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Geosyntec Consultants, Chicago, IL

M.S. Civil (Geotechnical) Engineering

B.S. Civil (Soils and Construction) Engineering
Professional Engineer licensed in four states

40 years of experience
14+ years experience with CCRs

Experience at dozens of CCR Ponds and Landfills
* Siting

Site Investigations

Design

Construction

Closure

Remediation

» Qualified Professional Engineer under the CCR Rule

Geosyntec®

consultants
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engineers | scientists | innovators
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Resume 2018 Updates

» CCR Surface Impoundment Closure Plan, lllinois:
Engineer and project manager to develop closure plan of CCR pond complex for submittal to lllinois EPA

» CCR Surface Impoundment Closure Design, lllinois:
Engineer and leader for design of CCR pond complex including new closure concept

» Groundwater monitoring system CCR Assessment, Ohio and Kentucky:
Assessing eight CCR units for compliance with US EPA CCR rule (40 CFR 257)

» CCR sites, Ohio, West Virginia, Michigan:
Project manager to investigate various CCR landfilled areas

» Site Remediation Program, lllinois:
Project manager for investigation of brownfield property under lllinois’ SRP

» Landfill site, lllinois:
Project manager to prepare application for groundwater management zone




Overview

» Common Factors

» Assessed site conditions for each facility
» Site history and surroundings; ponds and how ash was handled
e Groundwater elevations -> groundwater flow
e Groundwater conditions and other ash data
e Updated with additional data to 2017

» Compared bottom ash to groundwater conditions for each facility

» Risk Analysis




Overview

» Common Factors




Common Factors

» Old sites = from 1920s/’youngest” is 1965
» 1978 Poz-0-Pac or other liners
» MWG’s actions 1999-2013

 Pond relining project
e CCAs (GMZs, ELUCs)

» Wyoming Coal

» On Site Data/MWG coal ash constituents
e Samples of bottom ash from ponds
o Samples of historic ash areas

» No risk to potential receptors
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Common Factors - MWG Actions 1999-2013

» Pond Relinings

¢ Reviewed construction documents

» Subgrade
* Liner installation/60 M HDPE
» Leak detection

» Contractor dredging procedures

» 2013 CCAs
e GMZs
 ELUCs
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Powerton Waukegan Wili County

May 2004 March 2007 July 2004 July 2004 December 2010
Bottom Ash Bottom Ash Bottomn Ash-1 Bottom Ash-2 3 South Bottom Ash
Methods 6010B/6020/704 1 A/7470A/7841 {mg/L)

Antimony <0.003 <0.0060 <0.0060 <0.0060 <0.0060
T RS | D010 <0.050 0,050 <0.050 0050
Barium 039 027 0.19 012 <050
[Bergom ] <0.004 <0.0040 <0.004 <0.004 <0.0040
Boron 0.087 <010 11 2 1.3
[ Catmm . 1 e <0.002 <0.0050 <0.005 <0.005 <0,0050
Chromium <0010 <0025 <0050 <0050 <0.025
oS = o) <0.005 <0025 <0.050 <0.050 0025
Copper <0010 <0025 <0.050 <0.050 <0.025
Fleon i o e e 1 <0.050 <010 <0.10 <0.10 <010
Lead <0.005 <0.0075 <0.0075 <0.0075 <0.0075
[ Manganese ] <0.010 <0025 <0.050 <0.050 <0025
Mercury <0.0002 <0.0020 <0.0020 <0.0020 <0.0020
T T el M AR | <0010 <0.025 <0.050 <0050 <0.050
 Selenium <0.010 <0.050 Not Analyzed Not Analyzed <0.050
[Skecs ErmamE T <0.005 <0.025 <0.050 <0.050 <0.025

Thallium <0.002 <0.0020 <0.0020 <0.0020 <0.0020

Method 9056 (mgfL}
Sulfate Nol Analyzed Not Analyzed Not Analyzed Not Analyzed 49
SM 2540C (mg/L)
| Dissohved Sofs Not Analyzed Not Analyzed Not Analyzed Not Analyzed 200
Sources: MWG13-15_11356 MWG13-15_10051 MWG13-15_12814 MWG13-15_12815 MWG13-15_14712-13
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Potential Leaching Characteristics of Historical Ash in Fill Materials

Joliet #29 Powerton Will County
July 2005 May 2004 June/August 2015
KPRG Andrews Engineering KPRG
15 soil borings from former ash 8 ash samples from test pits in the 20 soll borings at the
placement area Limestone Runoff Basin Will County site
-high degree of statistical cerfainty Metals were less than the IEPA High degree of statistical certainty
that the criteria established in 415 Class | groundwater standards that the criteria established in 415
ILCS 5/3.135 (formerly 415 ILCS except selenium and chromium ILCS 5/3.135 (formerly 415 ILCS
5/3.94) a-5(B) are met and that the (2 wells); no impacts of selenium or 5/3.94) a-5(B) are met and that the
material may be considered CCB chromium above groundwater material may be considered CCB
for engineering/ beneficial reuse standards for engineering/ beneficial reuse
Sources: MWG13-15_19486-668 MWG13-15_11302-492 MWG13-15_49565-649
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No Risk to Potential Receptors

» No potable water receptors

» The potential surface water risks were evaluated using a screening level approach
that compared concentrations in groundwater to lllinois Water Quality Standards

(WQS) or Water Quality Criteria (WQC).

» “An assessment of human and ecological receptors in surface water indicates that
there is no risk to the surface water environment at each site based on regulatory
risk standards and standards of practice for risk assessments.”

Seymour Report, Pg. 5
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Overview

» Compared hottom ash to groundwater conditions for each facility
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Comparison Wlth Groundwater Conditions

» Conducted a comparison of the occurrence of groundwater constituents detected
in 2014 [and updated to 2017] compared to sets of indicators of leachate from ash
stored in ponds and from EPRI research.

» The profiles of the constituents in the groundwater do not match the profiles of
leachate constituent indicators in the ponds at the plant sites.

» Groundwater impacts are not the result of ash stored in the ponds at sites




Overview

» Assessed site conditions for each facility
» Site history and surroundings; ponds and how ash was handled
e Groundwater elevations -> groundwater flow
e Groundwater conditions and other ash data
e Updated with additional data to 2017
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Joliet #29 — Slte History and Surroundlngs

» Operating for 30 years before MWG (1965)
» 2016 converted to natural gas — no ash
» When operating, most ash went off site - did not go to ponds

» Review of Inpoundments (pre-2016)
e Ponds 1 and 2 were used consecutively; Pond 3 was “finishing” — de minimis ash
 Ponds lined and relined

» Historic ash / samples
» Administrative Controls/ GMZ and ELUC
» No potable water wells/no risk to receptors




Joliet #29
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Ash pond

Date Constructed/Liners

Joliet #29 — Impoundments

Date Relined With HDPE

Scheduled Ash Removal

Joliet #29

1964-65 Facility Operation
Converted to gas in 2016

Ash Pond 1

Before 2015, used intermittently
when the conveyer was not
operating

Ash Pond 2

Used intermittently used when
the conveyer Is not operating

Ash Pond 3
Finishing pond

1978

* Bituminous seal coat
¢ Poz-0-Pac—12 inches thick

* Compacted granular
material—12 inches thick

1978

* Bituminous seal coat
» Poz-0-Pac—12 inches thick

+ Compacted granular
material—12 inches thick

1978

¢ Bituminous seal coat
» Poz-0-Pac —12 inches thick

 Compacted granular
material—12 inches thick

2008

12" Poz-0-Pac; geolexile;
HDPE; geotextile; sand;
warning layer

2008

12" Poz-o0-Pac; geotextile;
HDPE; geotextile; sand;
warning layer

2013

12" Poz-0-Pac; geotextile;
HDPE; geotextile; sand;
warning layer

No ash as of 2015

Previously emptied every
2-4 years*

No new ash; to be emptied
of ash in 2018.

Praviously emptied every
2-4 years

No ash
Emptied for relining

*Per DiCola testimony/ponds emplied in succession




Crushed limestone

warning layer:

6 inches thick
Sand cushion layer:
12 inches thick

Top
Geotextile
cushion

SCALE IN FEET

Joliet #29 — Ash Ponds 1 and 2

Relined 2008 —|

Pond bottom elevation = 516 ft (Fand 1 and Fond 2)

é&’ﬁfﬁ“@%sx{% e

5

HDPE liner: Bottom Poz-o-Pac:
60 mil thick Geotextile 12 inches thick
cushion

Average groundwater

elevation (tc 2Q 2017) =
N 506 ft (Pond 1)

505.5 ft (Pond 2}
Y




Crushed limestone
warning layer:
12 inches thick

S ft
T

SCALE IN FEET

Sand cushion layer:
24 inches thick

Top
Geotextile
cushion

Pond bottom elevation = 517.5 ft

HDPE liner:
60 mil thick Geotextile 12 inches thick
cushion

Average groundwaler elevation (to 2Q 2017} = 505,56 ft
AL




Joliet #29
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Caonstiluents Detected During Most Recent Year {2016-Q3 to 2017-Q2) of Guarterly Groundwater Monitering !

from Ash Currently Joliet No. 29 Generating Station

RiW-2 M- IW-5 MW-5 W=7 W9 RIW-10 KW-11

Percentage of Observed Constituents that are not!
Consistent with Indicators of Leachate from Ash 50% 25% 57% 50% 40% 63% 50% 40% 67% o% 50%
Currently Stored in Impoundments




Consliluenis Detecied during Most Recent Year [2008-313 to 2017-Q2) of Quarterly Groundwaler Manitoring 17

Percantage of Dbservac Constituenis that are not
cmnm;wmuwmmm 56% 69% 63% 56% 63% 56% 56% 63% 50% 75% 56%
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Barium Sulfate

""""" Trend Direction * (mr) Trend Direction m A
Decreasing Decreasing -0.020 No conclusion Decreasing -13
MWw-02 Decreasing -0.0035 Decreasing -0.046 Decreasing -0.00023 Decreasing -15
_ Increasing 0.0011 Increasing 0.023 Decreasing -0.0057 Decreasing 9.7
MW-04 No conclusion - Na conclusion - Decreasing -0.018 Decreasing -15
_ N conclusion = Increasing 0.031 No conclusion - Increasing 87
MW-06 Increasing 0.0045 Decraasing -0.022 Decreasing -0.0074 No conclusion -
“ No conclusion - Decreasing -0.034 Decreasing 0.012 Decreasing -8.1
No conclusion - No conclusion - No conclusion - No conclusion -
Decreasing -0.0025 No conclusion - Increasing 0.23 Increasing 680
No conclusion - Decreasing -0.022 Decreasing -0.0042 Decreasing -10
No conclusion - No conclusion - Mo conclusion - No conclusion -
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Joliet #29

Updated Temporal Trend Testing of Groundwater Concentrations for Site-Specific Indicators of Ash in Ponds

Trend Barium Boron Manganese Sulfate
Increasing 2 wells 2 wells 1 well 2 wells
Decreasing 3 wells 5 wells 6 wells 6 wells

No conclusion 6 wells 4 wells 4 wells 3 wells

» Overall, it appears that groundwater concentrations are slightly

decreasing because:

 The indicators are increasing at 1 to 2 wells out of 11 wells
 The indicators are decreasing at 3 to 6 wells out of 11 wells
 No conclusions could be made at 3 to 6 wells out of 11 wells
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Powerton — Site History and Surroundings

» Operating since 1920s

> Review of Impoundments/Ponds
* Ponds lined and relined
 Secondary Basin underdrain system

» Pond ash sample results (2004 and 2007)
» Historic areas and samples (2004)
» Administrative controls/GMZ and ELUC

» No potable water wells/no risk to receptors
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Ash Pond

Date Constructed/Liners

Powerton — Impoundments

Date Relined With HDPE

Scheduled Ash Removal

Ash Surge Basin

Ash Bypass Basin

Used only when emptying
Ash Surge Basin

Metal Cleaning Basin

Secondary Ash Basin/
Service Water Basin

Finishing Pond

1978
= Bituminous seal coat

» Poz-0-Pac—12 inches thick on the bottom

* Hypalon® liner on the sides

» Compacted granular material

1978

12" Poz-0-Pac liner and

Hypalon® sides

1978

* Bituminous seal coat

» Poz-0-Pac—12 inches thick

* Hypalon® liner along the sloped sides

= Compacted granular material-12 inches thick

1978
Hypalon

2013

12" Poz-0-Pac; geotextile; HDPE;
geotextile; sand; warning layer

2010

Prepared subgrade; geotextile; HDPE;
geotextile; sand; warning layer

2010

12" Poz-0-Pac; geotextile; HDPE;
geotextile; sand; warning layer

2013

Prepared subgrade; geo-textile; under-
drain system; geotextile; sand cushion;
geo-textile; HDPE

_- e __._.-III II I l — = — —

NONE since 2013 relining
6-8 years - as needed*

6-8 years

Temporary laydown area
Ash removed annually, if needed

De minimis ash/
Only emptied for relining

“Kelly Testimony
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Relined 2011

Pond bottom elevation = 457 5 11

Crushed limestone Sand cushion layer:
warning layer: 12 inches thick
6 inches thick

Sft 10 ft

SCALE IN FEET

Top
Geotextile
cushion

HDPE liner:
60 mil thick

Bottom Poz-o-Pac:
Geotextile 12 inches thick
cushion

Average groundwater elevation (to 2Q 2017) = 445 ft
A




Relined 2013

Pond bottom elevation = 452 ft

Crushed limestone Sand cushion layer: Top HDPE liner: Bottom Poz-o-Pac:
warning layer: 12 inches thick Geotextile 60 mil thick Geotextile 12 inches thick Average groundwater elevation
6 inches thick cushion cushion (to 20 2017) = 447 ft A A

o 5 ft
e e R —
— e —

SCALE IN FEET




Relined 2010

Pond bottom efevation = 459 ft

Crushed limestone Sand cushion layer: HDPE liner: Bottom Poz-o-Pac:
warning layer: 12 inches thick Geotextile 60 mil thick Geotextile 12 inches thick*
6 inches thick cushion cushion

Average groundwater elevation {to 2Q 2017} = 450.5 ft Y

SCALE N FEET

*Ash Bvpass has prepared subgrade




o .-'..'TH Q- e Bl W — wn—v.- -

Relined 2013

Pand bottom elevation = 440 ft

v

Average groundwater
elevation (to 20 2017}

e v
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Prepared subgrade
(rip-rap)

HDPE liner: Bottom Geotextile Sand Gravel
60 mil thick Geotextile separator cushion layer: underdrain system:
cushion fabrics 12 inches thick 18-24 inches thick

10 ft

SCALE IN FEET
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Shallow Silty Clay Unit GQ Flow — 2Q 2017

I GROUNDWATER CONTOUR WAF FOR
I | SILT ACLAY UKRIT 0552017

APPROXIGA T SEME - &

T

K P R G A POWERTON STATION
PLKIH, ILLINOIS
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Deeper Gravelly Sand Unit — 2Q 2017

‘ el
GROUKDWATER CONTOUR MAP FOR
GRAVELL.Y SAND UNIT 05/2017

K P R ' i [ e FPOWERTON STATION
PEKIN, ILLINOIS
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Constituenis Detecled during Most Recent Year {2015-03 10 2017-02) of Quarterly Groundwater Monitering +1

Ash Currently Powerton Generating Station
W5 -7 L8 AWY-9 LSY-10 MW M2 BIW-13  MIW-14 MWiY¥-15  KIW-16

MW-3 A4 -5

x
x
x
X
» L x
x x x
X L x
x x X ] ] z X A X H X X ¥ X X
1 1 3 i 3 5 4 2 7 5 4 4 8 5 1

Percentage of Cbservad Constituents that
&re not Consistent with Indicstors of
Leachate from Ash Currently Stored in

Impoundments '

25% 25% 25% 50% 40% 50% 63% 57% 40% 70% 63% 57% 57% 73% 63% 25%
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Powerton

Barium
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Barium

] My e )
Trend Lirection

No conclusion
No conclusion
No conclusion
Decreasing
Decreasing
No conclusion
Decreasing
Decreasing
Decreasing
Decreasing
Increasing
MW-12 Dacreasing
Increasing
MW-14 Increasing
No conclusion
MW-16 Decreasing

Trend Direction

Decreasing
Decreasing
Decreasing
No conclusion
No conclusion
Decreasing
No conclusion
Increasing
Increasing
No conclusion
Decreasing
Decreasing
No conclusion
Increasing
Increasing
o conclusion

Stope

(mgiLtyr)

-0.086
-0.065
-0.057

-0.024

0.062
0.076

-0.094
-0.15

Manganese

Trand Dirsstioan B
IR LI

No conclusion
No conclusion
No conclusion
Decreasing
Decreasing
No conclusion
No conclusion
Increasing
Decreasing
Decreasing
No conclusion
No conclusion
Increasing
Increasing
No conclusion
Dacreasing

Trend Direction !

No conclusion
No conclusion
No conclusion
Na conclusion
No conclusion
Increasing
Increasing
Increasing
Increasing
No conclusion
Increasing
Increasing
Increasing
Increasing
Increasing
No conclusion

Stope
(mglliyn)

29
35
12
42
19
40
140
66
92




Powerton

Updated Temporal Trend Testing of Groundwater Concentrations for Site-Specific Indicators of Ash in Ponds

Trend Barium Boron Manganese Sulfate
Increasing 2 wells 4 wells 3 wells 9 wells
Decreasing 8 wells 6 wells 5 wells No wells

No conclusion 5 wells 6 wells 8 wells 7 wells

» Overall, it appears that groundwater concentrations are neither increasing
nor decreasing because:
e The indicators are increasing at 3 to 9 wells out of 16 wells
» Three indicators show decreasing trends at 5 to 8 wells out of 16 wells
 No conclusions could be made at 5 to 7 wells out of 16 wells



» Operating for 75 years before MWG (1923)

» Review of Impoundments/Ponds
e Ponds lined with Hypalon® in 1977
* Relined by MWG (2003-2004)

Pond ash sample results (2004 both ponds)
Historic areas

>
>

» Off site impacts
» Administrative controls/ELUCs
>

No potable water wells/no risk to receptors




Waukegan




Waukegan — Impoundments

Station Ash Pond

Date Constructed -Liners Date Relined With HDPE

Scheduled Ash Removal

Waukegan East Ash Pond 1977 2003 3-4 yrs (prev. 2 yrs)*

Hypalon® Prepared subgrade; HDPE; Bottom area only; inlet side
sand cushion; warning layer

West Ash Pond 1977 2004 3-4 yrs (prev. 2 yrs)

Hypalon® Prepared subgrade; HDPE;
sand cushion; warning layer




Prepared
subgrade
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Relined 2003 (East) and 2004 (West)

Pond bottom elevation = 585 5 ft {East and West)
v

~‘£“:{"EM¥1}§- B .---1 .;

-

Limestone
warning layer
6 inches thick

2

Sand HDPE liner: b 4

. e 583 ft (West
cushion layer 60 mil thick ( )
Average groundwater

12 inches thick elevation (to 2Q 2017} =

582 ft (East) -V~

10 ft

SCALE [N FEET




Waukegan
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Constituents Detected During Most Recent Year (2016-03 to 2017-Q2)
of Quarterly Groundwater Monitoring 2

O ASh ey Waukegan Generating Station

KAW-4 LIW-5 MW-B MW-07

tage of Observed Constitients that are
not Conslstent with Indicators of Leachate from 40% 50% 50% 57% 63% 57% 63%
Ash Currentiy Stored in Impoundments
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Waukegan — Updated Table 5-4

!

Constituenls Detected during Most Recent Year (2016-Q3 L 2017-G2) of Quarterly Groundwater Menilering

Percentage of Observed Constituents that are not
Consistent with indicators of Lul&lm trom Ash n 63% 56% 56% b3% 56% 63% 56%

Impoundments



Waukegan
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Waukegan
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Barium

To o nd Direction @ Stope
rend Direction Trend Direction (

Decreasing Decreasing Decreasing Decreasing -83
No conclusion - Incteasing 0.22 No conciusion - No conclusion -
No conclusien - Increasing 011 No conclusion - Increasing 10

incraasing 0.0048 No conclusion - No conclusion - No conclusion -

Decreasing -0.0019 No conclusion - Decreasing -0.035 Ne conclusion -
No concluskon - Increasing 0.49 Decreasing -0.033 Decreasing -19
No conclusion - Decreasing 2.1 Increasing 0.022 No conclusion -
No conclusion - No conclusion - No conclusion - No conclusion -

No conclusion - No conclusion - No conclusion - No conclusion -
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Waukegan

Updated Temporal Trend Testing of Groundwater Concentrations for Site-Specific Indicators of Ash in Ponds

Trend Barium Boron Manganese Sulfate
Increasing 1 well 3 wells 1 well 1 well
Decreasing 2 wells 2 wells 3 wells 2 wells

No conclusion 6 wells 4 wells 5 wells 6 wells

» Overall, it appears that groundwater concentrations are neither increasing
nor decreasing because:
e The indicators are increasing at 1 to 3 wells out of 9 wells
e The indicators are decreasing at 2 to 3 wells out of 9 wells
 No conclusions could be made at 4 to 6 wells out of 9 wells




LEGEND:
®  Griess-Plleger Site Wells
®  Generat Boier Wells
@ Environmental Lend Use Control

Wells

Ash Pond Wells
mmm Griess-Plleger Property Boundary
Genaral Boiler Property Boundary

A - Not Analyzed
D - Hot Detecied

HWE
i MW-SA
o 0-4od . M-8
: o MD 1D
_ 0,160, o - (043
1_"““1“557.. Mwoes fw-10
b 042t  MGE
ww.aof" ND s
L o] K
X073 WGBS MiY-GBY MW-12
010 gt amb ) R Y
MW-15 . 0 Wi

1} Alunits are: i milligrams per Gter {mgfL).
| 2) Groundwater data lor Griess Pileger site wells ane from
d  October 1997 |MWG13-15_46419-48421)

3} Groundwater data for General Boiler wells are from
March 1990, {(MWG13:15_46418-48419)

4} Groundwaler data jor Environmental Land Use Control
wells and Ash Pond wells are lrom February 2017

5} Locations of Griess-Plieger and General Boiler property

boundaries obtained Irom MWG13-15_46226.

Monitoring welt locations obiained Irom MWG13-

15_46226.

Rarium Concentrations
Former Griess Plleger Tonnery

Geosyntec® | v
i aliass 1

Hanuary S1LE




LEGEND:
MIV-TA B ®  Griess-Pleger Site Wells
®  Goneral Boiler Wekls

®  Emiramental Land Use Control
Wels

Ash Pond Wells
= (3iess-Plleger Property Boundary
General Boiler Property Boundary

MW-5
0.780
MW-5A
0.410
. Mw-GBRI
"5'0.600 : 1)
MW-GB4 Yitw-10
0.452 MW-GB2 i 0.250
0414
MW-GB1 MW-12
0.353 0210
O MW-§ @ Mw-a
0.470 0.260

1} All ynits are in mifligrams per iter (my'L).

2) Goundwater data for Griess Plieger sile wells are from
October 1997, (MWG13-15_46419-48421)

3} Groundwater data for General Boier wells are lrom
March 1998. (MWG13-15_46418-48419)

4} Groundwater data for Environmentat Land Use Control
wells and Ash Pond wells are from Febuary 2017,

5) Locations of Griess-Plieger and General Boiler propenty
beundaries obtained Irom MWG13-15_46226,
Mortoning well locations obtained from MWG13-

15_46226.
Hw-4 .
0.140

Manganese Concentrations
Former Griess IMleger Tonnery

Geosyntec™ | g
mnashanisy L

Farmaary HilE
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Will County — Site History and Surroundings

» Operating for 40+ years before MWG (1955)

» Review of Impoundments/Ponds

* IN and 1S removed from service/1’water
e 25 and 3S lined and relined

» Pond ash sample results (2010)

» Historic areas and samples (2015)

» Administrative Controls/ GMZ and ELUC
» No potable water wells/no risk to receptors







Will County — Impoundments

Station Ash Pond Date Constructed — Liners Date Relined With HDPE Scheduled Ash Removal

Will County Pond 1N and Pond 15 1977 Removed from service NONE
Only Unit 4 operating Poz-0-Pac—36 inches with dewatering systems 1’ remaining water
Scheduled to close
May 2020

Pond 25 1977 2013 1-2 yrs*
* Bituminous seal coat Poz-o0-Pac; geotexile;
* Poz-0-Pac—36 inches HDPE; geo-lextile; geocell;

thick sand cushion; waming layer

Pond 35S 1977 2009 1-2 yrs

» Bituminous seal coat Poz-o0-Pac; geotexile;

* Poz-0-Pac—36 inches HDPE; geo-textie; sand
thick cushion; warning layer

*Maddox testimony




582.5 ft
(Pand 25)

= Average
581 ft groundwater

(Pond 38) elevation
{to 2Q 2017)

SCALE IN FEET

*South Pond 3 Iiner has nc Geoceh

Relined in 2009 (Pond 3S) and 2013 (Pond 2S)

Limestone Sand

warning layer cushion layer
6 inches thick Geocell* 12 inches thick

Pond bottom elevalion = 582.5 ft (Pond 25 and Pond 35)

Poz-o-Pac: Top HDPE liner Bottom
24+ inches Geotextile 60 mil thick Geotextile

cushion cushion
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Will County — Updated Table 5-5

Quarterly Groundwater Monitoring (2016-Q3 to 2017-Q2) Compared to Indicators in Impoundments/ponds (MWG site specific analyses)

Constiluents Detecled Duning Most fiecent Wear (201603 1o 2017-02) of Quarterly Groundwater Manitoring 17

Cobak

63% 63I% 57K 7% 57% 63% B3% 7% 57% 63%




218 not Conststent with indicators of. 56% 56% 50% 50% 50% 56% 56% 50% 50% 56%
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Manganese




Trend Direction ©

Increasing

MW-02 Increasing
“ No conelusion

MW-04 Decreasing
No conclusion

Increasing

Decreasing

Decreasing

MW-09 Increasing
MW-10 No conclusion

-0.0024

0.0042

-0.0039

-0.0036

0.00091

Decreasing
Increasing
Increasing
Increasing
Increasing
No conclusion
Decreasing
Increasing
No conclusion

Increasing

Bops
(mgfLiyr}

-0.22

0.49

0.076

0.18

0.23

-03

0.19

0.24

Manganese

Decreasing
Increasing
No conclusion
No conclusion
Increasing
Increasing
Decreasing
Decreasing
Increasing

No conclusion

0.0098

0.0079

-0.022

-0.016

0.00034

Decreasing
increasing
No conclusion
Decraasing
No conclusion
Decreasing
Decreasing
Increasing
Decreasing

Decreasing

Trend Direction !

(mg/Liyr)
51

55

220

-39
26
22

-20

e —-



Updated Temporal Trend Testing of Groundwater Concentrations for Site-Specific Indicators of Ash in Ponds

Trend Barium Boron Manganese Sulfate
Increasing 4 wells 6 wells 4 wells 2 wells
Decreasing 3 wells 2 wells 3 wells 6 wells

No conclusion 3 wells 2 wells 3 wells 2 wells

» Overall, it appears that groundwater concentrations are neither increasing
nor decreasing because:
* The indicators are increasing at 2 to 6 wells out of 10 wells
* The indicators are decreasing at 2 to 6 wells out of 10 wells
* No conclusions could be made at 2 to 3 wells out of 10 wells




