits (clay, silt, and sand) which overlie coarser
grained outwash sand and gravel deposits. This unit is the primary groundwater transport pathway.

Bedrock Confining Unit is defined by Pennsylvanian age shale with minor layers of limestone, sandstone,
and coal. This low permeability unit defines the lower boundary of the Uppermost Aquifer.

The Illinois River is located directly adjacent to and downgradient from the East Ash Pond System. Flood
events typically occur in March, April, May, and sometimes June, while lesser flooding occasionally occurs
during autumn. Ash Pond No. 2 is not subject to 100-year flooding at the base flood elevation value of 462
feet.

The Illinois River is the regional groundwater discharge area and localized groundwater flow under Ash Pond
No. 2 occurs in a general northerly orientation. River stage during high precipitation and/or flood events
seasonally rises above adjacent groundwater elevations and the river recharges the aquifer, temporarily
reversing the direction of groundwater flow to the south.

High precipitation and/or flood events that recharge the aquifer may result in temporary groundwater
elevation increases above the base grade of Ash Pond No. 2. Saturation of a portion of the CCR within Ash
Pond No. 2 may occur when river stage exceeds an elevation of at least 451 feet. These events appear to be
short in duration but occur on an almost annual basis.

The Henry Formation sands and gravels (Uppermost Aquifer) which underlie Ash Pond No. 2 are highly
permeable with measured hydraulic conductivity ranging from 3 x 100 cm/s to 1 x 10 cm/s with a
geometric mean of 5.6 x 102 cm/s. These values are consistent with pump test data from area high capacity
wells screened in the unlithified deposits, which ranged from 5 x 10-2 to 3 x 10-1 cm/s. Hydraulic conductivity
was not measured in the Bedrock Confining Unit.

Groundwater within the Uppermost Aquifer, at Ash Pond No. 2 meets the definition of a Class I, Potable
Resource Groundwater.

Of the 25 monitoring wells located at the East Ash Pond System in 2016, 20 are actively monitoring all of the
CCR units and ponds (CCR Landfill Phase 1, Ash Pond No. 2 and East Ash Pond as well as the non-CCR units
(Polishing Pond, Leachate Pond, and Ash Pond No. 4) under Illinois EPA permits. Groundwater monitoring
was initiated to assess compliance with the 35 IAC 620.410 Groundwater Quality Standards for Class I:
Potable Resource Groundwater.

The results of the Illinois EPA groundwater monitoring network at Ash Pond No. 2 upgradient (wells 07, 08,
08D) and downgradient (wells 03R, 06, 18S, 18D) wells indicate the following:
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There were no exceedances of groundwater quality standards for cyanide, sulfate or fluoride in
upgradient or downgradient wells.

Parameters observed in groundwater that are likely derived from CCRs and currently exceed Class |
standards were boron and selenium. Exceedances of Class I standards for boron and selenium occur only
in downgradient monitoring wells 18S and/or 18D, located immediately adjacent to the ash pond. The
Class I standard exceedances at these wells appear to be related to partial saturation of the ash for short
periods when high precipitation/flood events result in aquifer recharge and groundwater elevation
increases above the base grade of Ash Pond No. 2 in the vicinity of these wells.

Boron has been monitored since 1994 and concentrations have significantly decreased in downgradient
wells 03 and 06 since Ash Pond No. 2 was removed from service in 1996. Boron concentrations in wells
03, 06 and 45S remain below the Class I groundwater standard (2.0 mg/L).

Based on the frequency of detection, the parameter distribution and/or anomalous concentrations, iron,
manganese, nitrate-N, TDS and pH exceedances of Class I standards are not related to Ash Pond No. 2 or
CCR at the East Ash Pond System.

The following metals (total and dissolved) were either not detected or were detected sporadically in less
than 5 percent of the samples collected in the upgradient or downgradient wells: antimony, beryllium,
lead (dissolved), mercury, silver, and thallium. None of these parameters exceeded the Class |
groundwater standards.

The following metals (total and dissolved) were frequently detected in the upgradient and downgradient
wells but there were no exceedances of their respective Class I groundwater quality standards: barium,
copper, cobalt, and zinc.

Other metals that were observed at concentrations exceeding groundwater quality standards included the
following:

Total and dissolved cadmium has been frequently detected in the shallow downgradient wells 03, 06
and 18S above the groundwater standard (0.005 mg/L). No exceedances have been observed, however,
since the March 2015 sampling event. Cadmium is consistently below detection limits in the upgradient
wells.

Total lead exceeded the groundwater standard (0.0075 mg/L) on one sampling event at a
concentration of 0.008 mg/L. Because dissolved lead has been consistently below detection limits, the
exceedance is likely related to sample turbidity.

Total and dissolved nickel is consistently detected in all downgradient monitoring wells but only
exceeded the groundwater standard (0.10 mg/L) at well 06 in one sampling event. Dissolved nickel has
frequently been detected since 2013 in upgradient wells 08 and 08D, exceeding the Class I standard
with concentrations up to 0.23 mg/L. The observed distribution of nickel concentrations appears to
reflect background variability in groundwater from an upgradient source.

Organic constituents detected in conjunction with monitoring the CCR Landfill Phase I cell included PCP,
Picloram, acetone and phenol. These constituents were detected below Class I standards and are not
related to CCR.

The results of the CCR Rule groundwater monitoring network initiated in December 2015 at Ash Pond No. 2
upgradient wells (07, 08, and 08D) and downgradient wells (03R, 18S, 18D,and 45S) indicate the following:

The findings reported above for the Illinois EPA inorganic monitoring parameters are consistent with the
CCR monitoring program Appendix III and IV results with respect to Class I groundwater quality
standards.

The groundwater monitoring results at the additional CCR well 45S were consistent with other shallow
Ash Pond No. 2 downgradient wells. There were no exceedances of Class I groundwater standards at this
location.
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= An assessment of potable and non-potable water wells for a 2,500-foot radius around the Hennepin Power
Station property boundary demonstrated that there is no potential for groundwater impact to existing off-
site wells from the East Ash Pond System or Hennepin Power Station.

= An evaluation was completed to determine potential CCR groundwater impacts on the Illinois River. The
evaluation determined that the primary CCR indicator parameters for Ash Pond No. 2, boron and sulfate,
would have negligible impacts to the Illinois River.
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Table 1. Monitoring Well Locations and Construction Details
Hydrogeologic Site Characterization Report
East Ash Pond No. 2, Hennepin Power Station

State State Depthto | Total
Prior Plane Plane | Gradient | Well Top | Ground | Screen | Screen Screen | Screen | Boring
Well | Designation | North* East® [Position'| Elevatin |Elevation| Top Elv. | Bot Elv. | Stick Up | Length® | Bottom | Depth
02 E-2 1689081 | 2532172 u 492.00 488.60 444 434 3.4 10 55 57
03R 1690299 | 2532307 d 481.92 479.38 437 427 2.5 10 52 53
05R 1690521 | 2533196 d 488.43 485.60 442 432 2.8 10 54 55
05DR 1690520 | 2533190 d 488.37 485.70 416 411 2.7 5 75 76
06 E-6 1690112 | 2531833 d 469.58 466.20 438 428 3.4 10 39 40
07 E-7 1687889 | 2533137 u 518.29 514.60 447 437 3.7 10 78 78
08 E-8 1688880 | 2533477 u 501.18 499.00 448 438 2.2 10 62 62
08D - - 1688932 | 2533463 u 501.45 499.23 416 411 2.2 5 88 120
10 - - 1689661 | 2532595 u 494.56 495.30 447 437 -0.7 10 59 57
11 - - 1689663 | 2532598 u 494.61 495.30 429 427 -0.7 2 68 80
12 - - 1689975 | 2533513 u 494.42 495.20 446 436 -0.8 10 59 60
13 - - 1689977 | 2533516 u 494.39 495.20 428 426 -0.8 2 69 75
15 - - 1690248 | 2534147 u 493.79 494.20 444 434 -0.4 10 61 60
16 - - 1689254 | 2533894 u 501.68 500.20 444 434 1.5 10 66 68
17 - - 1689459 | 2534510 u 506.96 504.60 447 437 2.4 10 68 68
18S - - 1690428 | 2532740 d 484.64 485.22 445 435 -0.6 10 50 52
18D - - 1690429 | 2532742 d 484.43 485.22 414 409 -0.8 5 76 95
19S - - 1690631 | 2533810 d 483.34 483.86 444 434 -0.5 10 50 52
19D - - 1690632 | 2533812 d 483.28 483.86 417 412 -0.6 5 72 85
40S - - 1690571 | 2533494 d 487.67 484.76 440 435 2.9 5 50 51
45S - - 1689994 | 2531897 d 467.48 465.70 431 421 1.8 10 45 45
46 - - 1690085 | 2533743 d 498.75 496.44 446 436 2.3 10 60 60
47 - - 1689838 | 2533053 d 504.32 502.13 452 442 2.2 10 60 60
48 - - 1690546 | 2533338 d 487.46 485.19 441 431 2.3 10 54 54
Notes: (O/C: RMW/BGH 9/2009  Revised: EDP,RJK 8/30/17 )
1. Gradient position is relative to the Site; u = upgradient, d = downgradient
2. All wells are constructed from 2 inch PVC with 0.01 inch slotted screens.
Table 1 Monitoring Well Locations and Details 171220 FINAL.xIsx lofl




Table 2. Vertical Gradients - September and December 2015
Hydrogeologic Site Characterization Report
East Ash Pond No. 2, Hennepin Power Station

08D . . .
Date 08 Groundwater | - | iwater |Head Change (dH)| Dist. Change (L) | Vertica! Hydraulic Gradient
Elevation (ft.) . (dH/dL)
Elevation (ft.)
09/16/2015 448.60 448.24 0.36 28.80 0.01 down
12/08/2015 449.20 447.92 1.28 28.80 0.04 down
Middle of screen elevation (08) 442.5
Middle of screen elevation (08D) 413.7
12 Groundwater |13 Groundwater ) Vertical Hydraulic Gradient
. . Head Ch dH)| Dist. Ch dL
Date Elevation (ft.) | Elevation (ft.) ead Change (dH)| Dis ange (dL) (dHrdL)*
09/16/2015 448.29 448.30 -0.01 13.60 -0.001 flat
12/08/2015 448.97 449.00 -0.03 13.60 -0.002 up
Middle of screen elevation (12) 440.8
Middle of screen elevation (13) 427.2
18S 18D
Vertical Hydraulic Gradient
Date Groundwater Groundwater |Head Change (dH)| Dist. Change (dL) ertica édzul_')f radien
Elevation (ft.) Elevation (ft.)
09/16/2015 447.90 447.65 0.25 28.50 0.009 down
12/08/2015 448.84 448.78 0.06 28.50 0.002 down
Middle of screen elevation (18S) 440.2
Middle of screen elevation (18D) 411.7
05R 05DR . . .
Date Groundwater Groundwater |Head Change (dH)| Dist. Change (dL) Vertical Hédkzzul_“)f Gradient
Elevation (ft.) Elevation (ft.)
09/16/2015 448.13 448.03 0.10 23.40 0.004 down
12/08/2015 448.86 448.82 0.04 23.40 0.002 down
Middle of screen elevation (05R) 436.6
Middle of screen elevation (05DR) 413.2
19S 19D
Vertical Hydraulic Gradient
Date Groundwater Groundwater |Head Change (dH)| Dist. Change (dL) ertica é;f:jul_')f radien
Elevation (ft.) Elevation (ft.)
09/16/2015 448.19 448.07 0.12 23.40 0.005 down
12/08/2015 448.90 448.84 0.06 23.40 0.003 down
Middle of screen elevation (19S) 438.9
[OB-JIW 4/27/16, CB-] Middle of screen elevation (19D) 414.4

Notes:

1. Distance between wells was calculated from midpoint of each well screen, unless the water level was below the midpoint of the
screen, then the midpoint of the saturated screen was used.

*-
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Table 3. Groundwater Flow Velocities - September and December 2015
Hydrogeologic Site Characterization Report
East Ash Pond No. 2, Hennepin Power Station

September 16, 2015

Average Hydraulic

Horizontal Hydraulic

Conductivity (cm/s) Gradient Effective Porosity Velocity (ft/day)
Well 10 to Well 03R 2E-01 0.0006 0.22 15
Well 12 to Well 05R 8E-03 0.0003 0.22 0.03
Well 17 to Well 12 2E-02 0.003 0.22 0.7

December 8, 2015

Average Hydraulic

Horizontal Hydraulic

Conductivity (cm/s) Gradient Effective Porosity Velocity (ft/day)
Well 10 to Well 03R 2E-01 0.0004 0.22 0.9
Well 12 to Well 05R 8E-03 0.0002 0.22 0.02
Well 17 to Well 12 2E-02 0.002 0.22 0.5

Note:
1) cm/sec x 2,835 = feet/day

2) Source of hydraulic conductivity values was the Initial Facility Report for the New Coal Combustion Landfill (Kelron/NRT, December 10, 2010)
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Table 4. Summary of Slug Test Results
Hydrogeologic Site Characterization Report
East Ash Pond No. 2, Hennepin Power Station

Phase Il K Tests® Phase Il Tests*’ All data
Gradient Screen Screen Geomean
Well* Position’>  Bot Elv. Length3 K (cm/s) K Notes K (cm/s) K Notes | K (cm/s) K Notes [K (cm/s) K Notes K (cm/s) K Notes K (cm/s) K Notes (cm/s)
02 u 433 10 -- -- 3.1E+00 slug out | 3.2E+00 slugin -- -- -- -- -- -- 3.2E+00
03 d 428 15 4.4E-02 -- -- -- -- -- -- -- -- -- -- -- 4.4E-02
04 d 437 15 -- -- 1.4E-02 slugout | 4.6E-02 slugin 1.7E-02 slug out B-R® 2.2E-02
05 d 436 10 -- -- 3.8E-03 slug out | 4.4E-03 slugin -- -- -- -- -- -- 4.1E-03
06 d 428 10 3.7E-01 estimated’ 4.2E-02 slugout | 1.4E-02 slugin -- -- -- -- -- -- 5.9E-02
07 u 438 10 -- -- 4.0E-02 slug out | 3.5E-02 slugin -- -- -- -- -- -- 3.7E-02
08 u 438 10 -- - - 1.0E-02 air1l 1.2E-02 air 2 7.4E-03 slugin QA 1.0E-02 slug out QA | 9.2E-03 slug out B-R® 9.7E-03
08D u 411 5 -- -- 1.7E-01 slugout | 1.4E-01 slugin -- -- -- -- -- -- 1.6E-01
10 u 437 10 3.7E-01 estimated’ -- -- -- -- -- -- -- -- -- -- 3.7E-01
11 u 427 2 2.2E-01 -- -- -- -- -- -- -- -- -- -- -- 2.2E-01
12 u 436 10 1.2E-02 -- -- -- -- -- -- -- -- -- -- -- 1.2E-02
13 u 426 2 2.9E-01 -- -- -- -- -- -- -- -- -- -- -- 2.9E-01
14 u 435 10 -- -- -- -- -- -- -- -- -- -- -- -- --
15 u 434 10 3.7E-01 estimated’ -- -- -- -- -- -- -- -- -- -- 3.7E-01
16 u 434 10 3.7E-01 estimated’ 6.9E-01 airl 4.7E-01 air2 1.5E+00 slugin QA 1.5E+00 slug out QA -- -- 7.6E-01
17 u 437 10 -- -- 2.8E-02 airl 2.2E-02 air2 -- -- -- -- -- -- 2.4E-02
18S d 435 10 -- -- 5.1E-02 slug out | 1.1E-01 slugin -- -- -- -- -- -- 7.6E-02
18D d 409 5 -- -- 9.0E-04 airl 1.4E-05 air2 -- -- -- -- -- -- 1.1E-04
19S d 434 10 -- -- 7.0E-02 slugout | 5.2E-02 slugin -- -- -- -- -- -- 6.0E-02
19D d 412 5 - - - - 3.6E-02 air 1 2.8E-02 air2 5.7E-02 slug in QA - - - - - - - - 3.8E-02
Notes: (O/C: RMW/BGH 5/2009)

Monitoring well construction details are summarized in Table 1.

gradient position is relative to the Site; u = upgradient, d = downgradient

All wells are constructed from 2 inch PVC with 0.01 inch slotted screens.

Three of the air slug tested wells were chosen for QA/QC and also had a standard slug test performed for comparison.

Phase Il aquifer tests were reported in the STMI report (1996).

Slug out data was interpreted using both Springer-Gelhar and Bouwer-Rice solution methods for comparison.

Well recovered before the transducer could make measurements, so the result was estimated.

- In all piezometers, air slugs were the preferred method. In each case where air slugs were used, the test was performed twice.

NGO LON R
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STREAMS N FLOODPLAINS. LARGELY CLAYEY
SILT AND SANDY SILT WITH LENSES OF SAND
AND GRAVEL, GEMERALLY LESS THAN 20 FEET
THICK. IN THE ILLINOIS VALLEY WEST OF
STARVED ROCK, IT IS AS MUCH AS 40 FEET
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ROCK, IT IS LARGELY SAND AND GRAVEL
15—30 FEET THICK UNDER THIN SILT AND 1T
OVERLIES BEDROCK FORMATIONS. [CAHOKILA
ALLUVILIM)

TILL. MOSTLY UNSORTED CALCAREQUS PEBBLY
SILTY CLAY DEPOSITED BY GLACIERS,
CONTAINS SCATTERED COBBLES AMD
BOULDERS AMD, IN PLACES, LENSES OF SAND
AND GRAVEL, GENMERALLY 25-50 FEET THICK
BUT AS MUCH AS 300 FEET THICK IN DEEP
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CLAYEY SILT (RICHLAND LOESS), THE
THICKNESS 0F WHICH IS SHOWN ON THE
SMALL INSET MAP. (WEDROM FORMATIOM)
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150=200 FEET THICK IN THE LARGE TERRACE
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FORMATION)

LOW-LEVEL TERRACES UNDERLAIN BY
DEPOSITS OF THE CHICAGD OUTLET RIVER.
SURFACES ARE COMMONLY 20-40 FEET
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TRIBUTARIES. (HEMRY FORMATION)

APPROXIMATE PROPERTY BOUNDARY

Wk g
l_
<™~a~Q
oS>dgd>g
>Jong0e
Lk
0 X
;D;ﬂga
Uy
x > a
o w o
r <

SURFICIAL GEOLOGIC DEPOSITS

EAST ASH POND NO. 2
DYNEGY MIDWEST GENERATION, LLC

HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
HENNEPIN POWER STATION, HENNEPIN, ILLINOIS

PROJECT NO: 2414

FIGURE NO: 6




9
A o 40 5 51 ol & 40 5 ) ool ¥ b0 A A
o A
s00_. O < o < A < o < ® 0 500
475 , Ll T 2 ' s
o : :
Ll
E_/ e = 7/ = S0 /
8 il R ~ e | N £ - e — — 450
<
o 425 — | os
d [9p]
2§
S&
400 - 271 400
375 L 375
B B ’
500 —500
475 — 475
-
=
Z 450 — |50
o
'_
=
425 - — 425
Ll
400 ! | 400

LEGEND
v SEPTEMBER 2009 WATER ) = . ' - A
N TABLE ELEVATION . n B 4
[ coAL AsH
g £ FILL ¢ LEACHATE
/////  PROBABLE FILL L o A
[ SAND AND GRAVEL -
SAND AND GRAVEL
I WiTH FINES
. swr/clay 3 Bl
SHALE “\ Foono.2 PRIMARY POND
+
17
. Note: Cross-sections are based on data collected through 2009 and do not represent or include any subsequent changes
due to grading, landfill construction, or other site activities. Cross-sections are modified from the following report:
_,E *é‘:: A Natural Resource Technology and Kelron Environmental; December 19, 2010. New Coal Combustion Waste (CCW) Landfill,
§; N Initial Facility Report, Hydrogeologic Studies and Evaluations, Section 25 Hydrogeological Investigation, Hennepin
By A Power Station, Hennepin, Illinois.
¥ 100
o
?  HORIZONTAL 200 PROJECT NO.
SOMLE N FEET = 190730 | GEOLOGIC CROSS SECTIONS A-A" AND B-B'
VERTICAL EXAGGERATION =
o ¢ o | HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
CHECKED BY: EAST ASH POND NO. 2
Ky BGH 12/08/10 DYNEGY MIDWEST GENERATION, LLC
FIGURENO. 7 s vyoss | HENNEPIN POWER STATION, HENNEPIN, ILLINOIS )




o® s
C o o?° | \® A1 C
525 — 525 LEGEND
Y GROUNDWATER ELEVATION
SEPTEMBER 2009
500 — — 500 [ COAL AsH
: FILL
= ////) PROBABLE FILL
o 475 475
L [ SAND AND GRAVEL
~ SAND AND GRAVEL
- N WitH FINES
g 450 — | 450 N sir/cay
< SHALE
o
—
405 ] — 425 25
-
B
400 — — 400 >3 190
1 HORIZONTAL
SCALE IN FEET
VERTICAL EXAGGERATION =4
375 - 375
S ®
A\ | ’
D \%0| %\% %‘b‘b %'Lg %@\\}‘ PRIMARY POND 0%0 D
500 — — 500
L
o
475 475 poussnG
[ a2\ POND
~— B13 ~
L EAST ASH
% POND ,, = o
5 450 — — 450 - \
Lt EAST ASH
o wn \ PONDNO.4
VLR Kol 425 o,
z >
3% l
400 - — 400 T
200 400
375 375 e
PROJECT NO. 7 /
1a0ys0 | GEOLOGIC CROSS SECTIONS C-C' AND D-D
Note: Cross-sections are based on data collected through 2009 and do not represent or include any subsequent changes DRAWN Br:
due to grading, landfill construction, or other site activities. Cross-sections are modified from the following report: KNW 08,/27/10 HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
Natural Resource Technology and Kelron Environmental; December 19, 2010. New Coal Combustion Waste (CCW) Landfill, GHECKED BY: EAST ASH POND NO. 2
Initial Facility Report, Hydrogeologic Studies and Evaluations, Section 25 Hydrogeological Investigation, Hennepin BGH 12/08/10 DYNEGY MIDWEST GENERATION, LLC
Power Station, Hennepin, Iilinols. FIGURE NO. 8 o ovaepre | HENNEPIN POWER STATION, HENNEPIN, ILLINOIS




ﬁlSD

HEN-POO5
O3R =

45S
EAST

ASH POND

HEN-PO0O4
= NO.2

EAST ASH
POND
NO. 4

193$19D
48 40S
O5DR $05R =)
LEACHATE
POND
LANDFILL
46
"
12
13
")
47
EAST ASH POND
16
=
08D
08
")

POLISHING
POND

04R
="

=

0 150 300

SCALE IN FEET

DOWNGRADIENT WELL LOCATION
UPGRADIENT WELL LOCATION
NON-CCR WELL LOCATION

CCR MONITORED UNIT

DRAWN BY/DATE:
SDS 8/29/17
REVIEWED BY/DATE:
RJK 8/30/17
APPROVED BY/DATE:
SJC 9/6/17

MONITORING WELL LOCATION MAP
HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
EAST ASH POND NO. 2
DYNEGY MIDWEST GENERATION, LLC
HENNEPIN POWER STATION, HENNEPIN, ILLINOIS

PROJECT NO: 2414

FIGURE NO: 9




198

447.24 ft
19D
yel 40S 447.15 ft
R\ 44717 ft

06

446.9 ftx

15
4473 ft

LANDFILL

12
447.39 ft

EAST ASH
POND
NO. 2

EAST ASH
POND (PRIMARY
POND)

Rl

16
EAST ASH 447.13 ft
POND NO. 4 448.45 ft
02
447.09 ft
08
08D ﬁ
247 31 ft 447.32 ft
“ |
N
1/
451.09 ft
% MONITORING WELL LOCATION
0 250 500 % MW LOCATION - NOT USED FOR CONTOURING
™
ABANDONED OR DAMAGED WELL,;
SCALE IN FEET ® REPLACEMENT OR REPAIR IN JANUARY 2015
Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar —— GROUNDWATER ELEVATION CONTOUR

Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and

the GIS User Community

—>GROU NDWATER FLOW DIRECTION

DRAWN BY/DATE:
SDS 8/29/17
REVIEWED BY/DATE:
RJK 8/30/17
APPROVED BY/DATE:
SJC 9/6/17

GROUNDWATER ELEVATION CONTOURS
DECEMBER 9, 2014

PROJECT NO: 2414

FIGURE NO: 10

HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
EAST ASH POND NO. 2
DYNEGY MIDWEST GENERATION, LLC
HENNEPIN POWER STATION, HENNEPIN, ILLINOIS




19D

[ ]455.61 ft
05DR |
M | 19S
el 4950810 | | 408 455.65 ft o
0 15 R 18D \ 05R \ 4557 ft :
An 455.75 ft 455.70 ft| \|
W\ \ : \
\ \
/ 18S \ \
455731t \ |

LEACHATE POND 15
455.65 ft
03R j
455.64 ft
f POLISHING
06 EAST ASH 12
455.75 ft POND
NO. 2

455.60 ft
13

455.58 ft
10

EAST ASH
455.52 ft POND
(PRIMARY POND)

16
455.54 ft 17
- ¢ 456.28 ft

02
455.43 ft P AN
\\
08
455.41 ft
~ ~ N
07
N 454,07 ft_\ﬂ
0 250 500 % MONITORING WELL LOCATION
E % MW LOCATION - NOT USED FOR CONTOURING
SCALE IN FEET = GROUNDWATER ELEVATION CONTOUR
Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar = = INFERRED GROUNDWATER ELEVATION CONTOUR
Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the _> GROUNDWATER FLOW DIRECTION
GIS User Community
GROUNDWATER ELEVATION CONTOURS PROJECT NO: 2414
DRAWN BY/DATE: JUNE 22-23, 2015
SDS 8/29/17 FIGURE NO: 11
R ey HYDROGEOLOGIC SITE CHARACTERIZATION REPORT
APPROVED BY/DATE: EAST ASH POND NO. 2
SJC 9/6/17 DYNEGY MIDWEST GENERATION, LLC
HENNEPIN POWER STATION, HENNEPIN, ILLINOIS




HENNEPIN EAST ASH POND NO. 2 | HYDROGEOLOGIC SITE CHARACTERIZATION REPORT

Appendix A

Boring and Well
Construction Logs

0BG THERE’S A WAY



HENNEPIN EAST ASH POND NO. 2 | HYDROGEOLOGIC SITE CHARACTERIZATION REPORT

Appendix Al

MATHES Boring Logs
and Well Details

0BG THERE’S A WAY



El. 489.2
ixj “—4" Steel Well Protector with Lid
s 7 )

Ground Surface

E1. 486.1

SI

Concrete Cap

S
LN IR

o T
" St
MR a0
o,'u .i-:-o
;..'.c ln.,,._
ot bev tpe—FPea Gravel

9.0' o

——2'" PVC Pipe with Cap

Fe——Gravel Cave-in

- ——— 2" PYC Screen with.OIW'Slots

-

60,51l

4! Borehole to Termination Depth

NottoScam

:

PIEZOMETER E-1

John Mathes & Asscciates, Inc.

PLATE 9




ET. 432.5
4" Steel Well Protector with Lid

Ground Surface

Ei. 488.8

R m

Concrete Cap

———-2'' PVC Pipe with Cap

—<—Cement-Bentonite Grout

55.0°

NARRERERNRARARREER

f=—>5and & firavel Cave-in

4———2'" PVC Screen with 0.010" Slots

4" Barehole to Termination Depth

-Not to Scale

m PIEZOMETER E-2

John Mathes & Associates, Inc. PLATE

10




El. 481.6

" AA AR ]
IR
AONEEEN

v
()

(X
A

WA AR
0
o
&

XXX

X
()

2%
[0

)

v
Qﬁp

v

4
OO0

LAX
00
O
24540809

AN
%&P
¢

A
0
&
A0
O

)

P El. 481.4
T A

Concrete Cap

——2'" PYC Pipe with Cap

._‘/,—Cement-Bentonite Grout

28.5' B

?A~——Graval Cave-in

38.8' .
-1
53,2 =

6'' Borehole

Not to Scale

to Terminétion'Depth

mathes
o

Ground Surface

;,’ﬂ"Z” PVC Screen with 0.010" Siots .

////,,fS“ Steel Pipe with Flanged Top and Cover

PIEZOMETER E-3

Johin Mathes & Associates, inc.

Ot

ATC 44




/6" Steel Pipe wlth Flanged Top and Cover

-EL*&ZJ'& . round Surface
ET. 477.4

Concrete Cap

]~ 2" PVC Pipe with Cap

[
Seg<——Lement~Bentonite Grout
<

18.6" & k‘-@-——Bent‘onite PeHets

N Yy
b d Rt
050, ’;.:q‘
PO it
G b m
R E
Dt i,
el - L .
LR RN
o] b
.0 SN
A T :
[or™-2. Wi [ Pea Gravel
B Dt g
S el
e," a’ -1
'--n Lt e ]
o2, AETE
fo =0 . ,-" .
"y & e 5
Y “ta,
D."?. .o' .‘.
PN - 9' .
26 8' L) cE%
: g.h P

Tte——Sand & Gravel Cave-in

L——2"" PVC Screen with 0.10" Slots

6'' Borehole to Termination Depth

Not to Scale

i

John Mathes & Associates, inc.

PIEZOMETER E-4

bl ATE

19




Elev., 479.7'

6"z

Steel Well Protector.

with Flanged Top & Cover

Screw Cap

) Elev. 479.4' (M.P.)
,./ / Ground Surface

i

Elev: =473.5%’

Area of excavation
and compacted
backfill.

Maximum Depth=6.5"

Cut 55 Gallon Drum
(=242 by 15" high)
Filled w/Mixed Rocks
and Concrete

Casing Support

P (Shim) Rock

oo~ Slip PVC Couptling
) w/Teflon Tape
; Elev. = 473.1°
458"} 22.4" |
s el —— Pea Gravel
L-°s] —— 2% PVC Pipe
’ :acu d uu / :.oogloz
i o= AR
e .9- . ._",". .
: N AN S Natural Sand &
2.5 Loy ,&”/ﬂ Gravel Cave-in
i :Q‘;' ?; '.l " ‘u-‘l.
e r2 ') ‘1
! wetd — e
3 e %) |
o — prd——2'9 0.010" Slot
arl— =T Sch. 40 PVC
. . AN
44 g Bt By Well Screen
A — e,
- bl-:s:—— . ."l.l-.
Ll — e
Vi - —[e]
o T
= —F
T R
R R e | B .3
i y ?"'n.-‘ B S0’

e

o

\Not To Scale

TR SR
John Mathes & Associates, lne.

rew Cap a

~ " PIEZOMETER E-4
e {Modified) '




}////f~6“ Steel Pipe with Flanged Too and Cover

21;512;7 Ground Surface

El. 479.6
AN
Concrete Cap
< ~Cement-Bentonite Grout
{:3: ';E}:~h~58ent6nite Slurry
12.0' o] b
~N
130" b:s\ i5§§~h——8entonite Pellets
12" PYC Pipe with Cap
1e—Sand & Gravel Cave-in
38.2!
2" PVC Screen with 0.010" Slots
478!

6'" Borehole to Termination Depth
Borehole Enlarged to 12'' in Upper Zones

Not to Scale :
mathes
R, PR

PIEZOMETER E-5°

John Mathes & Associates, Inc.

Pt ATE 13
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proJECT. Hydrogeologic . BORING _E-1
Hennepin Power Plant SHEET ! oF _2

JOB No.___82-1293

SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength, tsf
== - slows | & |SYa QPO QU0
= ~E |x Lo Tlo % 1 1% 2 2%
= au| a> |= (Color Modifier MATERIAL. Classification) (perbiny | & | i o o LS )
Tlh|gel al |S - 1 p NMC LL
B 2|z S E Soil Classification System _Unified };- ot * x
AHAE ol NN ] [N -
Z = O [ ] : L 1 1 1 L i 1 ‘l 1.  B— |
=« 28 % Surface Elevation LB5. 1 = FﬂpckOuaslijtyDemgnalmn 100
= a [ I T " b L 1 n 1 —
i
Brown Silty CLAY w/Sand, CL
Brown Sandy CLAY w/Silt,
et 11 ssla0/20 | 1 Gravel, CL
> ’ Gray-Brown GRAVEL w/Sand Trace 10-24-34
Clay, GP '
104 2 | 55118/12 38-31-14
L4154 3 1SS |18/5 11-4k4-36
.20l & | SS{13/13 ) ' _ 16-16-17
-Sand Seam 22.5-23.5'
b2sq 5 |55 13/ 9-10-1
- 30— 6 SS 18/12 10-10-9
354 7 | SS | 18/4 9_17_16
DRILLING METHOD __""_t3s1ng Acvancer N GROUNDWATER LEVELS
DATE DRILLED 11723, 24%/62 : Encountered al__39:3 ___ Feel
DRILLED BY Roberts 15 Hours after completion 33-/ Feet
LOGGED BY Maxeiner 22 Days  after completion 2~ Feet
PIEZOMETER Ves - - after completion  ___ Feet

NOTE: Refer to the attached GEMERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualifications relative to this fog.

=

John Mathes & Associates, inc.



RECORD OF SUBSURFACE EXPLORATION

Hydrogeologic Study

PROJECT : BORiING __E”!
Hennepin Power PTant SHEET 2
82-1233 T-—0F —
JOB NO
SAMPLE DESCRIPTION OF MATERIALS T Shear Strength tsf
_ == _ sLows | £ |SVe QP/: Qu/z0
£ ~= |Z| (Color Modifier MATERIAL. Ctassiticat 61 |9 2 1 1 2 2%k
VCC&“!."_' an g(ooro er agsification) (per 6 in) g PR S S S S S ST W
I ; w
Ela|zE| €8 12| soi classiticati Unified = W N %
= |0 Zw |W| Soil Classitication System - * '~" =
W |3 g <5 &« ) 'z 10 50 100
Zz < wt . o i 1 M) 1 c‘ I .l 1' N |
=< 3 8 g Surface Elevation LBE .1 > 6:5“ Rock Quaslgy Designation 100
m - D [ — i 1 1 1 I 1 | L J
7 = Gray-Brown GRAVEL w/Sand Trace
—) Clay, GP
-4018 185 118/9 6-11-8
_h5l9 |ss |18/8 8-3-8
-504t0|ss {18/3 6-17-20
~55411(Ss [18/3 15-19-21
{
7%
~ 6041255 |15/7 TOB N 13-16-1003"
Remarks: _ -
1. Sample was driven 30"
Blow counts are for the
6o | first 3-6" increments.

DR".L|NG METHOD NW Casing Advancer

DATE DRILLED

11/23, 24/8%

DRILLED BY Roberts
LOGGED BY Maxeiner
PIEZOMETER Yes

GROUNDWATER LEVELS
Encountered at_39.3  Feet
15 Hours after completion 32.7 Feet
22 _Days after completion 31.9 Feel
after completion ____ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualifications relative to this fog.

i

John Mathes & Associates, Inc.




‘RECORD OF SUBSURFACE EXPLORATION

Hydrogeologic Study E-2
PROJECT BORING
Hennepin Power Plant SHEET __[ OF Z
JoB No,_92-1233
SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength. st
ol T x> BLOWS E ?}VA 1% AP/ Quic
E | low] 55 [} (Color Modifier MATERIAL. Classification) | (per6in) | G | ¥ . = 1 = 2
bzl wl = 5 PL NMC L
Elaizgr| Qx 13 Unified o . L
L 1=|m Z; [W] Soil Classification System ___° .=~ = X
[m] 2 Eg gs E g ? E 1 I 5 " B 100
_< ) 1 . _' i L Y
28 0 Surlace Elevation 488.8 x Fno‘:kouaggyw‘“m
- 4 ' o\ . 100
Brown Silty €LAY, CL T
T
_ Brown GRAVEL w/ Sand, Clay, GC T —
L5 1| SS[18/4 5-2-22 N
i
N
- 10 , Brown Medium-Coarse SAND w/ i .
21 ss|18/12 | |Gravel, Clay, sC 10-23-19
15— 3
‘ 55 13/8 15-14-11 1]
- 20~ |
Lisshig/io 8-17-12 |
a5 Gray-Brown GRAVEL w/Sand, GP
> ssl18/5 " 49-27-25
a4 8
15-12-
55 _|18/8 Gray-Brown Fine SAND Trace siit, > 3
SP-SM .
3571 7 ISST18/14 7-16-13

CRILLING METHCD

DATE DRILLED

NW Casing Advancer GROUNDWATER LEVELS

1172k, 29/%2

Encountered at

ot . Feet
DRILLED BY Roberts > Hours after completion Feet
LOGGED BY Maxeiner 17_Days  after completion 34.3 Faqy
PIEZOMETER Yes

- ’ — after compietion Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EKPLORAT[QN
for abbreviations, explnnallons and quallfications relative to this log.

l{{%

John Mathes & Associates, Inc.
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Hydrogeologic Study

Ve B W Nt AW F N N Sl e A il S WU@E W6 & e e =

PROJECT : o BORING _E~2
ennepin Fower ant. SHEETZ._.__OF 2
JoB No.__ 02 1293
SAMPLE DESCRIPTION OF MATERIALS g Shear Strength, tsf
== - = isva QP/.0 oU/i0
= ~E |w . e g gLy BLOWS I to0 1 1 1 2 2%
R Juw| Ao iz (Color Moditier MATERIAL. Clagsification) | (per6in} § O | .+ 1+ (0 0w
r {El<a) wl |< : w PL NMC LL
Ela|ZE| O |2 Unified o . x
RS k| Zz§ |4 Soil Classification System —___ = ‘ :
Sirof > |= . , zlo 50 100
a z ZE EO o Lag 8l : ] ch') l‘tIID 'lnaitiorll—‘
- <3 |a Surface Elevation . E FROC vl =9 100
E ) ! 1 13 ] 1 1 L 1 A
7 1ss 118/14 Gray-Brown Fine SAND Trace Silt, 7-10-13
SP-SM ' ’
Lo N
8 |ss |18/18 -Clay Seam 40.2-41.1° 5-8-10
Brown Silty Fine SAND, SM
Sy -Black Peat @ 45,3
9 |SS 18/10] [Gray-Brown Sandy GRAVEL 8-9-10
Trace Clay, GP
~50110 1SS 118/8 34-29-32
Brown Medium SAND Trace Coarse,
SP ‘
-55911
55 $s118/6 ToB .1,.4?13‘& 5-18-16
601
DRILLING METHOO _MW Casing Advancer GROUNDWATER LEVELS
DATE DRILLED 11/24, 29/82 jg Encountered at — Feet
DRILLED BY Roberts ' "2 __Hours after completion .~ Feet
LOGGED BY Maxeiner 17_Days  after completion 34.3 Feet
PIEZOMETER Yes . after completion __._ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and _quaHﬂcations relative to this log.

I

John Mathes & Associates, Inc.
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prosect_ Hydrogeologic Study
ennepin Power Plant

JoB No,__82-1253

BORING __5"3
SHEET | _oF _2

SAMPLE DESCRIPTION OF MATERIALS | _ g |~ ShearStrength, tof
—_ = . - = sSva Qp/.0 QuU/:0
= £ | BLOWS I X 10 w 1 1w 2 2%
= e ldwl o= |z (Color Modifier MATERIAL. Classification) {per 6 in) (LN R T A AL S
Eolu g wl | o 1 p NMC LL
o |Blek| S |2 Unified. + e X
s < Soll Classification System _-1''T:289d = -
ai1s =8 2> |Z . zlo 50 100
Z 1 Z Q | W 2 L ] 1 1 1 .' Lot ]
= 28 % Surface Elevation 481. 4 E FHOCkQua;gyDESlgnat'on 100
m Y A 1 L 1 Fl 1 H L 1 J
Brown GRAVEL w/Sand Trace Clay,
FILL, GP
-5 1| Ss|18/12 | ' 7-27-32
Dark Gray FLYASH, FFLL, ML,
S0 2 sshigzis | | ' | 37575
Dark Gray Brown Fine SAND
w/Flyash, FILL, SP —
151 3 Lssli8/4 3-5-10
Dark Gray FLYASH w/Bot tom Ash,
) FHLL, ML . : )
~25-1 5 | 55 [18/16 | 11-23-19
| Gray-Brown Sandy GRAVEL, GP
301 6 | SS [18/13 _ {16-30-40
| Gray-Brown GRAVEL w/Sand Trace
_ Clay, GP-GC ' :
DRILLING METHOD __Hollow Auger : GROUNDWATER LEVELS
DATE DRILLED 12/1/82 Encountered at___34.6 ____ Feet
DRILLED BY Roberts ' 0__ Hours after completion 38.0_ Feet
LOGGED BY Maxeiner 15 Days  atter compietion 2/:8 Feet
PIEZOMETER Yes _ after completion ____ Feet

NOTE: Refer 1o the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanatione, and quailfications relative to this log.

i

John Mathes & Associates, Inc.
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. PROJECT Hydrogeologic Study BOHtN(i E-3
Hennepin Powef PTant SHEETZ_ OF %
JOB NO.__52-1293 —
SAMPLE DESCRIPTION OF MATERIALS | 3 Shear Strength, tsf
pepny [E*S i = {Sva Qp/:0 Qu/:0
= ~ ._'E, b4 - BLOWS 10 2 1 1% 2 2%
Sl law agy |2 {Color Modifier MATERIAL. Classification) | (per&in) { O | o« . 4+ + o v = ¢ v 1.
Eluls| |3 B o 51 pm NMC LL
o} s |TF| Z4 || Soil Classification System MUnified = * * X
al=2 01 €5 & ) z 0 . 50 100
4 EE a o m . . "‘8? L} ¥ o : 1 PR |
< |» Surface Elevation . x m Rack Quaslgy Destgnallon 1.00
m - a L 1 e i H 1 L 1 1
7 Gray-Brown GRAVEL w/Sand
Trace Clay, GP-GC
~ 4018 1SS 18/11 | | 12-11-11
_4alg |ss |18/8 . 6-8-8
Fso110lss [ 18/5 : 6.-,7‘9
! |
-1 11|ss |18/8 || ~TOB _ 11-10-1
- 601
ORILLING METHOD _Holtow Auger ' GROUNDWATER LEVELS
DATE DRILLED 12/1/82 _ ' : Encountered at__34.6 _ Feet
DRILLED BY Ro_berts : 0 Hours aiter completion 38,0 Feet
LOGGED BY __Maxeiner 15 Days after completion 27:8_ Feet
PIEZOMETER Yes : after completion ___ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
tor abbreviations, explanations, and qualifications relative to this log.

I{{g

John Mathes & Associates, Inc.



N L e B LB W

vwoounrAavt CAFLUKALION

PROJECT':Yd”’ge"";g'C S;:‘dy BORING __ E°%
Ennepin Power Plant SHEET | _oF 2
JoB No.__ 82-1293
SAMPLE DESCRIPTION OF MATERIALS E Shear Strength, ts!
= fx = |SsVa QP/.0 Qu/:0
= € BLOWS 1 %10 w 1 1w 2 ou
gl I Y a: é (CotorModlerrMATERlAL.Classlﬂcauon) (perbin) | 0 | . T 1 VA 2 2¢
EojwSe wd (g ' € p NMC I
Elolzr| 9 |E] . ' Unified I . X
Wi W o Zu g Soil Classiflcation System il eg o 0 50 100
a g Ez §B w . ! i % foman b 1 i L i 1 L L L !
- [m] 77. " -
< <§ & Surface Elevation _"417 4 E FROC*Q“";QYD“'Q"TW“ 100
Gray-3rown GRAVEL w/Sand Trace
s Clay, FILL, Gp
fe 5 — : ) - - L 4
1 2 Lssi8/18 | | park Gray Silty CLAY Trace 8-12-15
Coal, Gravel, FILL, CL
Gray-Brown Clayey SIET w/Sand
10 Trace Gravel, FILL, ML Gefm1s ®
(1 38S_18/15 s .
Gray GRAVEL w/Silt, CTTay Trace
Flyash. Fill, GC
(714 1SSN18/15 | laray FLYASH, FILL, ML 19-15-18
Brown Fine SAND w/Gravel, SPp
204 5| s 18/6 3-22-31
%
Gray-Brown Sandy GRAVEL, GP
254 (| o |18/13 15-15-15
Gray-Erown GRAVEL w/Sand Trace
: Cla GP
18 Y -7
21 s ./IS _ 14-33-38
Gray-Brown Sandy GRAVEL, GP
3155]18/16 8-28-41

¥
.
5
B
o
g
B
H
.

e

DRILLING METHOD

Hollow Auger

DATE DRILLED 12/23/82
DRILLED BY Roberts
LOGGED BY Maxeiner
PIEZOMETER Yes

NOTE: Refer to the attached G
for abbreviations, expla

i

John Mathes & Associates, Inc.

ENERAL NOTES and NOTATION USED ON RECGRDS OF
nations, and quelifications relative to this log.

GROUNDWATER LEVELS
Encountered at _.,2 8...- 3__ Feet

O Hours after completion 2/-0 Feet
13 Days after completion 24.5  Feet
after completion ___ Feet

SUBSURFACE EXPLORATION



RCLUMY Ur QUBJDURFACE EXPLOHATION

PROJECT :Ydmg‘?‘”ggic Sg‘i'dy soriNGg _ ™1
Beér:r;zam ower ant SHEET_Z_OF 2
JOB NO 23
SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength, lsf
i o = | sva QP/,0 QU0
= ~£ |l ¢ , : BLows | = |, Y 1 1% 2 2%
Slelaw n; x] (Color Modifier MATERIAL. Classification) _{perﬁln) O | s v 5 A
HHE 1
B ls(Ei 25 |w| soil Classitication System _Sn!Tted E * X
8|38 53 |= 2|0 50 100
r4 H 1 1 L
=< 28 u Surface Elevation L77.4. > mRockQua;gyDes:gnatlonmo
I Q L n A 1 1 £ i 1 1 ']
g P Gray-Brown Sandy GRAVEL, GP
Grav-Brown GRAVEL w/Sand, Silt,
GM
~40]9 |ss ] 18/7 529713
Gray CLAY, CH ;
L 45{10(ss | 15/9 top V4o 32505037 >
~ 507

DRILLING METHOO _

Hollow Auger -

DATE DRILLED 12/23/82 Encountered at Feet
DRILLED BY _ Roberts _Z_Hours atter completion 27-0 Feet
LOGGED BY Maxeiner 13 _Days after completion 245 Feet
PIEZOMETER Yes e after completion ____ Feet

GROUNDWATER LEVELS

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualifications refative to this log.

I{{.

John Mathes & Associates, Inc.



HECUHRD Ut SUBSURFACE EXPLORATION

PROJECT :Vd""gec’lggic'sg‘i‘dy BORING _ E°5
| ennepin Power ant SHEET | OF _ %
408 No.___ 5271233 -
SAMPLE DESCRIPTION OF MATERIALS B Shear Strength, st
—_ = BLOWS : SVa QP/.O Qu/: 0
S ;f &| (Color Moditier MATERIAL. Classification) | (per6in) | g |2 , % 1 1% 2 2%
El=izz| 0% 5 . | Unified 2 e "
- Zy (W} Soll Classification System _ .~ " ‘=~ =
o |[3|E2| £2 = ' . z|o 50 100
z E o u 1479_6 = ng A i 1 ;- i x l. Il 4
< 3§ b Surface Elevation 2 g F“OCRQtlaslgvDes@ﬂathl?wjo
Gray-Brown Gravel w/Sand
Trace Clay, FILL, GP
-5 1 | ss| 18/8 5-14-19
Gray FLYASH w/Bottom Ash,
Fill, ML~
- -5- ®
~10 2 | 551 18/12) : ho575
1} Brown Silty Fine SAND w/Gravel,
SM . '
| : , G-15-
~159 3155 [18/13 Gray-Brown Gravel w/Sand, GP 10 *
3A [ AS ' Brown Clayey SAND, SC_
' Brown Fine SAND, SP
204 4 | 55 18/3 . Gray-Brown Sandy Gravel, GP 3-24-%9
"259 5 | <] 18/10 b-32-27
L30-f ¢ |SS 14/11 8-3k-50/3"
Gr'a\'/.‘-Brown Fine—Méd_ium. SAND 'SP
~354 7 |.ss| 18/16 fpaynBrown GRAVEL w/Sand, Silt, [12712-20

DRILLING METHOD

Hollow Alger -

GROUNDWATER LEVELS

DATE DRILLED 12/6 /82 " Encountered at_27:3 ____ Feet
DRILLED BY Robel"ts U Hours after completion 23.0 Feet
LOGGED BY Maxeiner 16 Hrs. atter completion 23:3  Feet
PIEZOMETER Yes 10 Days after completion 25.7 Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
lor abbreviations, explanations, and qualifications relstive to this log.

5

John Mathés & Assaociates, Inc.



TR e e e e e e e 8 A S e e AT RITTAT WY

proJecT_Hydrogeologic Study BORING _E-5

Hennepin Power Plant SHEETZ_OF 2
JoB No.__82-1293

SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength, tsf
== . = | sva QP/.0 Quf20
=3 ~£ |x BLOWS 1Z 10 % 1 1w 2 2w
= 4w| a7 || (Color Modifier MATERIAL. Classification) fper6in) | 6 L. ¢ V", ¢
T Gjge| wd | . . w PL NMC LL
B |2Ql&r| S |3 ficati Unified o . x
wo | = i E"" & Soil Classification System UnitTied =~ - 0 50 100
o 3 Ez >S W "4 6' % et 1 11 A I 1 4 1
Z 2} . . Lt
< <§ B Surface Elevation 7? E Fﬂo‘fkougg?n“‘gf‘a‘w" 100
S
7 Gray-Brown GRAVEL w/Sand, Silt .
GP-GM
~40|8 iss |18/15 Gray-8Brown Silty GRAVEL w/SAND, H2-%316
' GM :
Brown GRAVEL w/Sand Trace
454 91 ss{18/11 Sitt GP-GM 3-9-12
w4290
50| 19 v 4el0 i
> ssU18/6 | L 1og 2-10-11
Remarks : _
55 ' _ t. Rough Drilling @ 1.5
i Boulders could not ™"
penetrate of fset 7.0
East & Augered to 14.0°
without sampling.
DRILLING METHOD ___follow Auger GROUNDWATER LEVELS
DATE DRILLED 1276792 : Encountered at_27.3  _ Feat
DRILLED BY Roberts 0 Hours atter completion 29.0 Feet
LOGGED BY Maxeiner 16_Hrs. after completion 2 Feet
: Yes 10 Days r completion 22:/ Feat
PIEZOMETER el after comp

NOTE: Refer o the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanaticns, and qualifications relative to this log.

:

_ thn Mathes & Associates, inc.




NCCUNU UF SUBSURFACE I:XI-’LUHI:\'I"IU_N

PROJECT__HYdrogeologic Study

BORING __E-6

Hennepin Power Plant - SHEET | _oF _2

JOB'NO,_ 92-1233
SAMPLE | | DESCRIPTION OF MATERIALS 3 Shear Strength, tsf
" ‘ = lsva QP/.0 QU0
= = v BLOWS o 0 ” 1 1w 2 2%
= Jw| o< [Z| (Color Modifier MATERIAL. Classification} | (per 6 in) et %, RS
Tlwlge wa | : ' gl p NMC LL
- m - og = ) Unifi d F 3 A . . X
% |Z|6n| ZE |W| son Classification System _Unified = 100
a g Eg §8 $ ) t g ?_1 £ 1 3 510 A 1 I i ]
=< 2§ % Surface Elevation 466.4 E P Rock Quaslioty Designation 100
11 AS Dark Brown Silty CLAY w/Sand, ©
CL .
— 5 — -3 ®
5 2| ss} 18/8 Brown Sandy CLAY w/Gravel, CL 373-2
Gray-Brown Sandy GRAVEL, GP
10 3 551 18/9 12-12-13
Gray-Brown GRAVEL w/Sand
154 41 SS| 18710 | Trace Clay, GP 3-30-35
5 =3 4/4 Sl
. 20
=25 ~ 61| 58 18/6 5-10-14
F30- 7 { S5 | 18/4 k)
5-7-12
3598 1551 18/7 -
DRILLING METHOD ___Hol low: Auger GROUNDWATER LEVELS
DATE DRILLED _____12/8/82 Encountered at_18.0 Feet
DRILLED BY Roberts : Hours after completion __ Féet
LOGGED BY Maxeiner 8 Days after completion 12 4Feet
PIEZOMETER Yes _ after completion ____. Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualificatlons relative to this log.

:

John Mathes & Associates, Ine,



"THEUURL UFF 9UDSUNRTFAUE RAFLURATIUIN

proJecT_Hydrogeologic Study

> / BORING _E6
Hennepin Power Plant

: SHEETZ_OF 2
JoB No._ 9271293
SAMPLE DESCRIPTION OF MATERIALS H Shear Slrength, tsf

== . | S 1sve QP/:0 QUAO
g ~E |x : BLOWS |Xi0 % 1 1w 2 2%
= Ju| o> = {Color Modifier MATERIAL. Classification) | (per6in) ¢ O § V . . . o 0 o+ o
T {d<e wd | o op NMC LL
E|lalzx| €= |&| soit Classification System Unified I . X
w | lunl g8 | y ‘ z|o 50 100
° 'z ZE 38 lI:IIJ.I Leo ’-l' 2 ﬁno::kclluallih/éesilgnaltior; ”

- Surface Elevation -
<% | glo, s
8 DS
Gray-Brown GRAVEL w/Sand
Trace Clay, GP
w4550 |s-6-6

—Lol9 1SS 118/6 TOB : :
DRILLING METHOD 0! low Auger ~ GROUNDWATER LEVELS
DATE DRILLED 12/6/82 ' : g Encountered at . 18:0 _ Feet
DRILLED BY Roberts ___Hours after completion ___ Feet
LOGGED BY Maxeiner & Days after compietion 124 Feet
PIEZOMETER Yes . after completion ~ _.__ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualitications relative to this log.

i

John Mathes & Associates, Inc.



RECORD OF SUBSURFACE EXPLORATION

PROJECT i.P. Hennepin, Hydrogeologic BORING _ E-7
Investigation SHEET |_OF 3
JOB NO. 0L-193%
SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength, fsf
1 = | sva - QP/d QuU,LC
- = |* BLOWS ':E 0 " 1 1 2 24,
= swl| 3T 2| (Color Modifier MATERIAL. Classilication) (perbiny | & | 7 % L L L
| hjgs| wd |2 ' L} pL  NMC LL
ElalZE) Oz 12| soit crassification syst Unified LN . X
'E’, % ED El:l.] w Soil Classification System .~ . —— — 1o 50 100
4 Zz >O w L s } 1 1 1 L I 1. L -I L : :
b 4 9:8 bd; Surface Elevation 5i5.2 E F RuckQuaEI,gyDestgnatlun 100
[» o a ¢ X . . L 2 A 2 1 A
Brown Fine SAND w/Silt, SM
_
5 t]ss|13/18 4-6-6
: |
Brown Fine SAND w/Coarse Trace : ' i
Gravel, Silt, SP
2 |55 18/14 7-7-8 |
-10- \
Brown Gravelly Medium-Coarse
SAND w/Fine, Silt, SM ' B
3|55} 18/16 18-35-33
-15_
%
iss | 18/12 | 18-34-31 |
~ 20— |
—
5155 |18/6 36-48-51
- 28 —
Brown Gravelly Fine SAND w/Medium
6 [ss |18/~ Trace Silt, SP-SM 17-31-hi
| 30
Brown Gravelly Medium-Coarse
SAND w/Silt, SM ]
7 15S {18/~ 19-29-37
— 35~ ] }
DRILLING METHOD Casing Advancer & NW GROUNDWATER LEVELS
DATE DRILLED 11/13-15/84 Encountered al___~ Feet
DRILLED BY Maniaci Hours after compietion . Feet
LOGGED BY Hebe }/Maxeiner after completion . Feet
PIEZOMETER Yes o after completion  __ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
tor abbreviations, explanations, and qualifications reiative to this 1og.

:

i

]

John Mathes & Associates, Inc.




HRECORD OF SUBSURFACE EXPLORATION

{.P. Hennepin, Hydrogeo¥ogi¢

PROJECT ZNNep BORING _E~/
nvestigation SHEET 2 _OF 3
soB No.___ Qh-193L
SAMPLE DESCRIPTION OF MATERIALS 2 Shear Strength, tsf
g P : = lsva Qp/.0 Qu/:0
= - = v P e I BLOWS IZlo th 1 1Yz 2 24
= e law] o~ | {Color Moditier MATERIAL. Classification) {per 6 in) Q| e e e
£ |w|SF 8u |3 S1 s NMC tL
o @ L |wl seil Classification Systems __Unified il + . X
i R Zu oil Classific ystem = 100
o|=2 i—g gg E ::g g 50
- - ’ .. [ 2 [ 1 [ — Lt
=< 3 8 % Surface Elevalion x F Rock Quasigy Designation 100
I - D | i 1 1 1 L i 1 L —_—
Brown Gravelly Medium-Coarse
SAND w/Silt, SM
4o {8 1S5 18/12 10-23-27
g | sSj18/14 12-20-25
45
oo | 10Lss | 18/1 14-31-3
55 11155 | 18/14 - Boulders 55.0-57.0" 16-46-52
Gray Fine-Medium SAND Trace
12055 | 18/3 Coarse, SP 12-22-30
LED : .
13 s | 18/12 18-27-43
65
14 ss| 187120 20-22-34
L70 4 : :
DRILLING METHOD___Casing Advancer & NW GROUNDWATER LEVELS
DATE DRILLED 11/13-15/84 Encountered at Feet
DRILLED BY Maniaci _Hours after compietion . Feet
LOGGED BY Hebe | /Maxeiner after completion ____ Feet
PIEZOMETER Yes after completion __ Feet

NOTE: Reter to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abbreviations, explanations, and qualifications refative to this log.

£

John Mathes & Associates, Inc.



RECORD OF SUBSURFACE EXPLORATION

PROJECT__ . P. Hennepin, Hydrogeologic BORING _E-7
Lnvestigation ‘ SHEET 3 0F 3
JoB NO.___ Q4-1934
SAMPLE DESCRIPTION OF MATERIALS T | ShearStrength, tsf
- s - BLOWS E §VA \ QpP/,0 ‘ QU/:C;‘/
S| iaw| a5 || (Cotor Modifier MATERIAL. Classification) | (per6in) | & |2 , % , 1 , V%, 2 2%
Tiw|g<e wd | gl p NMC LL
r—m>tumi . Uni fied z A . ”
== T Zy |W| Soil Classification System _UN1T!1ea =
a = | |_g §B @ - . =z 0 50 100
2z w = L 1 : 1 L L ' L T -
=< 28 % Surface Elevation 515.2° ; FHockOuaslseyDesngnanonmo
I . D [N L i I i L ] 1 L L A
Gr Fi-Med SAND Tr Co, SP
Gray Medium SAND w/Fine Trace
G
15(55 | 18/10 ravel, SP 15-15-22
75 1
TOB
_80 -
-85 E
-90 -
95 1
-1 001
1051
DRILLING METHOD ___fasing Advancer & NW GROUNDWATER LEVELS
DATE DRILLED 11/13~15/84 Encountered at - Feet
DRILLED BY Maniaci Hours after completion ____ Feet
LOGGED BY Hebe | /Maxeiner after completion ... Feet
PIEZOMETER Yes e after completion ___ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION
for abhreviations, explanations, and qualifications relative to this log.

DEIE
]

John Mathes & Associates, inc.




PROJECT._ |- P. Hennepin, Hydrogeologic BORING _E-8B
Investigation " gHEET | OF 2
JOB NO..._ 0h4-1934h
SAMPLE DESCRIPTION OF MATERIALS 2 Shear Strength, tsf
. o
| = = | sva ap/.0 Qu20
= S |x | BLOWS 3% g w4 1w 2 2%
S| g |aw E; | (Color Modifier MATERIAL. Classitication) (perbin) | B | o L+ . Bk e £
Tluigs) wg |3 o Bl oeL NMC - LL
o s i@ 2 jul Soil Classification System __Unified = * ° X
ot 2 <> o Z 1|0 50 100
=z Zz >O w ' 2 [ 1 1 t A L 1 2 - et
=< %uo_. 0 Surface Elevation 498.7 x FRockcuaggvﬂeslgnalmﬂmo
I D L (1 L 1 13 i. 1 1 o]
Dark Brown Silty CLAY w/Sand
Trace Gravel, CL
o 11ss]18/14 6-11-1
' Brown Sandy GRAVEL Trace Clay,
Silt, GC-GP
2 15S| 18/12 11-9-7
40—
3 7SS | 18/12 5-7-8
15
L iss|18/12 L-5-10
20 -
Gray Medium-Coarse SAND w/Fine,
SP
5155 ] 18/14 5-6-9
25
6lss{18/0 11-15-18
- 30—
Brown Fine SAND w/Silt Trace
Clay, SM
7 1ss|18/12 3-10-10
— 35 -
DRILLING METHOD __ (@5ing Advancer & NW GROUNDWATER LEVELS
DATE DRILLED 11/16-17/84 ~ Encounteredat.___~ Feet
DRILLED BY Maniaci Hours after completion ... Feet
LOGGED BY Hebe1/Maxeiner o after completion ____ Feet
PIEZOMETER Yes - after completion ____ Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECORDS OF SUBSURFACE EXPLORATION

for abbreviations, explanations, and qualifications relative to this log.

.

MF-—-

John Mathes & Associates, Inc.



HECURLU OF aun::u_Hl-AUI: EXPLORATION

pROJECT_ - _P. Hennepin, Hydrogeologic BORING _E-88
. Investigation TaE 2
SHEET 2 OF 2_
Jos No.__ 0%-1934
SAMPLE DESCRIPTION OF MATERIALS 3 Shear Strength, ts!
. = |= - . BLOWS = | sva Qp/.0 Qu/:0
E |z law| 5T |E| (Color Modifier MATERIAL. Ciassification) | (per6in) | & [0 , % 1 Va2 2%
Zju(ge| ud | - - 91 e NMC LL
& |z |55 28 |4l soit Classification System __Unified - * . X
al>a p.‘g gg E % 0 50 100
z z [ ) I 1 1 I ] -! l. 1, I
=« 2 8 g Surface Elevation 498, 7! z F Rock Oua;ll;y Designation 100
m n K, L 1 1 1 Il L L i L J
Brown Fine SAND w/Silt Trace
Clay, SM
8 [ss|18/14f 3-7-9
-ho -
9 |SS|18/16] [-w/Gravel @ 43.0" L-7-10
-LI-S -
10| S { 13/14 12-10-12
‘SO - i
11 SS | 18/10{ [-Trace Gravel @ 53.0° 5-8-11
551 |
Brown Sandy GRAVEL w/Silft, Clay,
12| SS { 18/10} JGC-GM - 25-30-33
60 '
TOB
.65 3
70 -
DARILLING METHoOD___Casing Advancer & NW GROUNDWATER LEVELS
DATE DRILLED 11/16-17/84 Encountered at - Feet
DRILLED BY Maniaci Hours after completion ____ Feet
LOGGED BY Hebel/Maxeiner ——_ °  after completion ___ Feel
PIEZOMETER Yes - alter completion ____. Feet

NOTE: Refer to the attached GENERAL NOTES and NOTATION USED ON RECOROS OF SUBSURFACE EXPLORATION
: for abbreviations, explanations, and qualifications relative to this log.

3

John Mathes & Associates, Inc.



HENNEPIN EAST ASH POND NO. 2 | HYDROGEOLOGIC SITE CHARACTERIZATION REPORT

Appendix A2

STMI Boring Logs
and Well Details

0BG THERE’S A WAY



Monitoring Well No. 10

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drilt HOLE DIA.: 6 in. SAMPLER: Core Barrel
DRILLER: Boart Longyear GW DEPTH: Not Measured ft. HOLE ELEY. 495.10 ft. MSL
8| 8 ¥
i T R B e WELL CONSTRUCTION
DESCRIPTION © 1 =1 a |5 DETAIL
) on Wi
3| 2]°1°
3 % f— weill Cap
0 [ ]
-1 NN
L] NN
NN
L N N
[ 5] N N
N N
- N N
4 TN
S NN
. 5 — § 3 in. Schedule 49
R i \ \ PYC
[ 6 NN
NN
- N N
7 - NN
- N N
Blind Drilling (Refer to boring log for Mw # for litholegic -~ 8 — \\ D
descriptions) | B § §
- 9 - N N
L N N
N N
SRR
T NN
R
..... 12 \\\: § Czment/Bentonite
- = i \ \ Grout
Sl N N
Rttt i N N
A T Q §
Eak e NN
- 15 NEN
poo L NN
060 NN
.0 0.5 16 - NN
ool NN
VO C \ \
yop.c i N N
© 5% 1 18 N RN
oo g e \ \
oot N N
52 9519 - § N\
LT, N R
—2 20~
Notes: Project No.
STMI Sample 10-1 was collected between 45-55 fapt 135-1.21

2511 N, 124th St. Suite 205
Brookfield, Wisconsin 53005-8208 Pagefaof 3




Monitoring Well No. 10

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-95 LOGGED BY: Hense!/Tu
DRILL RIG: Rotosonic Drilt HOLE DIA.: 8 in. SAMPLER: Core Barrei
DRILLER: Boart Longyear GW DEPTH: Mot Measured ft. HOLE ELEVY.. 435.10 f%. MSL
@18
]
=l o | E|Y WELL CONSTRUCTION
DESCRIPTION o = o | Z OETAIL
wn T W |
2| 2| °|°
> | B
orgort—20
ReXefie B i
. .,',(?. o1 s: Q
1.0.0.9 NN
1009 22 N N
6 N N
%o 2 N N
0'0.d— 23 Q §
°. . 6C I - NN
Blind Orilling (Refer to boring log for MW 1 for lithologie ’OO Q¢S~24— NN
descriptions) ,16%',(:_ - \\\ §
o O
'.O.?)'.Q_ZS_ ’»§ Q
Cosor NN
05 26— N N
o5 N N
2% o] N N
BRIt W
o0 d 2] K
0% qB
p.O0.M 20
040 28 'E i
OO OOC' R o: :
gé.abéc—zg" E: 3
A o™ T = *
Relee i — o Qe 1te raile
’O_ 1.30._ 30 < Sentonite Fziet Seal
OOC- 1 0:
0,50 1 31— 5
0.9 2
o, ;0. T - &5
HaW.We 32__, :
] s
e 3 3 %
s 2
s
—34— X
R 4 ofe
S
ot 35 b
}.O 0 QL 4
0. 40
05 a—36—
12 49 L -
Rele R e
b % 37—
0 0.0 i
o‘ ! _o‘ .
0'0:q—38
0 40 L -
Q0 0.G
ko '_'EO, ”39—
00 I .
= C"O, ! 40_
ST MI NOf&'S.‘ ProjECt Na.
Sample 10-1 was collected between 45-55 feet 135-1.21

2511 N, 124th St. Suite 205
Brookfield, Wisconsin 53005-8208 Page 2 of 3




Monitoring Well No. 10

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-95 LOGGED BY: Hense!/Tu
DRILL RIG: Rotasanic Drill HOLE DIA.: 6 in. SAMPLER: Core Barre!
DRILLER: Boart Longyear GW DEPTH: Not Measured ft. HOLE ELEV. 405.10 ft. MSL
W (L}
S
=< o e e WELL CONSTRUCTION
DESCRIPTION o | 21K |g DETAIL
T =
1) W gy
Q ﬁ (=] %]
2, o
> (0]
—r-40 -
b.C.0 L ] L
2. 50, -
0 0.0 41 -
G s0 1 N -
NeXsRe
o -_'fo_ e ] 2 — .
BO.O'-G» - -
50, -
)00 q—43— -
< a'o_ 1- - t.
g?-fégn—.dlzl— -- Formation Catlapse
00 - '
o 45—
. 49k -
O 0.
e} -,'apo_ =46
00 G -
b oo o 47
o o'o. T -4
Clean, fing to coarse gravels w/ cobbles up to 4" in 59- Qéo_-48—
diameter, well rounded to subanguiar a2
c_c_>_ Qdc,:' 7] L
0o.d 497 =
SN g —
0 0. A50-] I —.
b % 120 & =
BQ 059" 7 —
oo d '] =
SECY =
)00 52 =
= ;'fo.' 52 —
KeXoXen ] =
. 50 1~ 53— asam 0.01 Slatteq Well
009 o screan
3 50 7 e
00 d-54— =
2. 59 =
10 0.d " =
O 50 =55 — =
00.9 | =]
= dQ ' B e 8
).©.0.G—56- =
SR | R e
o ) ] }.©.0.9 —
Blind Oridfing (Refer o boring log for MW 11 for fitholagic 0 40 BT —
descriptions) HeXeRe N - —
© 59| —
b0 0. —58—
o‘ 'a,o .- N ‘_"
b0 0.
: 59 /
- - Sediment Trap
L. 50—

STMI

2511 N. 124th St. Suite 205
Brockfield, Wisconsin 53005-8208

Notes:
Sample 10-1 was collected betwaen 45-55 feet

Project Na.
135-1.21

Page 3ot 3




Monitoring Well No. 11

PROJECT: Hennepin East Ash Impoundment DATE: 03-27-85 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drill HOLE DIA.: 6 in, SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 50 ft. HOLE ELEY.: 494.84 ft, MSL
218
;]
=l o | E = WELL CONSTRUCTION
DESCRIPTION Ot 2 e |E DETAIL
wn = w <
4] < =] w
u:)j % Well Cap
0
| Li"‘?l
-1 N N
SEREEEA
Fidf, consisting of poorly sarted sand, graveis {gravels up — 2 — ‘\ \
tc 3"} and crushed limesione B i \ \
[ 5] N N
NN
L N N
4 NN
N N
L N N
- Q \ 2 in. Schedule 40
FVC
- N N
[ 5] N N
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Monitoring Well No. 1

PROJECT: Hennepin East Ash Impoundment DATE: 03-27-95 LOGGED BY: Hensel/Tu
ORILL RIG: Rotosonic Drill HOLE DIA.: 6 in, SAMPLER: Core barret
DRILLER: Boart Longyear GKW DEPTH: 50 ft, HOLE ELEV.: 494.84 ft. MSL

WELL CONSTRUCTION

DESCRIPTION DETAIL

USCS CLASS
DEPTH
SAMPLE

GRAPHIC LOG
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Monitoring Well No. 11

PROJECT: Hennepin East Ash Impoundment BATE: 03-27-95 LOGGED BY: Hensel/Tu

DRILL RIG: Rotosonic Driil HOLE BIA. 6 in, SAMPLER: Core barrel
BRILLER: Boart Longyear GW OEPTH: 50 ft. HOLE ELEY.: 494.84 ft. MSL

WELL CONSTRUCTION

DESCRIPTION DETAIL

USCS CLASS
GRAPHIC LOG
DEPTH
SAMPLE
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Monitoring Well No. 1

PROJECT: Hennepin East Ash Impoundment DATE: 03-27-95 LOGGED BY: Hense!/Tu
CRILL RIG: Rotosonic Dril HOLE DIA.: 6 in. SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 50 ft. HOLE ELEV.. 484.84 ft. MSL
8|S "
S|l o & |H WELL CONSTRUCTION
DESCRIPTION o = S DETAIL
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Monitoring Well No. 12

PRGCJECT: Hennepin East Ash Impoundment DATE: 03-28-85 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Dril HOLE DIA.: 8 in. SAMPLER: Core Barrel
DRILLER: Boart Longyear GW DEPTH: 48.5 ft. HOLE ELEV.: 494.84 ft. MSL
@18
2 - T i
] O = |7 WELL CONSTRUCTION
DESCRIPTION . o 1. = o |= . DETAIL
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Monitoring Well No. 12

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-85
DORILL RIG: Rotosonic Orilt HOLE DIA.: 6 in.
ORILLER: Bpart Longyear GW DEPTH: 48.5 ft.

LOGGED BY: Hensel/Tu
SAMPLER: Core Barrel
HOLE ELEY.: 494.84 ft, MSL

DESCRIPTION

USCS CLASS
DEPTH
SAMPLE

GRAPHIC LOG

WELL CONSTRUCTION

DETAIL
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PROJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotosonic Drilt
DRILLER: Boart Longyear

Monitoring Well No. 12

DATE: 03-28-85
HOLE DIA.: 6 in.
GW DEPTH: 48.5 ft.

LOGGED BY: Hensel/Tu
SAMPLER: Core Barrel
HOLE ELEVY. 494.84 ft. MSL

DESCRIPTION

USCS CLASS
GRAPHIC LLOG
DEPTH
SAMPLE

WELL CONSTRUCTION
DETAIL

Blind Drilling {Refer to bering log for Mi 123 for lithelogic

descriptions)
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Monitoring Well No. 13

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drilf HOLE DIA.: 6 in, SAMPLER: Core Barrel
DRILLER: Boart Longyear GW DEPTH: 49.5 ft. HOLE ELEV. 494.82 ft. MSL
3|3
o 2l o EON WELL CONSTRUCTION -
DESCRIPTION © |l 2 a |5 DETAIL
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Monitoring Well No. 13
PROJECT: Hennepin East Ash Impoundment DATE: 03-28-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Orill HOLE DIA.: 6 in. SAMPLER: Core Barrel
DRILLER: Boart Longyear GW DEPTH: 49.5 ft. HOLE ELEV.: 494.82 ft. MSL
)
@ | 9 w
S1 ol E = WELL CONSTRUCTION
DESCRIPTION © = | o |5 DETAIL
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Monitoring Well No.

PROJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotosonic Driil
DRILLER: Boart Longyear

DATE: 03-28-95
HOLE DIA.: & in.
GW DEPTH: 48.5 ft,

13

LOGGED BY: Hensel/Tu
SAMPLER: Core Barrel
HOLE ELEYV.. 494.82 ft. MSL

DESCRIPTION
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WELL CONSTRUCTION
DETAIL

SAMPLE
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Notes:. -
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Monitoring Well No. 13

PROJECT: Hennepin East Ash Impoundment DATE: 03-28-985 LOGGED BY: Hensel/Tu

DRILL RIG: Rotesonic Drilt HOLE DIA. & in. SAMPLER: Core Barrel

DRILLER: Boart Longyear GW DEPTH: 49.5 ft. HOLE ELEV.: 494.82 ft. MSL
218 |,
Sl ol BN WELL CONSTRUCTION
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Monitoring Well No. 14

PROJECT: Hennepin East Ash Impoundment
DORILL RIG: Rotosonic Drill
DRILLER: Boart Longyear

DATE: 03-29-95
HOLE DIA.: 6 in.
GW DEPTH: Not Measured ft,

LOGGED BY: Hensel/Tu
SAMPLER: Core Barrel
HOLE ELEY.. 494.83 ft. MSL

wn [C)
_ L‘_‘n. E S WELL CONSTRUCTION
DESCRIPTION Sl F |y |z DETAIL
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Monitoring Well No. 14

DATE: 03-29-85
HOLE DIA.: & in.

PROJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotoscnic Drill
ORILLER: Boart Longyear

GW DEPT

H: Not Measured ft.

LOGGEQD BY: Hensel/Tu
SAMPLER: Core Barret
HOLE ELEY.. 494.83 ft. MSL

DESCRIPTION .

USCS CLASS

GRAPHIC LOG
DEPTH
SAMPLE

WELL CONSTRUCTION
DETAIL

Blind Orilling (Refer fo boring tog for MW 13 for lithologic

descriptions)
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Monitoring Well No. 14

PROJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotosonic Drill
DRILLER: Boart Longyear

DATE: 03-28-85
HOLE DIA.: & in.
GW DEPTH: Not Measured ft.

LOGGED BY: Hense!/Tu
SAMPLER: Core Barrel
HOLE ELEY.: 494.83 ft, MSL

DESCRIFTION
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USCS CLA
GRAPHIC LOG
DEFTH
SAMPLE

WELL CONSTRUCTION
‘DETAIL

Blind Driling {Refer to boring lag for MW 13 for fitholegic

descriptions)
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Monitoring Well No. 15
PROJECT: Hennepin East Ash Impoundment DATE: 03-29-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drilt HOLE OIA.: 6 in, SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: Not Measured ft. HOLE ELEV.. 494.41 ft, MSL
21 3
2l ol E 1Y WELL CONSTRUCTION
DESCRIPTION O 2] e IF DETAIL
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Monitoring Well No. 15

PROJECT: Hennepin East Ash Impoundment DATE: 03-29-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drill HOLE DIA.: 6 in. SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: Not Measured ft. HOLE ELEV.. 494.41 ft. MSL
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=)o = . WELL CONSTRUCTION
DESCRIPTION Ol 2 e | DETAIL
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subrounded
OO QOC- -~
'.6,%'.%:‘“33_
.50+ .
00 d
5 _fo_ —34-1
10.060“ 7
o o o —_— s
'.o_°o'.c 35
=3 é9T -1
Kol R BR-T-J0
. -.'fo.- 36
'.O_o('sC‘ "
501 27
o5 d > © ok
i Sw 2 . T
g?,é(‘f--:j&— - ._'.: w Formation Collapsg _
oo 7
59 39—
o0 [
o e b g B S :
ST R S v~ Y o L
STMI R Nores R o Project No. " -
: _: Confmuausiy samp!ecr bore—hoie Samp/e numbers refer to s _'3.5_‘.‘_-2.1.':: 1
: savedsmfes : R PR ERRES R SR
- 251N, 124th St. Suite 205 N iid e T e T ]
Brookﬂeld HISCOHSIH 53005 8208 : AR ot BN B PBQE-?O"3




Monitoring Well No. 15

PROJECT: Hennepin East Ash Impoundment DATE: 03-29-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Dril HOLE DIAZ 6 in. SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: Not Measured 1. HOLE ELEY.: 494.41 ft. MSL
=1 o | E IS WELL CONSTRUCTION
DESCRIPTION © | = | a ¥ DETAIL
: v o w ol
2 < B |u
56
so1+—40
0% -
0.~ 41
.,5?.‘:;_ -
40. 42+
ST,
2043
&4k -
Same as above 669...44#.
“d 1.
621 45 2
2o i in. Schedue 40
EQ._ 1= PVC
0.9 _ag.
o486
o i
6147

(]

L~ O
Q070

o0 oo
.b'.ci) oo}
1

00000000000000000000000000 ' | I Io;(.)o_'. 0.0 000000007000

OO I~ i
0.3 50— =
Olive fine sand and silt. platy structure, well sorted —TF 40 =
1 514= =
o<l N —
el B
‘0.9—52— =
L=t . =
d =
5C 53— =t
0. = =
;0. —
.94 =
PR S a
Gravel w/ some sand, some sill, generally finer gravel than 'Qéq—SS— =l 0.0) Sictted Welt
above : o : a d. | — screen
o . B e
Chol B -3 g Encea B
58 % ]
R =
Re S
0q-57- =
0. o
S
521 ep_| .
Y 5_8 Sediment Trap
aOOc.- -
56597
0.9 ]
21 50—

" R NOfES I -ZIIPIro'i_eCtNO'

s _ s | Continuously sampied bore-note. Samote rumoers reter to - f136-121
‘2511 N. 124th St. Suite 205 o |

. | mredsamples

] pagezota.




Monitoring Well No. 16

PROJECT: Hennepin East Ash Impoundment DATE: 03-30-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Dritl HOLE DIA.: 6 in, SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 53 ft. HOLE ELEY.: 502.09 ft. MSL

. WELL CONSTRUCTION

7 ETAIL

Riser
well Cap

DESCRIPTION

DEPTH
SAMPLE

USCS CLASS
GRAPHIC LOG

(o]

Pessible fill, consisting of brown, well-sorted, fine-med. — 2 —
sand

o
[«

—
O\I
(9]
| .

o R
o)

0.
L0

Brown, dry gravel w/ fine—coarse sands, gravels up to 2",
well-rounded, poorly sorted

EDUDT
<

O 0.

0.

2 tn. Sthedye 40
PvC
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o.

D.

0.

OO OO

b e

QaQanQAPa
1

0.0 06"0"'
DAL HEE
05°%5
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M
16t

oS! e Bl
1

Cement/Bentonite
Grout ’

°

AL LT L L
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02 020

B I B R
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0.

[+2
ol
-06 .0(-) _0(-) .0(-)
Tosaann

LoDk

o

s 00
i 1
=1
L

[

Same as above, cobbleé up 1o 4", rust stain at 22 fi.

'
16-2

-0.-08.70707.0. 1.0
o, (=]
22a%5°%4°%4

o0
ot
)OO

e o Dl s Dol D Do
o
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o0

R I . S : e Coﬁfinuéi.".:s.'f'_\).' sampled tfb.r._e—hb!é_ Sampfe AumbErs r:efér fo - - '_135_—?.'2_1__-.'_ e
1. 251N, 124th St. Suite 205 LI Ry
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Monitoring Well No. 16
PROJECT: Hennepin East Ash Impoundment DATE: 03~-30-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drill HOLE DIA.: § in. SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 53 ft. HOLE ELEV.: 502.08 ft. MSL
A
tg - T e
_; O - | = WELL CONSTRUCTION
DESCRIPTION e =T S . DETALL -
w0 a Lt -
gl13|°]3
51 6
o 20
ReXi e R 4
. -_'fo_- N
00— 21 Q
9 '.9‘(.3. 1. " \
’é_?’fé_c—ZZ— \0: Cement/Bentonite
00 . i \ Grout
-3 \
:00.d 23 N
L= W - \
Q0. d
- -_"?o. 24
50‘050' -
Re) o 29—
o _oc_a_ L ]
Same as above L)O..'fé?—zs—
(S XN o -
oo 7]
Ao O G ™
=% 5 14
O O O--—ZB—— - Bentonite Pellet Seal
o 40
Qoo =
6201 og-
.0 09
40 =
}00300_30— — g\;ré Schedule 40
.00 -
0. 5@ __31__,‘
000
OG0T .
O q-39
B fo. 32
oo d ]
0. 50133
b Oo v
cRpiel B T
b 0 O G—-34-
oo T
00.9
ol 35—
e ol i
2, 59
oo 36
2. 50 L
: - .C0.9 - -
Gravel becemes finer at 35’ _ PR . -_'fo_ 37— o La Fine Sand Pack
. R Contmuousfy sampfed Dore—hole Sample nurnbers refer to R IR K = 3 U
PRI ] edsami'es : i G S R R
: 2511 N. 124th St SUitE 205 TN ! B ? : O RaT
Brookneld HWisconsin 53005 8208 . Page2of .




Monitoring Well No. 16

PROJECT: Hennepin East Ash Impoundment DATE: 03-30-95 LOGGED BY: Hense!/Tu
DRILL RIG: Rotosonic Oril! HOLE DIA.: 6 in, SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 53 ft. HOLE ELEV.: 502.09 ft. MSL

06

- WELL CONSTRUCTION

DESCRIPTION DETAIL

Uscs CLASS
OEPTH
SAMPLE

GRAPHIC L

o

opd

[

0,0.c— 41

o

pie)
00.d

S0 070

-0

Fine Sand Pack

0
~_O.-_06-,0° O0
O OV O
05%6°4
I 1 I 1
ELY i
o (%]
I ] l 1
16-5

[s

Brown gravel w/ fine to med. sand and silt (more sand
than above), poorly sorted

ot oo,

02 02 6

0.
‘a0 0 0.0 e Pl
1

6. 9696 s
©550 2,5 %
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B O O O O O O O O

0.0
6
0,0
1
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[ D s)
0.0
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I
o
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0,0
‘5% 5
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o
o
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o
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o
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>,
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T

]

L]

L5 4.
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Q. Q. 0. ©.
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I B B |
[

(33

2 0.01 Slotted well
. Screen :
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TMT o |Notes: e ' AR AN Project No. -
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Monitoring Well No. 16

PROJECT: Hennepin East Ash Impoundment DATE: 03-30-95 LOGGED BY: Hensel/Tu
DRILL RIG: Rotosonic Drilf HOLE DIA.: 8 in, SAMPLER: Core barrel
DRILLER Boart Longyear - GW DEPTH: 53 ft. HOLE ELEYV.. 502.09 ft. MSL

WELL CONSTRUCTION

DESCRIPTION CETAIL

USCS CLASS
DEPTH
SAMPLE

GRAPHIC LOG

- o. [\ o

02 02 0%
>
o

e} .cl) ol
2
I

°

O.

0 0°
16-7

-]

Same as above w/ more silt
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O R D R R e TR e D
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Lo STMI = Notes: il i d o Project:Ne.
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PRQJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotosonic Drill
DRILLER: Boart Longyear

Monitoring Well No. 17

DATE: 03-30-85 LOGGED BY: Hensel/Tu
HOLE DIA.: 6 in. SAMPLER: Core barre!
GW DEPTH: 56 ft. HOLE ELEV.: 507.34 ft. MSL

DESCRIPTION

DEPTH
SAMPLE

q

] RIser

USCS CLASS
GRAPHIC LOG

well Cap

to 2 fi.

Silt, dark brown, no structure or pebbles, organic material

171

subrounded to angular, poorly soried

Light brown, gravel w/ sand and siit, gravels up to 3%,

White gravel w/ sand, anguiar to subanguiar

0. iy O g D ¥ 6306('““
|
o
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o.

21in. Schedue 40
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1

0.
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0
he
O
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Grout
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STMI

D
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fNotes:
| Continuously sampied pore-nole. Sample numbers refer to
saved samples : L L I R G

Project No, -
1. st

| Brookfield, Wisconsin 53005-8208 |- .




Monitoring Well No. 17

PROJECT: Hennepin East Ash Impoundment DATE: 03-30-85 LOGGED BY: Hensel/Tu
DCRILL RIG: Rotosonic Drilt HOLE DIA.: 6 in. SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 56 ft. HOLE ELEV.: 507.34 ft. MSL

WELL CONSTRUCTION

DESCRIPTION DETALL

USCS CLASS
GRAPHIC LOG
DEPTH
SAMPLE

‘o
]
{

[

Q

ot oo
O 0
feDae

Brown gravel w/ sand, some silt, poorly sorted, subangular

Cement/Bentonite
to rounded

Grout
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O O
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0
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0

2" lens of gray sand and gravel at 36 ft, o ' Y o 0. C—38_

d
0

¥
OOC

1i7-51

Fing Sand Pack

[s)
'y ‘06
o
0-0-,0

Brownish-red gravel w/ sand and silt, poorly serted, - o 00 c—38—
gravels up 15", rounded : : EEITT '
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1 40—
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o
-0 O _0
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fo:
0

" s '_ Notes B DR TR T i Project ND.
STMI - Jmple numbers reter. st
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Monitoring Well No. 17
PROJECT: Hennepin East Ash Impoundment DATE: 03-30~-95 LOGGED BY: Henset/Tu
DRILL RIG: Rotosonic Orill HOLE DIA.: G in, SAMPLER: Core barrel
DRILLER: Boart Longyear GW DEPTH: 56 ft. HOLE ELEV. 507.34 ft. MSL
2| 8
2| 3 w
_ 3 O E |2 WELL CONSTRUCTION
DESCRIPTION | = | a |% DETAIL
w = w “a
213]°1°
51 5
— 140
oo
0. 59,
oo g 4=
CAVI-E R _ r-l-
.00 ¢ = )
Sequence of biack and yeflow sand and gravei 0, 40, =42 #+—— Fine Sand Pack
;('.)o_oso_ 4 ; :‘.
'.6_?)‘.6"43— = -
0 4G L i .
2 060-—4 4— »
0, o Ko N - -
Brown gravel w/ sand and silt, poorly sorted, gravels up to ?6‘('}9'0~45-
1.5 2 '_.O'O'. i - ?) :'
el Re .
=) -,‘fo. 146 = -
go.o:c— .
a0 g7 o
00.q 47 o
oot - E
2093 48— o
Brown, med, sand, well-sorted, dry
2 in. Schedule 40
= PVC
=) X
i N
= -
Y Hys
Becomes wet at 56 ft, Same as above w/ few gravels - _';— Formation coiiapse:
| I N
f 0.01 Slotted Well
E Screen
STMI cociNotess : Pro_iec;'t;Np_.":
y o continueusty sampfed bare ho/e Sample numbers referito - . o) 1387121
i -} saved samples EEP R T T s e
..... 2511 N, 124th St. Suite 205 T Dt o R At i et
BrOOkfIEld HISCOI"ISIn 53005 8208 :' e R e e Page30f 4




Monitoring Well No. 17

DATE: 03-30-85
HOLE DIA. & in,
GW DEPTH: 56 fi.

PROJECT: Hennepin East Ash Impoundment
DRILL RIG: Rotosonic Drill
DRILLER: Boart Longyear

LOGGED BY: Hensei/Tu
SAMPLER: Core barrel
HOLE ELEY.. 507.34 ft. MSL

DESCRIPTION

USCS CLASS

GRAPHIC LOG
OEPTH
SAMPLE

WELL CONSTRUCTION
DETAIL

Same as above

iF-12

L 71

70

73]

74

75

76—

|77

78

794

b g

0.0t Slotted well
SCreen

(T T

ST

< Sediment Trap

STMI

2511 N. 124th St. Suite 205
~Brookfield, Wisconsin 53005-8208

Thotes
1 Continvously sampied
saved samples -

80~ |

Project No, -

bore=hoie. Sample numbers refer to o 135-1.21

Page 4 Df 4.




HENNEPIN EAST ASH POND NO. 2 | HYDROGEOLOGIC SITE CHARACTERIZATION REPORT

Appendix A3

NRT Boring Logs
and Well Details

0BG THERE’S A WAY



SOIL BORING LOG INFORMATION

Page 1 of 4

Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station - New East Ash Landfill 03R
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Randy Redke
Cascade 1/15/2015 1/15/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
03R 447.8 Feet NAVDS8S8) | 479.4 Feet (NAVDSS) 6.0 inches
Local Grid Origin  [] (estimated: [X] ) or Boring Location [X] . : ., |Local Grid Location
State Plane 1,690,297 N, 2,532,308 E S/CN) Lat ON OE
1/4 of 1/4 of Section T N, R Long ° ' " Feet ] S Feet (] W
Facility ID County State Civil Town/City/ or Village
Putnam IL Hennepin
Sample Soil Properties
RIS 5 Soil/Rock Description PN
g § e And Geologic Origin For 2E 2
g § i 5| 8| = . . IS g S=|8 2 z 5
S € & = Each Major Unit O |= I S W2 3|Bell x| o =~ E
ES|28] 2| B n | S wT 2 ES|Z2E|2E|2 8| Q £
SE|lo o =2 O = O = S E|lS o|lTElET| A o o
ZE|Ag| @™ | /A o |Oa|zAa O®k|=0|d o]~ 5| ~ & O
1 30 - 0-5.8'FILL, SILTY CLAY CL/ML, with gravel and
30 C some sand.
—1
-2
2 [ 30 -
R (FILL)
26 —3 CL/ML
—4
3 [ 120 s
93 N
6 5.8 - 23.9' FILL, ASH (Coal): ASH (Coal), trace
C silt and gravel, dark gray, medium dense.
-7
-8
- (FILL)
9 ASH
(Coal)
— 10
—11
=12
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm Natural Resource Technology Tel: (414) 837-3607
234 W. Florida St., Fifth Floor, Milwaukee, WI 53204 Fax: (414) 837-3608

Template: SOIL BORING MKE ADDRESS - Project: 1940 GINT.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 03R Page 2 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Blow Counts
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Depth In Feet
UscCsS
Graphic

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

5.8 - 23.9'FILL, ASH (Coal): ASH (Coal), trace
silt and gravel, dark gray, medium dense.
(continued)

—
W

—_
W

4[] 120
96

(FILL)
ASH
(Coal)

—
e}

|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
3

—24 | 23.9-52 POORLY-GRADED SAND WITH
- GRAVEL: (SP)g, fine grained sized gravel, trace
silt, light brown, loose, dry.

5 60 =
44 N

—28 (SP)g

6 [] 60 C
54 -

- 31.6' Wet.




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 03R Page 3 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number
and Type
Length Att. &
Blow Counts
Depth In Feet
UuscCs

-] Graphic
Diagram
Plasticity
Index
P 200
RQD/
Comments

Log
Well

- 23.9 - 52' POORLY-GRADED SAND WITH
C GRAVEL: (SP)g, fine grained sized gravel, trace
- silt, light brown, loose, dry. (continued)

7 1] 120 -
69 C

- (SP)g

36 C




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 03R Page 4 of 4
Sample Soil Properties
K E|l - Soil/Rock Description .
== = o . .. Z 8 -
L2 Z '% S E And Geologic Origin For v o . 2o . z E
22l 2l 2| = Each Major Unit o |E g £ 25228 . o ~ E
Es|25| 2| & n |[§ o3& ES|Z2E|EE|28| S a £
52|58 o 2 © S 5 8 o:OO.gﬂggN o 3
ZE|ag| m | A o |8 a2 A Ox|=0|d0|F 5| ~ & O
- 52 - 53' Blind drilled to 53' for well installation. S
—53

53" End of Boring.




SOIL BORING LOG INFORMATION

Page 1 of 4

Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station - New East Ash Landfill 05R
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Randy Redke
Cascade 1/15/2015 1/15/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
05R Feet (NAVDSS) 485.6 Feet (NAVDSS) 6.0 inches
Local Grid Origin  [] (estimated: [X] ) or Boring Location [X] . : ., |Local Grid Location
State Plane 1,690,518 N, 2,533,196 E S/CN) Lat ON OE
1/4 of 1/4 of Section T N, R Long ° ' " Feet ] S Feet (] W
Facility ID County State Civil Town/City/ or Village
Putnam IL Hennepin
Sample Soil Properties
RIS 5 Soil/Rock Description PN
£g| £ | = And Geologic Origin For 7 2
58(< 5 3 R ! glc. rgl‘ v |2 g S<|8 ¢ z 5
<25z 2 | = Each Major Unit o |E (- & SWE 5B o2 x| o A E
E-lg8| 2| & v |E23 2 EB|cE|TEIZS| ]| CF
ZE|Ag| @™ | /A o |Oa|z A O®k|=0|d o]~ 5| ~ & O
- 0 - 55' See boring 05DR for details.
—1
-2
-3
—4
-5
—6
-7
-8
—9
— 10
—11
=12
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm Natural Resource Technology Tel: (414) 837-3607
234 W. Florida St., Fifth Floor, Milwaukee, WI 53204 Fax: (414) 837-3608

Template: SOIL BORING MKE ADDRESS - Project: 1940 GINT.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 05R Page 2 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Blow Counts
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Depth In Feet
UscCsS
Graphic

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

0 - 55' See boring 05DR for details. (continued)

—
W

—_
W

—
e}

|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
3




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 05R Page 3 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Blow Counts
Depth In Feet
UuscCs
Graphic

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

0 - 55' See boring 05DR for details. (continued)
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SOIL BORING LOG INFORMATION SUPPLEMENT

SOSnN
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0 - 55' See boring 05DR for details. (continued)

1094 uy yrdo A &
| L1l

SJUN0) Mmorg

(ur) pa19A0YY
% WY psua]

Sample

odA] pue
JoquinN

55.




SOIL BORING LOG INFORMATION

Page 1 of 5

Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station - New East Ash Landfill 05DR
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Randy Redke
Cascade 1/14/2015 1/14/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
05DR 454.5 Feet NAVDS8S8) | 485.7 Feet (NAVDSS) 6.0 inches
Local Grid Origin  [] (estimated: [X] ) or Boring Location [X] . : ., |Local Grid Location
State Plane 1,690,517 N, 2,533,190 E S/CN) Lat ON OE
1/4 of 1/4 of Section T N, R Long ° ' " Feet ] S Feet (] W
Facility ID County State Civil Town/City/ or Village
Putnam IL Hennepin
Sample Soil Properties
RIS 5 Soil/Rock Description PN
£g| £ | = And Geologic Origin F = 2
52 < E = n eoog1c. r1g1‘n or ” E ga z 2
gﬁ‘ $2 = | = Each Major Unit ) £ 28 2= x| s 3 g
258 &2 | & “ glg 8|z E|gg| o
5138 = | & = SA|ZS|S5|E E| & s}
1 60 - 0-10'FILL, LEAN CLAY: CL, with some sand,
40 C rounded to subrounded gravel, light brown to dark
- brown.
— 1
-2
-3
—4
|| . 5 (FILL) F.
2 60 - CL
24 N
—6
-7
-8
—9
3 [ 120 10 740 -22'FILL, ASH (Coal): ASH (Coal), fine
40 C grained sand sized particles, dark gray, loose, wet.
R (FILL)
11 ASH
- (Coal)
—12
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm Natural Resource Technology Tel: (414) 837-3607
234 W. Florida St., Fifth Floor, Milwaukee, WI 53204 Fax: (414) 837-3608

Template: SOIL BORING MKE ADDRESS - Project: 1940 GINT.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 05DR Page 2 of 5
Sample Soil Properties
S igt z 3 Soil/Rock Description 0o
L2 Z E é E And Geologic Origin For v o . 2 :5/ o z E
<25z 2 | = Each Major Unit o |E (=& 8252 o8« o A E
E-lg 8| 2| & v |32 EB|cE|TEIZS| R | CE
ZE|laxg| @ | A o |8 alzA Ox|=0|d0|F 5| ~ & O
- 10 - 22' FILL, ASH (Coal): ASH (Coal), fine
C grained sand sized particles, dark gray, loose, wet.
- (continued)
— 13
— 14
—15
—16
- (FILL)
—17 ASH
C (Coal)
—18
—19
4 [ 120 20
84 C
—21
22 [ 22-28.2 SANDY SILT: s(ML), with little fine
C grained gravel and coal, dark brown, dense, dry.
—23
— 24
25 I
C s(ML) 1] |
—26
27
—28
- 28.2 - 72.7' WELL-GRADED GRAVEL WITH
C SAND: (GW)s, coarse grained sand, little silt, light
—29 | brown, loose, dry.
— —30 o1
5 gg - @GW)s pOC
—31
- 31.2' Wet.
32




Boring Number 05DR

SOIL BORING LOG INFORMATION SUPPLEMENT

Page 3

of

Sample

Number

and Type

Length Att. &
Recovered (in)

Blow Counts

Depth In Feet

Soil/Rock Description
And Geologic Origin For
Each Major Unit

UscCsS

Well

Diagram

Soil Properties

Compressive

Strength (tsf)
Moisture
Content
Liquid

Limit

Plasticity
Index

P 200

RQD/
Comments

] 108

96

120
86

(98}
W

|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
(O8]
~

28.2 - 72.7' WELL-GRADED GRAVEL WITH
SAND: (GW)s, coarse grained sand, little silt, light
brown, loose, dry. (continued)

(@Wys




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 05DR Page 4 of 5

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Blow Counts
Depth In Feet
UscCsS

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

28.2 - 72.7' WELL-GRADED GRAVEL WITH
SAND: (GW)s, coarse grained sand, little silt, light
brown, loose, dry. (continued)

wn
W

40

9 [] 180
144

(@Wys




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 05DR Page 5 of 5
Sample Soil Properties
K E|l - Soil/Rock Description .
e = [ > wn
£3| 5 | = And Geologic Origin For 5 2
5 é i 5 S = g. g‘ n | = =8 ¢ 2z S
221E 2 = Each Major Unit o |E 8 282 g2 o8 x| o ~ E
E oy o z a o = an E E RZ} E S=E8 5 p=3 la) E
52|56 8| 2 S v g Qo= S22 E|TE|E=| & o 3
Z&|lax| m | A o |8 alzA Oxn|=o|dalx E| ~ & O
u oR=y
r (GW)s [ 157
‘_73 72.7 - 75' SILT: ML, little clay and gravel, gray, -
dense, dry.
74 ML

75 - 76' Blind drilled to 76' for well installation.

76' End of Boring.




SULL BORING LOG INFURVIA'TIOUN

NATURAL
§ RESOURCE
TECHNOLOGY
Page 1 of 3
Faciiity/Frozect Name License/PermitVMon:loring Number Boring Number
Hennepin Power Station - New East Ash Landfill 08D

Boring Drilled By: Name of crew chief {Iirst, last} and Firm

Date Drilling Started

Date Drilling Completed

Dnlling Method

Mike Hansen
Boart Longyear Company 4/16/2009 4/17/2009 sonic
Conmmen Well Name  |Final Static Water Level Surface Elevation Borehole Diameter
08D 4484 Ieet (Site) 4992 Feet (Site) 6.0 inches
Local Grid Origin - ] {estimated: [] ) or Boring Location [ ] . F , |Local Grid Location
State Plane 1,688,932 N, 2,533,463 E S/C/N Lat 0N O E
1/4 of 1/4 of Section T N.R Long ° ' ! Feet O 8 Feet [ W
Facility 1D County State Civil Town/City/ or Village
L Hennepin
Sample Soil Properties
2 2 . = Soil/Rock Description ©
e = o . L .z i
.2 g % {_;:; E And Geologic Origin For s 1o - 2w . £
E=|E 2 = Each Major Unit ) O|E 8 E@ 2 5im |8 = E
= = . 1} U e = o= ElS = = =
e85 2 & - | § o5 2 EplcciBElEE 8 GE
Z5|lag m a o |G alz e Uiz Ol 2 018 B a e G
Cs 60 o 0-7 FILL, SILTY SAND: SM, very dark brown ; Relative
60 n (7.5YR 2.5/3), well graded, mostly sand [mostly Density by
- fine, little coarse], few gravel [mostly fine], some visual
25| silt, moist. inspection,
- (FILLY | not SPT
- SM
csil 120 30
120 N
:-7_5 7 - 15' FILL, WELL-GRADED SAND WITH
" GRAVEL: (SW)g, brown (7.5YR 4/4), well graded,
- mastly sand {mostly medium, few coarse], some
:m]() a gravel [mostly fine], moist, trace brick pieces. :
- FiLL)
L {SWig
_—12.5
csff 120 v-_b'(} 15 - 40' FILL, POORLY-GRADED SAND: SF,
120 " yellowish brown (10YR 5/4), poorly graded, mostly
= sand {mostly medium, trace coarse], few
—17.3 subangular gravel [mostly coarse], moist, loose.
—20.0
[ {FILL) [
—22.5 sp
Cs§f 120 250
120 N
275
—30.0)

¥ hereby certify that the information on this form is true and correct 1o the best of my knowledge.,

<‘5;;ri:!turf;'z ] f | \§

e f2 8 AN

Frm - Natural Resource Technology, Inc.
23713 W. Paul Road, 5t D. Pewaukee, W1 53072

Tel: 262.523.9000
Fax; 262.332.9001

Template: SOIL BORING - Project: 1940 GINT.GP)



RES
TeC

NATURAL

OURCE

HNOLOGY
Boring Number 08D

SULL BOKING LOUG INFORMATTION SUPPLEMENT

Page 2

ol

Sample

Number
and Type

Length Att. &
Recovered (in)

Blow Counts

Depth Tn Feet

Soil/Rock Deseription
And Geologic Origin For
Each Major Unit

USCS

Well

[hagram

Soil Properties

Compressive
Strength

Plasticity

Moisture
Content
Index

Liguid
Limit

P 200

RQDY
Comments

csh

cs

CSE

cshl

csh

120
120

120
120

120

120
120

120
120

F‘FIItIIilIITTTi
[l
(oS
i

15 - 40" FILL, POORLY-GRADED SAND: SP,
yeliowish brown {10YR 5/4), poorly graded, mostly
sand [mostly medium, trace coarse], few
subangular gravel {mostly coarse}, moist, loose.
{continued)

40 - 52' FILL, POORLY-GRADED SAND: SP,
yeliowish brown (10YR 5/4), poorly graded, mostiy
sand [mostly medium], few silt, moist, trace bottom
ash, loose.

46" wet.

52 - 55' CLAYEY SAND: SC, yellowish brown
{10YR 5/4), well graded, mostly sand [mostly
medium, little coarse], few gravel [mostly coarse],
some Clay.

SP

SP

sC

(FILLY |’

(FILL) |

: Graphic
| Log

55 - 65" No Recovery. Some biack fine sand on
outside of core barrel, possible peat.

7

—70.01

T

—72.5

F

7

L 80.0)

65 - 66' CLAYEY GRAVEL: GC, dark yellowish
brown (10YR 4/6), high plasticity, mostly gravel
\[mostly fine, few coarse], some clay.

/

66 - 67 WELL-GRADED SAND: SW, dark brown
{10YR 3/3), well graded, mostly sand [mostly
medium].

67 - 83 WELL-GRADED GRAVEL WITH CLAY
AND SAND: (GW-GC)s, yellowish brown (10YR
5/6), well graded, some sand [mostly medium],
mostly gravel [mostly fine, few coarse], little clay.

75" 12-inch medium sand seam.




NATURAL
RESQURCE

DULL BUKING LUG INFURNA FIUN SUFPFLEVIENT

I TECHNOLOGY _
Bering Number 08D Page 3 of 3
Sample Soil Properties
S g @ 5 SoiVRock Description 0
r E 3 E‘ E And Geologic Origin For o | - % 2le - %
£z —‘Eug Y= Each Major Uni U £ |_8 et 2 B2 o8 .| o = E
Ezls gl 2| B R EBlEE|ZE|Z2| 2 GF
AR a o 1S 2F A Chal=o|dala &| a =
C o~ T [
= Q Q,
o (GW-GCk
—82.5 )
C 83- 84’ LEAN CLAY: CL, gray), hard, dry. o
= 84 - 87' WELL-GRADED GRAVEL WITH CLAY it SN
cs I 420 —85.0 AND SAND: (GW-GC)s, brownish yellow (10YR 302!
120 L 5/8), well graded, some sand imostly medium], (BW-GCle:.
N mostly  gravel [mostly fine, few coarse], little clay.
—87.5 B87-90" CLAYEY SAND: SC, vellowish brown),
- well graded, mostly sand [mostly medium], some
= clay, medium dense. SC
- il
- 900 80 - 104’ WEATHERED BEDRQCK BDX (SH),
C gray {7/5B), Weaihered Shale. Samples expanded
025 in core sleeve with addition of water.
csil 120 959
120 r
= BDX
:—97.5 {SH)
—100.
1025
C 05 104 - 120" SHALE: BDX (SH), gray (7/5B), drilling
CORE 80 N maore difficult. ROD = 66%
60 C
— 1075
: —110. = 639
CORRE 120 - RQD = 63%
420 C
- BDX
—1i2p (SH)
- 115.
1175
N 120815 Eos.




SOLL BORING LOUG INFORMATION

Page 1 of 4
Facihily/Project Name License/PenmiVMomiormg Number bormg Number
Hennepin Power Station - New East Ash Landfill 18D
Boring Drilled By: Name of crew chief (first. last) and Firm Date Drilling Started Date Drilhng Completed Drilling Method
Mike Hansen
Boart Longyear Company 4/14/2009 4/14/2009 sonic
Common Well Name  [Final Static Water Level Surface Elevation Borehole Diameter
18D 451.3 Feet (Site) 485.2 Feet (Site) 6.0 inches
Local Grid Origin - [ ] (estimated: [ ] ) or Bonng Location [} . , iLocal Grid Location
State Plane 1,690,429 N, 2,532,742 E S/C/N Lat TN O
1/4 of 1/4 of Section T N, R Long ° : Feet [ S Feet [0 W
Facility 1D County Stale Civil Town/City/ or Village
IL Hennepin
Sample Soil Properties
N . o Soil/Rock Description o
y = a -
=3 5 ~ And Geologie Origin For o i
RIS 8 = i o le | 8 |fglzel. Iz :
=215 2] 3 = Each Major Unit UolE |- a =g 2|Beigr g & E
S=l5 8| 2§ v | F oS g SEls5|gElEg 7| of
Rl 2| 2 o o alsa CwlE Ol SR B e ]
Cs 80 - 0- 2'FILE, WELL-GRADED SAND WITH SILT: i Relative
&80 C SW-SM, strong brown (7.5YR 4/8), well graded, Density by
" 15 mostly sand [mostly meadium, few coarse}, trace visual .
S subroundec gravel [mostly medium], some sili, inspection,
o moist. not SPT
30| 2-4.5FiLL, WELL-GRADED SAND: SW, dark (FILL)
o ’ gray {2.5Y 4/1), well graded, mostly sand [frace aw
L fine, litte medium, mostly coarse], some gravel
C 45 {mostly medium], very dense.
| - 4.5- 10" FILL, WELL-GRADED GRAVEL WiTH
CSgg 120 - SAND: {GW)s, strong brown (7.5YR 4/6), well
120 6.0 | graded, some sand [some medium, few coarse},
- mostly gravel imostly medium, fitlle coarse], trace 0
- clay, dry, medium dense. (FiLL) @ <
= awie fo B e
= 5 (GW) Nor
—9.0
C 105 10-15FiLL, WELL-GRADED SAND WITH SILT:
- 7T SW-SM, very dark brown (2.5Y 2.5/1), 50% dark
C olive brown {2.5Y 3/3) motiling, well graded, mostly
120 sand [mostly fine, little coarse], few gravel [mostly
— 7% medium], some silt, trace bottom ash. {FILL) [
o SWi-Shg*
—13.5
csl] 120 150 15 - 17' POORLY-GRADED GRAVEL: GP, poorly
120 e graded, mostly gravel [mostly coarse], with
165 limestone cobbles (2 - 4 inches diameter). GP
n 17 - 22 WELL-GRADED SAND WITH GRAVEL:
" 15.0| (SW)g, very dark grayish brown (2.5Y 3/2), well
| graded, mostly sand mostly fine, few coarsel, little ;
C gravel [mostly medium}, moist, medium dense. (SWig
19,5

1 hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature .
250 ¢ f

e bpal l&zi ‘

Firm  Natural Resource Technology, Inc,
23713 W. Paui Road, St D. Pewaukee, W1 53072

Tel: 262.523.9000
Fax: 262.532.9001

Template: SOIL BORING - Project: 1940 GINT.GP}



| NATURAL
RESOURCE
TECHNOLOGY

Boring Number 18D

SULL BURING UG INFURMA LIUN SUFFLEVILN 1

Page 2

of

Sample

Number
and Type

Length Att. &
Recovered (in)

Biow Counts

Depth i Feet

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Uscs
Graphic

1Log

Well

Diagram

Soil Properties

Compressive
Strength

Conient
Liquid
Plasticity
Index

Moisiure
Limit

P 200

Comments

ROD/

cs |

csl|

Cs

120
120

120
120

120
120

(Swg

|
]
]
in

i

ETIH
[a=] 2
o =
Ln =

[}
=~
=

S
>0
n

[]illEl\illlll!‘\i\l

30.

i
)
=
[

22 - 32' WELL-GRADED SAND: SW, strong
brown {7.5YR 5/6), well graded, mastly sand
[mostly fine, some medium, trace cearse].

SW

L
(%)
o)

[¥]
i
Ln

32 - 35 WELL-GRADED GRAVEL WITH SAND:
{GW)s, strong brown {7.5YR 5/6}, well graded,
some sand fmostly coarse}, mostly gravel [mostly
fine, few coarse). :

(GW)s O

%) L3
™~ >
Lh o]

Lo
bt
=

Illllllltl\14!I!I\liFl\|11lTl

—40.5

T

35 - 43 WEILL-GRADED SAND WITH GRAVEL:
{(5W)g, strong brown (7.5YR 5/6), well graded,
mostly sand [mostly finel, litte gravel [litte fine,
few medium). mediurn dense, trace cobbles.

{SW)g

—-43.5

oy
‘_L}!
=

43 - 45' SILT: ML, very pale brown (10YR 8/2),
dry, very loose.

ML

S
=
h

iy
e
o)

e
—
]

wn
Il
in

1|}illl|1|ll'iltl%llllllllililFl
3
in

45 - 58 WELL-GRADED GRAVEL WITH CLAY:
GW-GC, yellowish brown {10YR 5/4), very soft, well
graded, mostly subrounded gravel [mostly fine, few
coarse], little clay, wet, trace cobbles.

grain size

@ 25'

grain size

@45




NATURAL
RESOURCE
I TECHNOLOGY

Boring Number 18D

SUIL BORKING LOUG INFOKMATION SUPPLEMENT

Page 3

of

4

Sample

and Type

Number

Length Att. &
Reeovered (in)

Biow Counts

Depth In Fect

Seil/Rock Description
And Geelogic Origin For
Each Major Unit

USCS

Soil Properties

Compressive
Strength

&

Moisture
Content
Liquid
Limit
Plasticity
Index

P 200

Comiments

RQIY

s

Cs

cs|]

120
120

120
120

120
120

120
120

l
h
&

wh
o
h

L
-
=

45 - 58 WELL-GRADED GRAVEL WITH CLAY:
GW-GC, yellowish brown (10YR 5/4), very soft, well
graded, mostly subrounded gravel [mostly fing, few
coarsel, little clay, wet, trace cobbles. feontinued)

B Diagram

[*N
o
Ln

o
o
]

58 - 62' LEAN CLAY: CL, yellowish brown (10YR
5/4}, medium toughness, medium plasticity, firm,
laminated, PP = 1.5.

CL

[
SJJ
o]

[=a
L
Lh

62 - 69" WELL-GRADED GRAVEL WITH CLAY:
GW-GC, yellowish brown {10YR 5/4}, very scoft, welt
graded, mostly subrounded gravel fmostly fine, few
coarse], little clay, wet, trace cobbles.

Gw-Gd, O

&
&
=3

lillllTIillFl]llllkl\li!lll[\‘lillllil[lfl!ﬁ
<
h

65 - 70' LEAN CLAY: CL, dark gray (2.5Y 4/1),
medium toughness, medium to high plasticity, soft,
PP =0.5.

CL

70 - 72.5' POORLY-GRADED SAND: SP, dark
gray {2.5Y 4/1), poorly graded, mostly sand
[mostly fine}, wet.

SP

72.5 - 75" POORLY-GRADED SAND: 3P,
yellowish brown (10YR 5/4), poorly graded, mostly
sand [mestly medium].

SP

75 - B2' CLAYEY GRAVEL: GC, dark yellowish
brown (10YR 3/4), well graded, Jittle sand [mostly
coarse], mostly subrounded gravel [mostly
medium], some clay, dense.

80" gray (N 5/), Dolomite Boulder.

GC

82 - 84' SILT: ML, gray (N 5/}, dry, medium
dense.

ML

84 - 86' LEAN CLAY WITH GRAVEL: {CL)g, gray
{N 5/}, some gravel imostly coarse], dense, Till.

(Clyg

grain size

@ 55

PP =
Pocket Pen

grain size

@77




SUIL BUORKING LUG INFURMATIUN SUPFLEMENT

| NATURAL

RESOURCE

| TECHNOLOGY

Boring Number 18D Page 4 of 4
Sample Soil Properties
s, :-g:__j « 5 Soil/Rock Description ©
- =
o |28 5 = And Geologic Origin For b7 o - £

ghis sl O | = o Mator Unic wo|e g 2EI5 T 5 2
Sg 2| 3 = Each Major Unit o £ - 5 T | I~ O = E
5Ti5 8| 8 5 v |E 9 g SEZEITEIES N o=
Z5|2x| & o o |G Aalga ODwi{= 3|5 3| E| ~ 2 U

—&7.0 86 - 95 WEATHERED BEDRQOCK BDX {SH),

C gray (N 5/}, very hard, dry, Weathered Shale.

C {continued)

—88.5

- 90.9

C BDX

—91.5 (SH)

—93.

—94.5

95 ECB.




SULL BURING LUG INFOUORMATION

NATURAL
% RESOURCE
@ TECHNOLOGY
Page 1 of 2
Faciity/Froject Name LacenserPenmivMomioring Number Boring Number
Hennepin Power Station - New East Ash Landfill 18S
Boring Dritled By: Name of erew chief (first. last) and Firm Date Drilling Started Date Drilling Completed Drilling Mcthod
Mike Hansen
Boart Longyear Company 471472009 4152009 sonic
Common Well Name  [Final Static Water Level Surface Elevation Borehole Diameter
188 450.7 Feet (Site) 485.2 Feet (Site) 6.0 inches
Local Grid Origin - [] (estimated: ] ) or Boring Location [ ] . , , |Local Grid Location
State Plane 1,690,428 N, 2,532,740 E S/C/N Lat N E
1/4 of 1/4 of Section T N, R Long ° ' ) Feet [ § Feet [] W
Facilny 1D County State Civil Town/City/ or Village
IL Hennepin
Sample Soil Properties
s = ., = Soil/Rock Description o
, = W
e 5 : And Geologic Origin For e ; % e » £
Exls gl Y 2 Each Major Unit S 8 EmlZ 5l= i3 - =~ E
= F By O = =] r=h — Ep = R =l i [
Em e o] B =% | = BTG & ES|cE|BE|ER & z
= o O —_ © o o [ |2 El.= o =
25|~ m | A o |3z a CH|E O[S I|E Bl o & O
= 0 -2 SW-SM, Blind Drilled to 52'. See log for 18D. : j
L2 | 2.a5sw.
—4
C 4.5 - 10" (GW)s. A
6 IR
C (FILL) 00%0
N {GW)s L0
—& b
10 015 swesm.
12
14
r 15- 17" GP.
— 16
- 7 - 22 (SW)g.
—18
20
e N T
24
1 hereby certify that the information on this form is true and correet to the best of my knowledpe.
Slgnature /i . Firm Natural Resource Technology, Inc. Tel: 262.523.9000
\*L"__ﬁiw.}’(“% i/\,v\;{)i A 23713 W. Paul Road, 5t D. Pewaukee, W1 53072 Fax: 262.332.9001

Template: SOIL BORING - Project: 1940 GINT.GPI




DUILL BUKING LUG INFUKVATIUN SUFFLEVMENT

NATURAL

RESOURCE

TECHNOLOGY

Boring Number 188 Page 2 of 2
Sample Soil Properties
3 E P T SoilRock Description v

L2 z 3 g = And Geologic Origin For _ E | - =
25|z ¥ Y = . . w |2 E SE|5 = p= 5
221 3 - = Each Major Unit o | = g 282 g2 o8 . o = E
A =R - = - = & gnle =5 =g 5| 2 c g
2|5 38| & g wo|g 25 d s Ll S| FEIZg| A o8
Z&|laoe| » o] e [ ) SRl 0|3 E E| e RS}

i 22 32' SW. (continued) :

26

—28

- Sw

30

32 -

+ 32 - 35" (GW)s.

- ews[2:0 18

34 S 'y

- 35 - 43 (SWig.

36

38

o (SW)g:

40

42

N 43 - 45" ML

A4 ML

[ 45 - 52' GW-GC.

- 46

a8 Sagy

L Gw-Gge.B .

- 50

2 52 EoB,




DULL BURKING LAy IINFUKIVIA LT IUMN

NATURAL
RESOURCE
TECHNOLOGY
Page 1 of 3
Faclily/Preject Name License/PermiMonionng Number Bormg Number
Hennepin Power Station - New East Ash Landfill 19D

Boring Drilled By: Name of crew chief {Iirst. last) and Firm

Mike Hansen

Boart Longyear Company

Date Drilting Started

D

ate Dnllmg Completed

Drilling Methaod

471572009 4/15/2009 sonic
Common Well Name  {Final Static Water Level Surface Elevation Borehole Diameter
19D 450.8 Feet (Site) 483 .9 Feet (Site) 6.0 inches
Local Grid Origin [} festimated: [] ) or Boring Location [ | . ' , |Local Grid Location
State Plane 1,690,632 N, 2,533,812E  s/C/N Lat 0N O x
1/4 of 144 of Section T N.R Long ' " Feet L1 & Feet [] W
Facility ID County State Civil Tews/City/ or Village
1L Hennepin
Sample Soil Properties
2 =2, = Soil/Rock Description o
aud ~ = -ﬂ'J - . -

o "é b S = And Geologic Origin For ol . ; o - Z
= E ~ = = [ = = @
2= "‘gug Li = Each Major Unit o | |- & SEE g 2=l g = £
Sel58l 2| & R R EE|cE|ZE|ZE S| of
zz|la| m | £ o |G|z A C@HiE Ol 3E B & &0
csff oo - 0- 10" FiLL, WELL-GRADED GRAVEL WITH Pl Relative

60 - CLAY AND SAND: (GP-GC)s, dark yellowish g0 Density by
- brown (10YR 4/4}, well graded, some sand [few TR visual
__2 medium, mostly coarse}, mostly gravel {mostly D-_Q_-‘ ; inspection,
- fine, trace coarse], little clay. prach not SPT
- .;,-.'.pj.
» 4'5-10% bottom ash to 5. s

| - (FILL) e

CS 120 N GP-GCy ™%
120 —6 ‘
-8
10 10 - 14’ FILL, WELL-GRADED SAND: SW, dark
- yellowish brown (10YR 3/6), 35% black) mottling,
- well graded, mostly sand [mostly fine], some (FILL)
—12 botiom ash. Sy
14 14 - 17' FILL, ASH (Coal): ASH {Coal), fine
csH oz E grained, gray.
120 10
r 17 - 30' FILL, POORLY-GRADED SAND: SP,
— 18 1 dark yellowish brown {10YR 3/6), poorly graded,
L mostly sand [mostly fine, few coarse], moist, trace
- bottom ash, cohesive.
—20
- (FLL) |
o SP s
—22
—24

I hereby certify that the information on this form is frue and cotrect to the best of my knowledge,

,S;g);lamre )
. ."“’;&h fgj \'J‘E %

0 gﬁfi. ]

Fim Natural Resource Technology, Inc.

23713 W. Paul Road, St D. Pewaukee, W1 53072

Tel: 262.523.9000
Fax: 262.532.9001

Template: SOIL. BORING - Project: 1940 GINT.GPJ



SULL BOKING LUOG INFORMATION SUPPEEMENT

NATURAL
RESOURCE
8 TECHNOLOGY
Boring Number 191D Page 2 of 3
Sample Soil Properties
@ E| L < Soil/Rock Description ®
. = o =
o g = § -~ And Geologic Origin For B @ o o i
58l Bl O = . . w9 = BElE g 5 o
il - = Each Major Unit v |£ | & = IR | ISR [ g = £
= o o jay - = o= & w9 = o
7?_-'5 Bu_a 2 ; Ebobé"f-gu Oh‘go.%.g_‘“'g = o &
w2 = m S ] v ] o ow | A - "W
CS 120 N 17 - 30' FILL, POORLY-GRADED SAND: SP, : :
120 —26 | dark yellowish brown (10YR 3/6), poorly graded,
C mostly sand [mostly fine, few coarse], moist, trace
- bottom ash, cohesive. (continued)
_—28
30 30 - 35" WELL-GRADED SAND WITH SILT:
C SW-SM, yellowish brown { 2.5Y &/3), wel! graded,
o mosily sand [mostly coarse], little angular to
—32 subangular gravel [mostly fine, few coarse], some
- silt, dry, loose. ¥
34
csf 120 C 35 - 37 WELL-GRADED GRAVEL WITH CLAY D
120 =36 { AND SAND: (GW-GC)s, yellowish brown (10YR (GW-GC ol
0 5/6), well graded, some sand [mostly coarse], i ot
- mostly subrounded to rounded gravel [maostly fine,
I 38 few coarse}, little clay, wet, loose. /
0 37 - 73' CLAYEY SAND WITH GRAVEL: (SC)q,
- yellowish brown (10YR 5/6}, sofi, well gradeq,
’_40 mostly sand [few fine, mostly coarse], little gravel
- [mostly coarse], some ciay, wet.
42
44
csfl 120 C 45'- 55" Poor Recovery.
60 46
48
- 50
—>52 {SCig 7
54
cstl 120 :
120 56
— 58
—60
L
62
— 64
csf] 120 -
120 — 66




NATURAL
RESOURCE
i TECHNOLOQGY

19D

SULL BURING LOG INFORMATION SUPPLEVIENT

Boring Number Page 3 of
Sample Soil Properties
2=l . = Soil/Rock Description o
. = k1)
Ly Z 3 3 : And Geologic Origin For o . % N ow & %
aSi - vl O - . . e 2=|= ¢ = 2
R =1 = Each Major Unit ;o= & a s 512 1.2, = £
~F}Th & ES = 1] - o — & :_E—‘j--—-—"’-c o=
Eo 281 2 = w |8 8 Es|zElgE|8 8 5 o =
z5|2&l =2 | & S |8 SR S&|Z2S5|3 3 E| = =8
N 37 - 73 CLAYEY SAND WiTH GRAVEL: (SC)g, 5;/ o
- yellowish brown (10YR 5/6), soft, well graded, A
B mostly  sand {few fine, mostly coarse], little  gravel B
N [mostly coarse], some clay, wet. fcontinued) i,
T (SCo P &
72
- 73 - 83 WEATHERED BEDROCK BDX {SH),
74 | dark gray (N 4/), dry, Weathered Shale.
csff 120 B
120 —76
" 78 BOX
- (5H)
—80
82
C 83 - 85" SHALE: BDX (SHj}, dark gray (N 4/), dry,
-84 samples were pulverized, driling more difficult. BDX
N {SH)

85 EOB.




SULEL BORKING LOG INFORKMATION

NATURAL
| RESOURCE
TECHNOLOGY
Page 1 of 2
Facliy/Project Name Cicense/PermivMoniloring Number Bormg Number
Hennepin Power Station - New East Ash Landfill 198
Boring Drilled By; Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Mike Hansen
Boart Longyear Company 4/16/2009 4/16/2009 sonic
Common Well Name  [Final Static Water Level Surface Elevation Borehole Dhameter
198 450.6 Feet (Site) 483.9 Feet (Site) 6.0 inches
Local Grid Origin  [] {estimated: [[] } or Bormg Location [ ] j , . (Local Grid Location
State Plane 1,690,631 N, 2,533 810E S/C/N Lat (1N e
174 of 14 of Section T N.R Long : " Feet [ S Feet £1 W
Faaility ID County State Civil Town/City/ or Village
1L Hennepin
Sample S0l Properties
2= . = Soil/Rock Pescription °
A =] & v
L2 E g E E And Geologic Origin For ol - % ele L 2 %:’
22 s 2 \‘; = Each Major Lnit SO = - EW ZEE |8 ]| o > E
=z|l58| 2| & w | g @ T EB|lZE|TElEE| & o E
Za|la| @ a D& alza DalE 0|3 SR B o =]
C 0- 10’ (GW-GC)s, Blind drilled o 52", See log for 7
R 18D. b
- [ o
2 @9
B L, ° : o
o [0 a
_4 50 2
- (FILL D &
- (GW-GCls ©
-6 s
L Lo o
- e
:_8 opoo:
- )
10 012 sw.
- {FILL}
N 12 Sw
14 ,
C 14 - 17' ASH (Coal).
[ {FiLL)
- ASH
— I6 {Coal)
r 17 - 30° SP.
—13
—20
- (FILL)
- sp
—22
24
I hereby certify that the information on this fonm is true and correct to the best of my knowledge,
Signatyre S Firm Natural Resource Technology, Inc. Tek: 262.523.9000
Ew,_;fkwg LUNEJK 23713 W. Paul Road, 5i D. Pewaukee, WI 53072 Fax:262.532.9001

TFemplate: SOIEL BORING - Project: {940 GINT GPI




SUIL BURING LOUG INFUORMATIUN SUPPLEMENT

Boring Number 198 Page 2 of 2

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Lengih Aft. &
Recovered {in)

Blow Counts
Depth In Feet

Number
and Type
1Log
Diagram
Compressive
Strength
Moisture
Content
Liquid
Limit
Plasticity
Index
P 200
RQDY
Comments

Well

Uscs
. Graphic

17 - 30 8P, (continued)

=]
e

(FILL)
sp

lllFF\Iiilil
(=]
o0

.

30 - 35" SW-SM.

T

T

(]
=]

td
L

35- 37 GW-GC.

LS}
N

e
GW-GCL~

37 - 52' (SC)g.

(W%]
o=

Is
=

e
o

(sCig [y

I I
= =] o)

Lh
=

LA L L L L L I B
N
=

n
(]

52'EOB.




NATURAL
RESOURCE

SOIL BORING LOG INFORMATION

TECHNOLOGY
Pope 1 of 3
Facihty/Froject Name Licensg/PermuyMomitoring Number Bormg Number
Hennepin Power Station - New East Ash Landfill 408
Boring Drilled By: Name of crew chiel (first, Jast) and Firm Date Drilling Staried Date Drilling Completed Drilling Method
Jerry Hancock hollow stem
PSC Drilling 10/25/2010 10/26/2010 auger
Common Well Name  |Final Static Water Leve! Surlace Elevation Borehole Diameter
405 473.8 Feet (Site) 485.8 Feet (Site) 8.3 inches
Local Grid Origin ] (estimated: ) or Boring Location [ o , , |Local Grid Location
State Plane 1,690,567 N, 2,533,492 E S/C/N OwN 0 E
1/4 of 1/4 of Section T N, R ' ! Fect [ § Feet [1 W
Facility [DD Counly State Civil Town/City/ or Village
1L Hennepin
Sample e Soil Properties
3 E u 8 Soil/Rock Description E o
2|28 5| & And Geologic Origin For 2 E |, - @
3xlsg| 9| = sor Uni @2 El S |E5|5 = £ g
o |g 2| 3 = Eoch Mujor Unit U |E |_El = |22E BB o = E
E-|88| 53| B w | EulS @ p |ES|EE|2E|ES| 8§ B E
ZE|lae| @ | O D jloaFal = [uAal=0|55|= E] A &2 0
1 60 - 0-10.5 FILL, WELL-GRADED GRAVEL WITH pr L
CS 42 o SAND: (GW)s, brown (7.5YR 5/4), well graded, ; - ':,‘<
- dry, Gravel Is composed of lithics (granite and 0.0
1 dolomite). 16-30% lean clay. oy
: e
C P
—2 g,Q‘-' @
C o {7y
- s
3 00 o
- a3
» },-I..Bg._
-4 5 QG
C o{3%
- B
5 ¢
2 60 L (FILL) af\e 10-15 fi.
csl| 42 » (W =& dense. A ot
= -0, -
_ VT of hammer
—6 : blows
7
—8
9
3 [] so — 10 15-20 ft.
Cs 60 - .
- 10.5- 28 FILL, ASH (Coal): ASH (Coal), black mafter. Few
—11 | {5YR 2.5/1), dry, Coarse like bottom ash to 15 f. (FILL) blows
“_ 12 =
1 hcrcb)t(';criify that the information on Usis form Is true and correct 1o the best of my knowledge.
P Natural Resource Technology Tel;
FFax:

Template: SOIL BORING - Praject; 1940 GINT.GPJ




SOIL BORING LOG INFORMATION SUPPLEMENT

NATURAL

-l
TECHNOLOGY
Boring Number 408 Page 2 of 3
Sample = Soil Properties
P £ p
=}
3 E “ B Soil/Rock Description ;1 ,
u|2 B E = And Geologic Origin For c |3 o = 2
[ = = (=) > E [ =~
2558 9 = Each Major Unit OIl2 |_g S |E®|Z5|l2xlCy s | BE
E<|g 8|l &5 | F w |Ew3s 8 o |EE|ZE|ZE|EE| S| GE
z5lag| ®m | o S {328 2 |UualE0|35|E Bl O
- 10.5 - 28' FILL, ASH (Coal): ASH (Coal), black 2
C (5YR 2.5/1), dry, Coarse like bottom ash lo 15 ft.
- {continued) 3 4
13 ;
- X
_—f‘-l é
4 [ s0 15 | 15 very dark grayish brown (10YR 3/2), Fine like %
Ccs 60 r fly ash. Horizontally laminated in alternating layers %
= of fine and coarse ash. :
_—]6 %
C §
174 17 moist. g
s K
19 %
- {FILL)
5 [1 s0 20 ASH
CSs 60 " {Coal)
21 ,
- 21" wet, Very soft to 24 it.
22
—23
?24 24" moist.
& |1 s0 ™23 | 2528 wet, Soft. Very fine ash.
CSs 52 |~
26
27
) :
28 28 - 30' WELL-GRADED SAND: SW, dark \
- yellowish brown {10YR 4/4), moist to wet, Native, >
= buried terrace. Well graded fine to medium sand. é
—29 | 5.10% sil. Trace fine gravel (rounded) and raot Sw N
- fibers.
7 50 —30 35335 LEAN GLAY WiTH SAND: (CL)s, dark 7’%
cs|| 48 C grayish brown {2.5Y 4/2), slow dilatency, medium /\
C toughness, medium plasticity, moist to wet, 5-10% /&'
-31 | fine sand. Trace organics (black, woody}. (CL)s /g
37 ék




SOIL BORING LOG INFORMATION SUPPLEMENT

NATURAL

‘ RESOURCE
TECHNOLOGY

Boring Number 408 Page 3 of 3
Sample g Soeil Properties
28 u | 3 Soil/Rock Descriptien 3 e
3 = . . . PRt
Yy z 2| 2 E And Geologic Origin For ol c : 2 le . z %
-5 5] 2 Each Major Unit o g |- &l E?EEEEEZ o | zk
olE O Q ol 2 [ Q o o~
z5|3x| = | & o [53|z8] & |SE[=8|535|F 28| & 23
o 30 - 33.5' LEAN CLAY WITH SAND: (CL)s, dark - -
C grayish brown {2.5Y 4/2), slow dilatency, medium %
” toughness, medium ptasticity, moist ta wet, 5-10% (Clys /
—33 | fine sand. Trace organics (black, woody). /
C feontinued) ,.//
n 33.5 - 37 WELL-GRADED GRAVEL WITH P
—34 | SAND: {GW)s, strong brown (7.5YR 5/6), well )“ 2
- graded, wet, Fine to coarse gravel. %B
- hi L
r af N
8 &0 -3 DR Poor
cslt z7 C {GW)s Yoie recovery
C o \R
36 }gE.BB; .
- QO
C YAGE
37 T I s RRANER SRAE S AW e T T T I oo o i
- 37 - 40' WELL-GRADED GRAVEL: GW, very P }l—
r pale brown {10YR 7/3), well graded, Fine to coarse "-'ES(
- angular gravel. 5-10% medium sand. oD
38 p QT
n {3
C GW L nY-
3 T
N )‘,Bu<
C QAB.- e
| - E e L
g [l so ~40 [~ 40-45 WELL-GRADED GRAVEL WITH CLAY: P
Ccs 27 N GW-GC, light yellowish brown {10YR 6/4), wet, Fine oLy A"
sand to coarse gravel. 15-25% lean clay. 5-10% R
—41 | sand {well graded). 20% lean clay. Occasionally O
- gravelly layers ~3 in. thick. o0
42 SotaM
- aw-aq),
C ’q.Bn"
44 QT
C S
N QQB<
1 __ picl e .
10 60 —43 45 - 50.5' WELL-GRADED GRAVEL WITH ?’-\‘!'S'u, .. Paor
C5 18 - SAND: {GW)s, light yellowish brown (10YR 6/4), :;’B < ; recovery
L wet, Fine to coarse gravel. 15-25% well graded .0
—46 | sand {fine to coarse). <5% siit. noc
- AR
L 0.
—47 oQC
- bl
" R
L8 {GW)s L O
- a2t
- Lo
49 pQC)
- %]
- =N B o
- 50 qay
- o3
50.5' EOB,




SOIL BORING LOG INFORMATION

Page 1 of 3
Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station 458
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Chad Dutton hollow stem
Bulldog Dirilling 6/23/2015 6/24/2015 auger
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
458 Feet (NAVDSS) 465.70 Feet (NAVDSS) 8.3 inches
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R . , |Local Grid Location
State Plane 1,689,993.67 N, 2,531,896.69E  E® Lat 41718 13.503 OIN Ok
1/4 of 1/4 of Section T N, R Long -89° 18" 36.702" Feet []S Feet Ow
Facility ID County State Civil Town/City/ or Village
Putnam [llinois Hennepin
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
8 = v : . 22 2]
L2 Z '% S E And Geologic Origin For o . 2o B g
=g s 9 = Each Major Unit o | = g EW 25|28 4] o = g
Eg|2 8| 2| » |Ew3 2 |55|2E|8E(2E S| §&
Z5|Aag| @ | A > |8a|2 A OR|Z0|0 0|~ S| ~ & O
1 24 2 E 0- 2.5 SILT: ML, very dark grayish brown (10YR ¢ M
SS 20 4 Eos 3/2), mostly silt, some very fine sand, trace roots and ¢
3 = gravel, cohesive, nonplastic, dry to moist. ¢
= 1.0 B
o ML |
=15 ¢
= \Z
— —2.0
= N
2] 24| 2 5_2'5 | 2.5-5'SILT WITH SAND: (ML)s, very dark |
SS 6 6 E.30 | grayish brown (10YR 3/2) to dark reddish gray (5YR
4 E 7| 4/2), trace clay.
—3.5 .
= 40 (ML)s
T 5—4.5
5—5.0 TE R ESA TR T T T T T T ——— —— . qgn
3 18 o 5 - 6.5' Shelby Tube. ST3: 18" at
ST 17.5 =55 550 Ibs of
E pressure.
=—6.0
= 09 [76.5-7.5 SILT WITH SAND: (ML)s, very dark |
£ 70 | grayish brown (10YR 3/2) to dark reddish gray (5YR .
= 4/2), trace clay. (ML)s
4[] 2s| & E™[ 75-105WELL-GRADED SAND WiTH T
SS 18 0 £ ¢ | GRAVEL: (SW)g, brown (7.5YR 4/3), subangular
® o gravel, trace clay, moist, top 2" of unit is fine
= g5 | Ppoorly-graded sand.
= 8.2 thin layer of black material.
=00 (SW)g
— —9.5
5 IX 24 7 E_ 10.0
SS 16 3 nwy---——-——-——-—-— - - —\—{—\——(———— I
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm Natural Resource Technology Tel: (414) 837-3607

234 W. Florida St., Fifth Floor, Milwaukee, W1 53204

Fax: (414) 837-3608

Template: ILLINOIS BORING LOG - Project: HENNEPIN 2015 GINT LOGS.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 458 Page 2 of
Sample Soil Properties
S E|l o = Soil/Rock Description oo
s = = o . ‘s Rz 2]
Lol = B 2 ‘-; And Geologic Origin For . 25| o > z
e 5 = ©n ) OS5 = =
2xls 2 © = Each Major Unit O = s g8l 2 52 .8 «| o ~ B
= = ) — ol w2 =l =
g ol 2 S pl= g 5|2 5 2 8| 2 [
52|88 2| & 2 g8 22 SEIZEIZEIEE S o g
Z 3| Mm A O 2 =) O »n Ol A~ =] ~ ~ O
T E 10.5 - 13.4' POORLY-GRADED SAND: SP, brown RRSIR
E 11.0 (7-5YR 5/4), fine sand, trace to little clay, trace silt,
E | cohesive, decreasing cohesiveness and clay content
C 11,5 Wwithdepth, moist to wet.
— 2—12.0 spP
6 [ 24 1 ;—12.5
SS| 24| 2 Ei39
—13.5 13.4- 15 WELL-GRADED GRAVEL WITH SAND: | ~ |
= (GW)s, brown (7.5YR 5/3), subangular to rounded
—14.0 gravel, fine sand, trace clay and silt, wet.
L] = 14.5 (GW)s
7] 24 | & E "9 75- 154 POORLY-GRADED SAND: SP, brown | |
Ss|\| 19 | & E 55 (7.5YR5/4) fine sand, race clay and sit, wet. -5
> E 15.4 - 32 5 WELL-GRADED GRAVEL WITH
£ 16.0 SAND: (GW)s, yellowish brown (10YR 5/4),
C rounded to subangular gravel, fine sand, trace clay
—16.5 and silt, wet.
— —17.0
3 1 24 2 5—17.5
SS|\l 12 | 7 E1g0
—18.5
= 19.0
: =199
9 1 24 o ;—20.0
SSI 101 2 E20s
5—21.0
=215 02
A SO (@Ws %]
0[] 24 | 5 E29
ss ) »E 230 22.7' brown (7.4YR 4/2), thin layer of poorly-graded
13 F <24 fine sand.
—23.5
5—24.0
s =045
1[] 24 | 5 £
=260
= 26.5
— —27.0
12 24 o 5_27'5 27.5"increase in clay content.
SS 8 " _—28.0




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number  45S Page 3 of
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
co| E| & . Orioi 2 @
L2 28| 3 = And Geologic Origin For o . 2% e > =
— ] = = Q
2=l 2 ¢ = Each Major Unit O |2 s 2282 |8« o =~ E
=1 % o 3 = ) S, — w2 = =] a
52|58 2| B 2 |83 £ SZISE|ZE|E2| S| 28
Z3|ax| m ) 2 O 4 &) O n Ola A~ 8| ~ & O
e 15.4 - 32.5' WELL-GRADED GRAVEL WITH DA
E o835 SAND: (GW)s, yellowish brown (10YR 5/4),
- rounded to subangular gravel, fine sand, trace clay
C 59 andsilt, wet. (continued)
L =295
1311 24 7 ;—30.0 X
SS 19 s F304 (GW)s o
6 Y :
=310
=315
T 5—32.0
4[] 24 | s E3*¥ 325-375 WELL-.GRADED SANDWITH | |
SS 8 11 :_33 GRAVEL: (SW)g, yellowish brown (10YR 5.4),
12 o medium to coarse sand, fine subangular to rounded
C 335 gravel, fine gravel, trace silt and clay, wet.
5—34.0
L =345
5[] 24 | & £ (SW)g
SS|\l 9 | & E3s5
5—36.0
= 36.5
L = 37.0
16[] 24 | 7 E°7 375-40.5 WELL-GRADED SAND: SW, yelowish |
SS 14 9 38 brown (10YR 5/4), fine to coarse sand, few to little
9 - subangular to subrounded gravel, trace clay, wet,
= 3g8.5 layer of fine sand at top 1" of unit.
;—39.0 sw
— =39.5
17[] 24 | ¢ 409
SS 19 7 __40 5 _______________________ L
& E 7] 40.5-425' SILT: ML, yellowish brown (10YR 5/4),
C 41 little to some clay, trace medium sand, cohesive,
- nonplastic, moist.
:—41.5 ML
— —42.0
18[] 24 | 3 E **7 425-45 WELL-GRADED SAND WITH GRAVEL: |
SS 16 1 oEg3q to POORLY-GRADED SAND WITH GRAVEL:
B E 77 (SW)g, yellowish brown (10YR 5/4), mostly fine
43 sand, subangular to rounded gravel, little to some
E medium to coarse sand, trace clay and silt, wet.
= 44.0 (SWye
T 5—44.5
=45

45' End of Boring.




SOIL BORING LOG INFORMATION

Page 1 of 4
Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station 46
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Jason Drabek
Cascade Drilling 8/11/2015 8/11/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
46 Feet (NAVDSS) 496.44 Feet (NAVDSS) 6.0 inches
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R ' , |Local Grid Location
State Planc 1,690,085.24 N, 2,533,74342E  E@® Lat 417 18" 1423 ON OE
1/4 of 1/4 of Section T N,R Long _-89° 18" 12.5" Feet [JS Feet [W
Facility ID County State Civil Town/City/ or Village
Putnam [llinois Hennepin
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
M S = v . L) 2 a 2]
L2 Z '% S E And Geologic Origin For o . 2o B g
=g s 9 = Each Major Unit o | = g EW 25|28 4] o = g
Eg|2 8| 2| » |Ew3 2 |55|2E|8E(2E S| §&
Z5|ag| @ | A > |8a|2 A OR|Z0|0 0|~ S| ~ & O
1 60 - 0 - 5'FILL, TOPSOIL: GM, dark yellowish brown ¢ v
CS| 415 C (10YR 4/4), mostly fine to coarse gravel, silt (<50%), ¢
- roots (<10%).
] \%
C N
C %
=2 | 2 ash (30-50%) v
C °): FILL) | V
- GM N2
C 3 \%
- 3'- 3.5' fine to coarse gravel layer. NP
B N
C N
4
- \%
C N
s b ____ I
2 60 - 5-11'FILL, SILT: ML, yellowish brown (10YR 5/8)
CS 42 C mottling, fine to coarse gravel (<40%), clay (<20%),
" 6 ash (5-15%), ash content increases with depth, dry.
—7
—8
-9
3 30 10 10' decrease in fine gravel content (<10%),
CS 30 C decrease in ash content (<10%), increase in clay
|, | content with depin, low plasticiy, moist. _ _ __
= 11-12.5'FILL, ASH (Coal): very dark brown
C (10YR 2/2), clay (30-50%), fine gravel (5-15%), low
C 15 plasticity, moist.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature

Mobien [2bucn

Firm Natural Resource Technology
234 W. Florida St., Fifth Floor, Milwaukee, W1 53204

Tel: (414) 837-3607
Fax: (414) 837-3608

Template: ILLINOIS BORING LOG - Project: HENNEPIN 2015 GINT LOGS.GPJ
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SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 46 Page 2 of 4
Sample Soil Properties
S :.5; 2 3 Soil/Rock Description oo
=3 2 = And Geologic Origin For 7 E a
5128 8| £ cobsleTHEm T » |9 g . 2 =
255 3| = 5 Each Major Unit o = _ g S 282 2|8« o = &
Ez|E8| 2| B > g3 2 EE|£E|2E|2L 2| B¢
Z&laxg| m | A D |G Aol A Ox|So|dalrE 8| ~ O
4 30 C 12.5- 15'FILL, LEAN CLAY: CL, very dark grayish
CS 30 —13 | brown (10YR 3/2), silt-sized ash (30-50%), cobbles
C (15-30%), fine subrounded gravel (10-15%), very fine
- sand (10-15%), trace silt-sized ash, medium (FILL)
. 14 plasticity, cohesive, wet. CL
sH o 15 [ 148 wood fragments (5-15%). T
cs 58 C 15- 18'FILL, SILTY CLAY CL/ML, very dark gray
C (10YR 3/1), fine gravel (5-10%), very fine sand
—16 | (10-15%), cohesive, medium plasticity, soft, wet.
C 16' - 16.5' dark brown (10YR 3/3) (FILL)
C 16.5' - 17.0' mostly silt [very soft, wet]. CL/ML
—17
18 I~ 4g- 79,9 FILL, CLAYEY SILT MLCL, pale brown |
C (10YR 6/3), fine to coarse angular gravel (>15%),
- fine sand (10-20%), dry. (FILL)
—19 ML/CL
6 [l e0 —20 [ 20 23 FILL, ASH (Coal): very dark brown (10YR
CS 60 C 2/2), clay to silt-sized ash, wood fragments (5-10%),
" 54 seams of very dark gray (10YR 3/1) material.
C (FILL)
—22
23 733 30' CLAYEY SILT MLICL, very dark grayish |
C brown (10YR 3/2), fine to medium sand (30-50%),
C o4 subangular to subrounded gravel (>15%), dry.
- 24' grayish brown (10YR 5/2).
7 [ o0 =25 | 25 cobbles (15-30%).
Cs 60 C
—26
- ML/CL
—27
—28
—29
s [ o0 — 30 |7 30- 50'WELL-GRADED GRAVEL WITH SAND: |~ P2 %]
CS 58 C (GW)s, grayish brown (10YR 5/2), dark yellowish 5’@’) <]
- brown (10YR 4/6), and yellowish brown (10YR 5/8), oD
—31 subangular to subrounded gravel, coarse sand, clay OQ
C (5-15%), dry. ‘q.. ?
C (GW)s ;)p:'.bi.
—32 9.%
- IR
_— 33 ?@B
ya




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 46 Page 3 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Blow Counts
Depth In Feet
Log

Well
Plasticity
Index

P 200

RQD/
Comments

USsScCs
2 % Graphic

30 - 50' WELL-GRADED GRAVEL WITH SAND:
(GW)s, grayish brown (10YR 5/2), dark yellowish
brown (10YR 4/6), and yellowish brown (10YR 5/8),
subangular to subrounded gravel, coarse sand, clay
(5-15%), dry. (continued)

G
AAcas,

[
o8]
=

©
D
o
T | TTTT
w
Y
Do S

O
(%]
N
w

T

TT |
w
[e))
ool
Oa
3 9,
‘.

"
w
N
Ry
y &7 9.
RVAN

T T
w
S
R0 O,
& o
()

TT
o adoR
9.7

I
(98
=]

10| 60
csll 54

40' clay (5-10%) , clay content increasing with
depth, trace silt and very fine sand, moist.

I [
e B
—_ (e}
o T 5T O e
2

T
)
&

| T
S

(GW)s

| T
N
(93]
50" b\)

TTT |
S

T
N
[
..:.o, -

o
45" increase in clay content (10-15%), trace fine ?@ .13
sand.

11| 60
csll 54

| TTTT | TT
N B
~ N

TRET

o fonio]

47.5' - 49.0' pulverized cobble (white, rock flour and
gravel-sized fragments).

T | TT
&
QU'?.~O
A

X5
A

T
x5
9,

"

IS

O
A

Q/\

| TT

3
e
)

121 120
csll 2

50 - 60' WELL-GRADED GRAVEL: GW, O N
subrounded to rounded gravel, clay (15-20%), trace °G) '
fine sand and silt, wet. ?@HB

TT |
50
/\_"_ﬂ

[
e
: joR¥sie
MO O OO T — —

T
A
(o4

GW




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 46 Page 4 of 4
Sample Soil Properties
K E| o = Soil/Rock Description 0o
gg| E| < And Geologic Origin For = Z s
= ologic [V B Zz
&S5 8| = sle et » | o £ > z z
s 55| = < Each Major Unit o = s g o 282 2|8« o = E
“z|55 2| & @ | F T8 EB|2E|EE|28 8| BE
Z&8|lax| @ | A o |02 A OXA|Z0|0 0|~ S| ~ & O
L 50 - 60' WELL-GRADED GRAVEL: GW, 0\":\, .
C subrounded to rounded gravel, clay (15-20%), trace °Q)< H
55 | fine sand and silt, wet. (continued) R =
C 55' - 56' yellowish brown (10YR 5/5). OQC =
C °G§°< =
Cs6 e =
- QY- H
C 060< o=
57 0.1 B
- o@°< =
58 e
- NeYol=!
- YA =
59 PR =
- p QT B
- O.'GSO' 1K=
- —60 WSSES

60' End of Boring.




SOIL BORING LOG INFORMATION

Page 1 of 4
Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station 47
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Jason Drabek
Cascade Drilling 8/10/2015 8/10/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
47 Feet (NAVDSS) 502.13 Feet (NAVDS8S) 6.0 inches
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R ' , |Local Grid Location
State Planc 1,689,837.69 N, 2,533,052.86E  E@® Lat 417 18" 1185 ON OE
1/4 of 1/4 of Section T N, R Long -89° 18" 21.579" Feet []S Feet Ow
Facility ID County State Civil Town/City/ or Village
Putnam [llinois Hennepin
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
s = o > »n
Eg| | = And Geologic Origin For 7S 2
sEIS8 8| £ cobsleTHEm T » |9 g fo|g . 2 =
S22 < Each Major Unit o | g 88 282 |8« o = E
E<|23| B | & o | w32 EB|5E|BE|EE| & | 85
Z5|ag| @ | A > |8a|2 A OR|Z0|0 0|~ S| ~ & O
1 60 = 0-5'FILL, TOPSOIL: ML, brown (7.5YR 4/2), silt, ¢ M
CS 26 £ (.5 | trace roots, trace angular to subangular gravel dry. ¢
5_1 0.7' grayish brown (10YR 5/2), subangular gravel \Z
=101 (5-10%). N
:_1 5 1' very dark gray (5YR 3/1), trace rounded to %
o subrounded gravel, trace sand-sized ash, dry. NV
o \%
—2.0
- (FILL) v
=25 A .
—3.0 \%
= N2
—3.5 %
E v
:—4.0 B
= N2
2 60 = 30 ™5 T5FILL, ASH (Coal)’ biack (5YR 2.5/1), clay |
CS 43 E 55 | (5-15%), trace subrounded to subangular gravel,
E 7 | moist.
=—6.0
= 6.5
5_7'0 7' very dark brown (7.5YR 2.5/2), cohesive, dry to
£ 75| moist.
= (FILL)
—38.0
=85
o 8.6' increased clay content.
—9.0
—9.5
=100 . .
3 60 o 10' increase in clay content (15-25%).
CS 32 I 10.5]

I hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature

Firm Natural Resource Technology
234 W. Florida St., Fifth Floor, Milwaukee, W1 53204

Tel: (414) 837-3607
Fax: (414) 837-3608

Template: ILLINOIS BORING LOG - Project: HENNEPIN 2015 GINT LOGS.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 47 Page 2 of 4
Sample Soil Properties
S :.5; 2 3 Soil/Rock Description oo
£ = ic Origi 7 i
L2 Z 3 5 = And Geologic Origin For o . P B g
S € 2 = Each Major Unit o | = g B 252 o8« o = g
E5|28 2| & o | 523 2 EBIEE|BE|ZE| S| §F
Z5|a| @ | A o |8 3|z A O®|=0|0 5|~ & & O
o 5-11.5'FILL, ASH (Coal): black (5YR 2.5/1), clay
E 11.0 (5-15%), trace subrounded to subangular gravel,
E | moist. (continued)
= 1197 715 716.3 FILL, CLAYEY SILT MUCL, dark
= 12.0 reddish gray (5YR 4/2), gravel (>5%), dry.
=125
5—13.0
=135
E (FILL)
—14.0 ML/CL
5—14.5
4[] 0 =159
= | = 15.5
= 16.0
= 16.4 16.3- 20 FILL, ASH (Coal): dark gray (10YR 4/1), |
= mostly silt-sized ash, clay (0-10%), dry to moist.
—17.0
—17.5
5—18.0 (FILL)
—18.5
= 19.0
=199
5 [ 60 = 2007 26~ 218 FILL, CLAYEY SILT MLCL, dark reddish |
CS 60 E 005 9ray (5YR 4/2), strong brown mottling, gravel (>5%),
E 777 moist to wet.
= (FILL)
—21.0 ML/CL
5—21.5
= 550 21.8-30 FILL, SILT: ML, dark gray (10YR4/1)to |
= very dark brown (7.5YR 2.5/2), clay, trace sand and
—22.5 gravel-sized bottom ash, moist to wet.
5_23 o 22.7' wood chips (<1" layer).
=235
5—24.0
=045
E (FILL)
6 60 5_25'0 25' - 26.6' very dark brown (7.5YR 2.5/2), moist to ML
=260
= 26.5
—27.0
—27.5
= 28.0




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 47 Page 3 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Blow Counts
Depth In Feet
UscCsS
Graphic

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

o 21.8 - 30" FILL, SILT: ML, dark gray (10YR 4/1) to
E og 5 Very dark brown (7.5YR 2.5/2), clay, trace sand and
E ~ 7] gravel-sized bottom ash, moist to wet. (continued)

7 ] 60 E " 30-33.5POORLY-GRADED SAND: SP, light
CS 60 £ 305 brown (10YR 5/4), clay (5-15%), subrounded gravel
E 7 (5-10%), dry.

E 31.2' - 33.5" white cobble pulverized by drilling
method into angular to subangular gravel-sized
- pieces, dry. SP

E "7 33.5-35 SILT WITH GRAVEL: (ML)g, light brown
£ 340 (10YR 7/3), subangular to subrounded gravel,
E ~ 1 noncohesive, dry.

8 [] 60 E "7 35-40.9 WELL-GRADED GRAVEL: GW, very
CS 18 C 354 Pale brown (10YR 7/3), gravel and cobbles (50%),
E 77 sand (10-20%), trace clay.

E 36.5' cobble (>6" diameter) pulverized by drilling
E 370 method into gravel-sized, sand-sized, and silt-sized
E " "] pieces.

—38.0 GW

9 [l s0 E ] 40 piece of cobble.

—41.0  40.9 - 45 POORLY-GRADED SAND WITH CLAY
E AND GRAVEL: (SC)g, sand (20-40%), subangular
—41.5 gravel (25-30%), clay (15-25%).

—43.0 (SC)a

43.7' - 45' increased clay content.

10 [ s0 C 7 45-55CLAYEY SILT ML/CL, light brown (10YR
CS 42 C 454 ©5/4), moist. ML/CL




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 47 Page 4 of 4

Sample Soil Properties

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Recovered (in)
Blow Counts
Strength (tsf)
Moisture
Content

Compressive
Liquid
Limit

Number

and Type
Length Att. &
Depth In Feet
UscCsS
Graphic

Log

Well
Diagram
Plasticity
Index

P 200

RQD/
Comments

- 45 - 55' CLAYEY SILT ML/CL, light brown (10YR
E 460 5/4), moist. (continued)

E ] 45.6'-45.7'trace black silt-sized material.

C 465 45.8-46.7 wet.

T
I

|

11 |1 60 = 1
csl] 34 = 50,5 ML/CL |

T
A9}

T
I

—51.5 51.4'wet.

TT
AVA

[
W
N
W
A

'
W
v
n
~7

T
A9}

T
I

1211 60 E "7 55-60'CLAYEY GRAVEL: GC, subrounded
CS 33 C 554 gravel, clay (5-15%), trace silt and sand, decreasing
C | silt and sand content with depth, wet.

T
N

T
SEn Aada e e

- . GC

60' End of Boring.




SOIL BORING LOG INFORMATION

Page 1 of 5
Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station 48
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Jason Drabek
Cascade Drilling 8/11/2015 8/11/2015 Sonic
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
48 Feet (NAVDSS) 485.19 Feet (NAVDSS) 6.0 inches
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R ' , |Local Grid Location
State Planc 1,690,545.64 N, 2,533337.84E  E@® Lat 41718 18.816 ON OE
1/4 of 1/4 of Section T N, R Long -89° 18" 17.753" Feet []S Feet Ow
Facility ID County State Civil Town/City/ or Village
Putnam [llinois Hennepin
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
M S = v . L) 2 a 2]
L2 Z 'q'é S E And Geologic Origin For o . 2o = g
=g s 9 = Each Major Unit o | = g EW 25|28 4] o = g
E5|28| 2| & » |Ew3 2 |55|2E|8E(2E S| §&
Z5|3«4| m | a D |8 3|2A C®|>0|aa|a 5| a & O
1 60 - 0-1.9'FILL, TOPSOIL: ML, brown (7.5YR 4/2), ¢ M
CS 60 - gravel (5-10%), trace roots, clay, and sand, dry. ¢
—0.5
o \%
o FLLY > >
— 1.0 ML | b
C N
—15 v
C N
—2.0 [ 1.9-34FILL, SILTY SAND WITH GRAVEL: | HHI
= (SM)g, very pale brown (10YR 7/3), very fine sand, 111
) dry. 1
—2.5 (FILL) [ H
o Mg 11F
—30 Wit
E _______________________ - > L
—3.5| 3.4-7.9FILL, CLAYEY SILT ML/CL, very dark »
= brown (7YR 2/2), gravel (>15%), cohesive, dry.
:—4.0 0
E 4.2' cobbles. b1
- .
2 60 :_5'0 5'- 7.9 decreased cobble content. |
CSs 42 o H
—35.5 (FILL)
C ML/CL
C |
:— 6.0 H
—6.5 »
C 6.6' ash seam (2" layer, color changes from gray to
o reddish brown with depth). u
7.0
C |
C ”
—7.5

I hereby certify that the information on this form is true and correct to the best of my knowledge.

Signature Firm Natural Resource Technology

234 W. Florida St., Fifth Floor, Milwaukee, W1 53204

Tel: (414) 837-3607
Fax: (414) 837-3608

Template: ILLINOIS BORING LOG - Project: HENNEPIN 2015 GINT LOGS.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 48 Page 2 of 5
Sample Soil Properties
S E 2 3 Soil/Rock Description oo
=3 2 = And Geologic Origin For 7 E a
s52F 3| = ole | 5l |E5|eq. |2 :
s 53| = 5 Each Major Unit o = _ g S 282 2|8« o = &
HEEIEAR: © |23 2 ES|EE|2E|ZE 5| BE
Z&laxg| m | A D |dalEA Ox|So|dalrE 8| ~ O
—38.0 | 7.9-11.4'FILL, SANDY SILT WITH GRAVEL: o114
- s(ML)g, silt (>50%), cobbles (20-40%), sand 19
C g5 (10-20%), trace clay, noncohesive, dry. S
Co N,
C > 34/
:—9.0 Nl
o o
—9.5 (FILL) [ |1 ]F
c s(ML)gr2 |,
= e
3 [ e0 — 109 A 1
Cs 56 - DL
—10.5 ol 11
: N f
C11.0 )
—11.5 114-234 FILL, ASH (Coal): dark gray, (10YR |
- 4/1), cohesive, dry.
—12.0
—12.5
—13.0 . .
- 13'- 13.4' very dark brown (7.5YR 2.5/2).
—13.5
—14.0
—14.5
=150 L. o .
4 60 C 15' - 20' trace gravel-sized ash.
CS 55 -
—15.5
—16.0
: (FILL)
—16.5
—17.00  16.9' moist.
—17.5
—18.0
—18.
—19.0
—19.5
—20.0 .. . . .
5 60 - 20' - 23.4' trace white particles, wet.
Cs 60 -
—20.5
—21.0




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 48 Page 3 of 5
Sample Soil Properties
S E|l o = Soil/Rock Description oo
g3l 5| £ And Geologic Origin F 7 & 2
= 2 ic Origin For 72 B
.Dﬁ‘ 5 3 > 5 Each Major Unit o | = _ g g o g 3B 2|2 x| o = E
HEEEE > |38 |EB|EE|5ElZg| 8| GF
Z&laxg| m | A D |G alEA Ox|So|dalrE 8| ~ O
= 11.4 - 23.4' FILL, ASH (Coal): dark gray, (10YR
E )15 4/1), cohesive, dry. (continued)
—22.0
C (FILL)
—22.5
—23.0
- . [ 232 white particles (02" layer). _ ____ __ _ 1
—23.5 23.4-245FILL, SILT: ML, trace subangular to
C subrounded gravel, cohesive, dry.
C (FILL)
_—24.0 ML
—24.5- 5 =55 ST ANy ST WD RRATE = — — ——
C 24.5-25'FILL, SANDY SILT WITH GRAVEL: (FILL) P
- s(ML)g, silt (>50%), gravel (30-40%), very fine sand  |s(ML)gf | q
6 60 __25'0_\ (2'1_0%))’_(12/'_ _______________ 7T — THHHT
cs 52 C 25 -40.4' FILL, SILTY SAND WITH GRAVEL: 9 141
T o545 (SM)g, very fine sand (30-40%), gravel (20-40%), silt LT
- 77 (20-30%), dry. I
—26.0 1T
C T
—26.5 1
—27.0 Y
C 1L
—27.5 g 1101
C 111
—28.0 T
—28.5 B
C 191
—29.0 T
—29.5 (FILL) H
C (SM)g7 5 1.
7 60 :_30'0 30' - 33' decrease in silt content (0-10%), trace clay, :(,7 11
csl| 36 - dry. P41
—30.5 I
- AT
—31.0 T
- g 1101
:—31.5 P
=32.0  31.9 brown (10YR 4/3), trace ash. FHTH
- Wi
—32.5 1B
C S
—33.0 {1
—33.5 >~'I 8
- it
—34.0 It
C i 121




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 48 Page 4 of 5
Sample Soil Properties
3 :.5; 2 3 Soil/Rock Description oo
3| 2 = And Geologic Origin For 7 E a
5128 8| £ cobsleTHEm T » |9 g . 2 =
255 3| = 5 Each Major Unit o | _ g S = 3B 2|2 x| o = §
=153 2| & % Egbg.%” EB|EE|2E|28 8| BE
Z5|ag| @ | A RICESI NS O@R|=0|3 a|~ 5| ~ & O
C 25-40.4'FILL, SILTY SAND WITH GRAVEL: T
—34.5 (SM)g, very fine sand (30-40%), gravel (20-40%), silt ~'jﬁ; K
C (20-30%), dry. (continued) H |-
8 [l s0 :_35'0 35' - 40' clay content increases with depth, iron A '
Cs 36 - oxidation. s
—35.5 11
- )
—36.0 LT
o i
—36.5 AHE
C ¥
—37.0 A1
o (FILL) FHT
=375 37.3' wet. (SM)g H{: :
C BT
—38.0 L
- j...'cj.
—38.5 LT
—39.0 e L1
o M1
:—39.5 P {4
o H 120 —40.0 HIH
cs|| 78 R

—40.5 40.4 - 54' WELL-GRADED GRAVEL: GW, brown
C (10YR 4/3), gravel (>50%), clay (10-30%), increase
in clay content (20-40%) with depth, sand (10-20%).




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 48 Page 5 of 5
Sample Soil Properties
K E| o = Soil/Rock Description 0o
- = = 5] . L. 2 R2) %)
L2 Z 'q'é % ‘-; And Geologic Origin For e . 220w > £
22 én% ('; = Each Major Unit o |§ |_E B 252 o2« o = £
Ex|g8| 2| B o |§23 ES|E5|2E|l28 S| 8%
Z8|al m | A o |02 A OXA|Z0|0 0|~ S| ~ & O
—47.5 40.4 - 54' WELL-GRADED GRAVEL: GW, brown e
- (10YR 4/3), gravel (>50%), clay (10-30%), increase °.'Q)°'< H
C 420 in clay content (20-40%) with depth, sand (10-20%). R =
- "o (continued) OQC =
- °G§°< i
483 PSR M=
- DHORE
—49.0 SOPR=
- D1
E 109 @%E; =
C . AEEN =
10 [] 48 —50. QT H
— O, .,
cs|| 28 - q'@@g, H
—50.5 o B 5
= Q-
C GW 060 H
51,9 =
- p QT B
—51.5 o355
- o b 5
—52.0 "0%5: =
- Lo B
—-52.9 Forall=;
- SOPR=
—53.0 B H
- %C =)
o ALK =
= e

54' End of Boring.




SOIL BORING LOG INFORMATION

Page 1 of 3
Facility/Project Name License/Permit/Monitoring Number Boring Number
Hennepin Power Station 49
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Chad Dutton hollow stem
Bulldog Drilling 7/2/2015 7/6/2015 auger
Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
49 Feet (NAVDSS) 465.76 Feet (NAVDSS) 8.3 inches
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R ' , |Local Grid Location
State Plane 1,689,022.19 N, 2,528297.09E  E® Lat 417 18" _4.255 OIN Ok
1/4 of 1/4 of Section T N, R Long -89° 19" 23.987" Feet []S Feet Ow
Facility ID County State Civil Town/City/ or Village
Putnam [llinois Hennepin
Sample Soil Properties
K E| o 5 Soil/Rock Description o e
M S = v . L) 2 a 2]
L2 Z '% S E And Geologic Origin For o . 2o B g
=g s 9 = Each Major Unit o | = g EW 25|28 4] o = g
E<|23| B | & o | w32 EB|5E|BE|EE| & | 85
Z5|ag| @ | A o |02 A OR|Z0|0 0|~ S| ~ & O
1 24 P r 0-5.3'FILL, SILT WITH GRAVEL: (ML)g, very 2
SS 13 7 [ dark grayish brown (10YR 3/2), trace sand and §
10 C roots, rounded to subangular fine gravel, i
L noncohesive, nonplastic, dry. 1iils
C v
L] -] o)
— - Fiy | |d
2 24 ¢ r 2.5'increase in gravel content and gravel size to fine | (mp)g
SS 10.5 s —3 to coarse, coarse sand (5-15%), dry. »
—4
| T s o
3 24 2 r Smoist. i
SS|\| 191 s L 5.3-20.2' FILL, ASH (Coal): very dark gray (10YR
6 3/1), mostly silt sized particles, few interbedded sand
C sized layers, trace coarse ash, noncohesive,
L nonplastic, moist to wet.
L] :_7
4] 24| 5 7.5' black (10YR 2/1).
SS 22 0 8
Sokrs" [ 8.2 mostly medium sand-sized particles with some
- coarse sand to fine gravel-sized ash.
—9 (FILL)
5| 24 b — 10 10" mostly silt sized particles, trace fine gravel to
SS 24 50%35 C coarse sand sized ash, trace fine sand sized ash.
r5' |
—11
= —12
6 24 4 C
R Z 13
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm Natural Resource Technology Tel: (414) 837-3607

234 W. Florida St., Fifth Floor, Milwaukee, W1 53204

Fax: (414) 837-3608

Template: ILLINOIS BORING LOG - Project: HENNEPIN 2015 GINT LOGS.GPJ



SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 49 Page 2 3
Sample Soil Properties
K E| o = Soil/Rock Description oo
gg| § | £ And Geologic Origin F 58 2
= eologic Origin For B 2
&S5 S| = s e » | g £ 62|82 z g
S22 < Each Major Unit o | g 88 282 |8« o = E
g e ol B s S = &b E5|22|5E25 3 a g
52|88 8| 2 & I =R R SEc 5| EEISES o3
z&laxg| m | A D |G alEA Oxn|Zo|dalx S| ~ & O
SS 24 2 r 5.3-20.2' FILL, ASH (Coal): very dark gray (10YR
- 3/1), mostly silt sized particles, few interbedded sand
" 14 sized layers, trace coarse ash, noncohesive,
C nonplastic, moist to wet. (continued)
7[12e| ¢ FP | 15wet
SS 22 B L
16 L
—16
E 16.4' seam of sand-sized particles (2" thick). (FILL)
8 10 C 17.5" mostly sand sized particles, trace gravel, trace
SS 75 —18 | silt.
—19
9] 24 . [20 e _ L
ss 14 2 r 20.2 - 22.5' LEAN CLAY: CL, black (10YR 2/1),
2 [ cohesive, medium plasticity, wet.
—21
C CL
10 [l 24 T | 225-245 Shelby Tube Sample. No Recovery. | | ST10: 24"
ST 0 — push at
- 150Ibs of
- pressure.
L No
N L Recovery.
C 24.5-27.8' LEAN CLAY: CL, Low Recovery, trace
117 24 . O 5 gravel, cohesive, low plasticity, wet.
ss|\| 2 | & [
4 L
—26
C CL
L] :_ 7
2f 24 | 1 £ | 278 verydakgay (1OYR3M). +-
SS|\[|215) 4 27.8 - 30' SILTY SAND: SM, mostly fine sand,
C coarse to fine gravel (5-15%), wet.
— SM
13| 24 - °7 | 30- 45 WELL-GRADED SAND WITH GRAVEL: |
SS 14 C SW)g, yellowish brown (10YR 5/4), fine to medium
g, Yy
o sand, fine to coarse rounded to subangular gravel,
L silt decreasing to trace silt with depth (5-15%), trace
C clay, wet.
14| 24 -
SS 15 - (SW)g
E 33.2' piece of gravel (2" diameter).
15\ 24 8 E 34' fine to coarse sand.
SS 5 2 [




SOIL BORING LOG INFORMATION SUPPLEMENT

Boring Number 49 Page 3 of
Sample Soil Properties
3 g 2 3 Soil/Rock Description 0o
3| 2 = And Geologic Origin For 7 E a
SZE 2 < Each Major Unit o = s a2 5T oll . o = E
g ol B = Sl & E5|2E|2E|BE S a g
52|56 38| 2 73 R I A I SE2S8|TE|IES & < 3
z&laxg| m | A D |G alEA Ox|So|dalrE 8| ~ & O
5 L35 30 - 45' WELL-GRADED SAND WITH GRAVEL: ety
- (SW)g, yellowish brown (10YR 5/4), fine to medium
C sand, fine to coarse rounded to subangular gravel,
- silt decreasing to trace silt with depth (5-15%), trace
16 24 s 36 clay, wet. (continued)
) 9 i 36' increased gravel content with depth.
oL 36.3' - 36.4' layer of increased clay content
—37 | [15-30%].
170 24 | v E8
SS 18 s [ 38.3' trace very dark brown silt nodules (10YR 2/2).
2
—39
= —40 , , (SW)g
18 24 > r 40' trace very dark brown (10YR 2/2) and light
SS 145 5 [ brown (7.5YR 6/3) mottling.
16 L
—41
1911 24 | 2 £* | 42 nolight brown (7.5YR 6/3) motting,
SS 175 21 [
17 L
—43
0[] 12| 0 [
SS 9.5 C
A 45

45' End of Boring.






