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Date: November 22, 2006

Subject: Impoundment Liner Upgrade Priority, and Liner System Options and Cost

From: Heather Simon, PE, Laurle Parsons, PE, and Bruce Hensel, PG

Intrqduction

This memorandum describes a réfinement to the prioritization system that Natural Resource Technology, Inc.
(NRT) developed for upgrading impoondment and basin liners at Midwest Generation’s Joliet 29, EEna
Waukegan, Powerton, Will County, and; _~  'generating stations. The criginal pnontlzanon system was
outlined in Technical Memorandum No. 1 (Memo 1) dated December 21, 2003, and was entirely based on
environmental factors. This memorandum builds on Memo 1 by incorporating input from Midwest Generation on
the environmental scoring, adding plant schedule and operational need considerations, and adding planning level
cost estimates for the liner upgrades. The prioritization system is designed as a working tool that can be refined
and easily updated, particularly with respect to plant schedule and operation needs.

The environmental scores are relative; with a positive score suggesting a low priority for Jiner upgrade and a
negative score suggesting a relatively high priority. A range of values was initially assigned to each of four
environmental criteria based on NRT's collective knowledge of the water quality of materials managed in the
impoundments, performance of liner materials, susceptibility of geologic settings to groundwater contamination,
and potential issues with sensitive waters, and then calibrated based on observed site conditions at the power
stations. Data and descriptive information used in prioritizing the impoundments are listed on the attached matrix.

Scores for plant schedule and operational needs were based on information gathered during on-site plant surveys
(an example questionnaire is attached). To reflect the results of the plant survey and emphasize plant-specific
operations, values were assigned to each of five plant operation factors: scheduled outages, dredging schedule,
ease of construction, need for modification, and current maintenance effort.

Based on the environmental and plant schedule/operations scores, the suggested timeframe and priority for liner
upgrades are shown on the two atteched graphs. Data used in developing the scores, and comments related to the
plant surveys and individual scores, are listed on the attached rmatrix,

In addition to prioritizing impoundment/basin liner upgrades, recommendations and associated costs are provided
for upgrading the liners. Due to the performance standard approach utilized for permitting ash impoundments in
Dlinois, specific liner permeability recommendations are necessarily conservative. In most cases, other than fly
&sh management impoundments, as alternative approach based on water chemistry and calculations (possibly using
a simple analytical fate and transport model) may enable permitting of a less-stringent liner design.
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Prioritization of Liner Upgrades
Environmental Criteria

The environmental scores are based on four criteria:

1. Existing liner condition: considering type, age, and known condition based on the Pond Characterization
document (Midwest Generation, June 2005) and Midwest Generation’s knowledge of the liners. Tn
particular, the Poz-O-Pac liner systems were constructed more than 25 years ago, and are reportedly in
poor condition. The scoring system reflects the large differences in performance expected from the
existing liner systerns:

10 ~ HDPE in excellent condition, new

5 —Formed concrete, aged

3 — Concrete in unknown condition, aged

2 — Asphalt in unknown condition, aged

1 - Poz-O-Pac or earthen/clay in poor condition, aged
0~ Unknown, gravel, or no liner

Since Memo 1 was issued in December 2005, Midwest Generation reviewed the estimated areas and
capacities of each impoundment as listed in the Pond Characterization document and developed revised
capacity estimates. NRT compared the newly revised values to the values in Memo 1, and the majority of
the values were similar. The only significant difference was for the Collection Basin at Powerton; the
matrix was updated with the revised capacity for this pond (8,000 ft*).

2, Impoundment use: This criterion is based on the Pond Characterization document, the NPDES permit
applications provided for Powertonand  :© and aerial photographic review of near-by features. For
instance, the aerial photograph of Wiil County indicates that the south run-off basin generally receives
parking iot run-off, which was reflected in t Fconn_g as relatively clean stormwater.

These features were reflected in the impoundment use scoriﬁg. The séc;ﬁng system is set-up
such that negative scores were given to uses most likely to cause exceedances of Illinois groundwater
quality standards in the event of a leak:

1 - Slag settling.’

-5 — Fly ash settling/disposal.’

3, Geologic setting: based on regional geology as depicted in the Olinois State Geological Survey stack nnit
map (ISGS Circular 542), local geology from the KPRG Geotechnical Analysis of Soil Surrounding the
Basins, and the map of Potential for Contamination of Shallow Aquifers (JSGS Circular 532).
Consideration was also given for one pond within a groundwater menagement zone (Joliet 9 Quarry Pond).

1The score for the slag sstiling basin was changed from O to 1, and the score for fly ash senhngld!sposa! was changed from -3 o -5,
compared to the December 2005 scores.
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The ISGS designated areas of high contamination potential as having sand and gravel or ransmissive
bedrock near the land surface and areas of low contamination potential 2s having thick sequences of fine-
grained silt and clay or less-transmissive bedrock near the land surface. The scoring system was set up to
reflect these designations; however, because it is preferable to prevent releases of potentially contaminated
water than to rely on geologic conditions to contain releases, the range of values assigned to the geologic

setting is narrower than the ranges for the liner type/condition and impoundment use, effectively placing
less weight on this criterion:

0 - Regional fine-grained materials (typically silty/clayey diamicton), confirmed by adjacent soil
boring indicating fine-grained soils: relatively low contamination potential.

-1 —Regional fine-grained materials (typically silty/clayey diamicton), not confirmed by adjacent
soil boring, which indicated coarse-prained soils: contamination potential uncertain.

-3 — Regional conditions indicating bedrock or sand and gravel formation or highly permeable
men-made conditions, confirmed by adjacent soil boring indicating generally coarse-grained
material; relatively high contamination potential,*

4. Adjacency of impoundments to a sensitive water body (Lake Michigan): only one of the six stations is
located adjacent to Lake Michigen, with the remainder located on rivers. The Great Lakes are considered
more environmentally sensitive then regional rivers, as reflécted by initiatives such as the Great Lakes
Water Quality Initiative. Therefore, an additional score was assigned to account for this sensitivity:

0 ~ Impoundment/basin located adjacent to river.

-2 ~ Impoundment/basin located adjacent to Leke Michigan (Waukegan).?
-5 ~ Impoundment/basin located 20 feet from Lake Michigan (Wankegan).?

Plant Operation Criteria

Liner upgrade priority, from a plant operations perspective, was scored based on two categories: operational need
and opportunity, and maintenance and modification considerations. The plant surveys occurred in August and
September 2006 as follows: .

Plant | Date of Site Visit | Midwest Generation Contact

Joliet 20 | September 14, 2006 | BElsie Briette .
Powerton September 15, 2006 | Mark Kelly and Joe Heredia

Waukegan " August 4, 2006 Mark Nagel, Mark Wehling and Mary Connor
Will County | September 8, 2006 | Fred Veenbaas and Craig Lucke

Operational Needs and Opportunities (Time Frame for Upgrade)

Impoundments were grouped according to whether opportunities for upgrade will occur in the near term (0 to

3 years; i.e., 2007 1o 2010) or long term (greater than 3 years; i.e., 2010 and beyond) based on operational needs
and opportunities. The operational needs and opportunities of each impoundment are based on three plant
operation factors: scheduled outages, dredging schedule, and ease of construction.

: The score for confirmed highly permeable formations was changed from -2 1o -3, compared to the December 2005 scotes.

The weight of this criterion was increased relalive to the weight sssigned {n December 2005, The general score for Waukegan was
increased from -1 to -2, and & new score {=5) wes added for impoundments located very close to the Lake,
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1. Scheduled outages: Plant personnel were able to provide, up to one year in advance, notice of a

scheduled outage. The scoring system was set up to reflect the opportunity for a liner upgrade during a
scheduled outage:

1— Outage scheduled, in which case the impoundment was placed in the short term group.
0-No outage scheduled to date, in which case the grouping was based on the next two criteria.

2. Dredging schedule: An impoundment must be dredged to remove accumulated solids prior to performing
a liner upgrade; therefore, it is more cost effective to perform the upgrade after a regularly-scheduled
dredging than to perform a special dredgc operation in order to upgrade the liner. The frequency of
dredging was compared to the last tuue the impoundment was dredged to determine if it is scheduled to be
dredged within the next three years,' ¥f an lmpoundment is scheduled for dredging within the next three
years, or if it is frequently dredged, then it is a candidate for the short term group, otherwise it was placed
in the long-term group. Impoundments that have never been dredged or that have no dredging frequency
were assumed to have minimal accumulated solids, and were therefore candidates for the short term group.

3. Ease of construction: Whether or not an impoundment can be upgraded in the short term is partially
dependent on the amount of planning needed to temporarily remove the impoundment from service while it
is upgraded. For example, limited lay down space or alternatives for rerouting flow may require
significant planning efforts. The scoring system was set up to reflect that extra planning:

1 - Possible conflicts or factors that will effect planning and/or operations; impoundments with
these issues were grouped as long term upgrades.

0 - No known conflicts that may effect planning and/or operations exist, in which case an
impoundment was a candidate for the short term group.

Impoundments that are listed in the short term graph (0 to 3 year) either have a scheduled outage, are dredged
frequently, or are scheduled for dredging within the next three years. The impoundments listed in the Jong term

graph (4 to 10 year) may not be due for dredging for several years or may have other factors that will require extra
planning prior to upgrade.

Maintenance and Modification Considerations

Maintenance and modification considerations are based on the plant surveys. The impoundments were scored
based on two plant operation factors: need for modification, and current maintenance effort.

1. Need for modification: This category covers factors other than liner condition that may cause an
impoundment to require modification from a plant operations perspective (e.g. small capacity). The

scoring system was set up to reflect the level of modification needed to make the impoundment more
efficient:

2 — Significant modification needed (e.g. need more capacity or elimination of short circuiting).
1 — Miner modification needed (e.g. a weir replacement).
0 - No modifications needed or identified from plant survey.

2. Current maintenance effort: This category reflects the level of cutrent maintenance resources required
by the plant to keep an impoundment operational, focusing mainly on liner maintenance issues:

4 In cases whete plant personnel did not know the fast time the impoundment wes dredge, NRT assumd the current year (2006), as indicated
by italics on matrix. This resulted in a conservative (short term) dredging schedule.
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1 ~ Impoundment requires more than routine maintenance work (e.g. repair liner).
0 -~ Maintenance was not identified as an issue during the plant survey.
Maintenance and modification considerations are color coded on the attached graphs:

] Red indicates that an impoundment requires a significant modification (total maintenance and
modification score of 2 or 3).

| Orange indicates that an impoundment requirés a minor modification or requires more than
routine maintenance work (total maintenance and modification score of 1).

u Blue indicates that the impoundment has no planned modifications and no maintenance issues

(total maintenance and modification score of 0).

Prioritization Resufts and Example Upgrade Plan

Based on the above critésia, the scores were totaled and plotted to graphically illustrate the priority for liner
upgrade based on environmental sensitivity, and maintenance and modification considerations, Figure 1 shows
impoundments where liners can be upgraded in the near term, and Figure 2 shows impoundments that may be
considered for upgrades over the long term. Impoundments with non-negative environmental scores and no
modification or maintenance issues are not presented on the figures. The length of each bar on the figures is based
on the envirenmental score. The color of each bar is based on the maintenance and modification considerations, as
detailed above, Estimates of planning-level upgrade costs are also displayed on the figure; development of these
costs is described later in this memorandum.

Some of the impoundments displayed on the short term graph (Figure 1) may have a lower environmental risk than
those on the long term graph (Figure 2); however, an impoundment on the long term graph may require additional
time or effort for planning the upgrade, so planning on these could be performed while impoundments on the short
term graph are in the construction stage,
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Figure 1. Candidates for Near Term Liner Upgrade
2007 to 2010
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Figure 2. Candldates for Long Term Liner Upgrade
2010 and Beyond
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NRT understands that Midwest Generation intends to use the prioritization system developed here as the basis for
a program to upgrade impoundment liners. As an example, the following ten-year priorilization schedule was
developed based on the results of the analysis described here and presented in Figures 1 and 2. Considerations
used jn developing this example upgrade plan were:

m Highest potential environmental impact combined with near term operational priorities were given first
" priority in the schedule (through 2010).

m  After 2010, highest potential environmental impact and plant operational needs were both considered,
while batancing the considerations below.

m Upgrades were grouped by common location within the same year or between adjacent years if possible
and/or reasonable considering their operational function.

m  Potential cost impacts were distributed as evenly as possible from year to year through the planning period.

Year Impoundment Total
2007 Jollet 28 Ash Impoundment 2 $1,100,000
2007 Total $1,100,000
2008 Joliet 29 Ash Impoundment 1 $1,100,000
Will County South Ash Impoundment 3 $600,000
2008 Total $1,700,000
2009
Will Counly South Ash Impoundment 2 $600,000
2009 Total $1,600,000
2010 Powerton Bypass Basin $300;000
Powerton Secondary Ash Settling Basin $500,000
2010 Total $1,800,000
2011 | Powerton Ash Surge Basin $2 500,000
2011 Total $2,500,000
2012 | Joliet 29 Ash mpoundment 3 ~ $700,000
-
2014
2015
| Wil County South Ash Impoundment 1 $500,000
2015 Total $900,000
2016 "
Will County North Ash Impoundment $600,000
2016 Total

$1,100,000
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This schedule is provided for Midwest Generation’s use as an example and would likely need refinement
considering other internal and corporate objectives not identified or included by this analysis. The costs provided
are for relative planning level purposes, subject to the assumptions stated later in this document.

Recommended Permeability and Materials for
Liner Upgrades

For each type of impoundment and for establishing planning level cost estimates, we have recommended a liner
permeability and malerial. Recommendations were based on Midwest Generation's desire for cost-effective, low
maintenance liner materials, The table below summarizes our recommendations for each type (category) of
impoundment and estimated unit costs for the upgrade.

Category Im;ioundment Use Liner Permeability and R;:commended Liner | Estimated Construction Cost
Basis Upgrade Material (1) | per square foot
-Compacied clay
(5 ft thick *%)
1107 cm/s max., *% refer to category I 703510
. Fly Ash tgrpically required for discussion below
A . asin permitting, may
Seltling/Disposal also facilitale eventual -Geomembrane
closure (60 mil HDPE **) $510 %7
3
. -Compacted Clay ]
1x107" cofs approx. o | (typically 2 & thick) $51058
v Boitom Ash/Slag profective of
Seitling groundwater quality -4 to 6" asphait or Asphalt$6 1058 |
standards { concrete Concrete $10 to 513
. ) W 1 T u

Note:

(1) Recommendations of liner material for the categories listed may need to be refined for olant specific
circumstances, such as close proximity to water bodies - -
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Liner materials that have been proven over the years to have a permesbility of less than 1x107 cm/s are compacted
clay and geomembranes, when constructed according to material specific quality assurance and testing
requirements. For impoundments, the geomembrane material typicaily selected is HDPE due to its high resistance
to breakdown when exposed to sunlight. Although PVC is less expensive and easier to install than HDPE, it will
break down over time if exposed to sunlight. Therefore, PVC would require a significant level of maintepance on
to either maintain side slope and protect the material from exposure to sunlight, or to actually repair or replace the
FVC in areas where side slopes eroded and were not maintained. Clay can be cost-effective, if a near-by borrow
source is available, and is typically a low maintenance liner material, Due to availability concerns, an alternative
to clay was also recommended for each type of impoundment. Clay liner installation is straightforward for most
contractors if the liner raterial and quality control testing requirements are specified in the bid documents. If
damaged, a clay liner can be easily repaired, unlike geomembranes, which typically require a certified installer to
perform repairs.

As indicated in Technical Memorandum No. 2 (dated December 21, 2005), properly installed asphalt and concrete
liners may initially meet the 107 cm/s permeability value, but they fail to meet this permeability over time due to
cracking or other wear (via mechanical equipment or natural causes). Therefore, asphalt and concrete liners are
not recommended for impoundments that contain highly concentrated water (e.g., fly ash sluice water, undiluted
demineralizer regenerant), since leakage could result in groundwater quality standard exceedances. Both materials
can be formulated to provide adequate resistance to the chemicals in power plant process waters. These types of
liners can be more practical than clay and HDPE in basins from which sludge is removed either occasionally or
periodically because they are more resistant to damage by heavy machinery, Concrete is more resistant to damage
than asphalt, but is also more expensive. Both will require maintenance for sealing of cracks (if low permeability
must be maintained). Asphalt’s lower compressive strength makes it more susceptible to damage by mechanical
equipment (i.c. front end loader) than concrete; however, it may be adequate if a reasonable level of care is taken.
One approach is to use concrete for smaller basins where sludge removal is more frequently necessary (one or
more limes per year) and to use asphalt for larger run-off basins where sludge removal is less frequent (once every
couple years). In either case, if a lower permeability liner is the goal, supplemental liner protection such as
compacted clay or HDPE below the asphalt/concrete may need to be considered.

Impoundment Category and Use

Catepory I: Fly Ash Settling/Disposal Impoundments

_Fly ash management basins typically have concentrations of boron and sulfate that are higher than Dlinois Class I

groundwater quality standards. In addition, depending on redox conditions in the basins, some trace metals may
have elevated concentrations, Hlinois has based permit approvals for impoundments largely on expected
perforinance of the proposed liner material in a site-specific setting for ultimate protection of Part 620 groundwater
quality standards (Class Iin most cases). Industry standards on liner permeabilities for ash impoundments exist
based our knowledge of the Illinois approval process. Liner permeability of 1x107 em/s or better is typical of what
is required to obtain a permit from the JEPA Burean of Water Section, However, liner permabilities of greater than
1 x 107 crv's may be approved if fate and transport groundwater modeling indicates that this higher permeability is
protective of groundwater quality standards.

Midwest Generation may also consider future closure of the ash impoundment when designing a liner. Unless a
separate agreement is negotiated, ash impoundments are typically closed under solid waste landfill regulations, and
an adjusted standard may be required if the liner of anewly constructed impoundment does not meet liner
requirements (e.g. 5 ft of clay or 60 mil geomembrane) as specified in 35 1L, Adm. Code Parts 811.306 through
811.308. Consideration may also be given to installing a leachate collection system, which would not be nsed until
the impoundment was closed, and would again address potential Part 811 issues upon closure.
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Categories [l and IV: - +d Bottom Ash/Slag Settling Basin,
From & regulatory pecspective, liner permeabilities for bottom ash/slag settling basins are

based on predicted site-specific performance and demonstration of protection of groundwater quality standards.
Waters in these basins typically have concentrations of inorganic constituents, such as sulfate and sometimes
boron, that are higher than Part 620 groundwater quality standards. Without the use of site-specific groundwater
modeling, wé referred to the Ilinois regulations of sewage and livestock impoundments (Sewage: 35 il Adm.
Code Part 370.930(d)(2)(D); Livestock: 35 Il. Adm. Code Part 506.205). These regulations specify a permeability
of 1x107 cm/s, using a 2-foot thick clay liner or geosynthetic material, Due to Midwest's desire for low
maintenance liners and the relatively low concentration waters managed in these basins (suggesting less stringent

permeability requirements), NRT recommends asphelt or concrete for sludge removal reasons, or clay as an
alternate to these materials,

Liner Construction Cost .

‘The estimated unit construction costs (cost per acre) and planning level estimates shown in Figures 1 and 2 are
based on the following assumptions;

a Planning level estimates were generated using the upper range of the unit costs presented sbove, and
the surface areas listed for each impoundment or basin in the attached summary matrix.

» The planning level estimates for liner category I assume HDPE because its unit cost is less variable
than liner-grade clay, that is subject to the proximity of a suitable borrow source.

= The planning level estimates for liner category I assume HDPE because its unit cost is Jower than
concrete or asphalt, If concrete or asphalt are deerned preferable for a specific basin, planning level
costs would increase, depending on the permeability goal,
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m  The planning level estimate for liner categories III and IV assume clay because its unit cost is lower
than concrete or asphalt.

m  Earthemn liners are assumed for category V.

w  Unit costs for geomembrane, asphalt, and concrete liners include a subgrade preparation layer
(suitable bedding) and field construction quality assurance testing.

m  Unit costs for liner construction (all types) include mobilization/demobilization, site preparation,
restoration, minor earthwork, and grading,

a  Unit costs for liner construction (all types) exclude planning, engineering, and major demelition
work, :

m Location-specific costs for ancillary work required to perform the upgrade ace not inchuded (e.g. cost
to reroute water flow or temporary bypass capacity).

m  Costs do not include dredging or dewatering, which is assumed to either be unnecessary because
there are no solids, or to be performed prior to liner upgrade as part of routine plant operations,

Attachments: Example Power Station Impoundment/Basin Qﬁestionnm’re
Impoundment Matrix
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Power Station Impoundment/Basin Questionnaire
Midwest Generation Site Visit {Date):__ -
[ClCrawlord [ JJoliet29 [ ] Waukegan
] Joliet 9 [JPowerton [ Will County _
A SR e S L P e B o SRl
Add City '

ress Zip

3

Conlacl Person Title -

E-mail address - Phone Fax

SOtHer Con

Conlact Person

E-mail address “Phone Fax

Compliance -
1. Is the facilily operating under a permit{s)? If so, what permit(s) is the facility currenily operating under
and whal is the status of the permil{s) (lype, issued date, expiration date, elc.)?
2. _In the past, has the facility chiained permit varlances relaled 1o work cenducted on any basin?
Operation and Malntenance .
3. Do current facility operations follow the attached plant flow diagram? If nol, please describe tha
modification and provide an updated flow diagram. _ .
4. Are there any planned physical changes to the planl (.9., addition of an SCR or FGD) that may affect
future basin capacity or use? i so, what s the schedule for these changes?
5. Is there a basin that requires more maintenance or attention than the alhers? If so, why?
6. _Has a hydrogeologic study been compleled for the plant?
Plant Logistics ‘
7. Are lhere any utilities (abovaground and/or underground) near the basins? Does a plant diagram of alt
the utilities exist?
8. _Does an aerial lopographic map of ihe facility exist?
Schedule _
9. Doss the plani have a maintenance schedule for the basin/basins at the facility?
Il so, what Is the schedule jor basin maintenance?
10. Is the plant scheduled for a shuldown in the near future? If so, when? What is planned for repalrs and/or

Installed during shuldown? _ _
R e e R S

_11. Are there any existing operations that differ from when the permit was issued?

12..1s groundwater being monitored In the vicinily of the basin? If s, Is it required or voluntary and where
and why is the groundwater monitored? Do the concentrations meet the standards?

13. Are there water qualily samples collected at outfalls? 1 so, is il required or voluntary? When was the
most-recent sample collected? Do the concentrations meet the standards and was oii and grease
observed on the water?

Operation and Malntenance

14. Are the basins sized appropriately for the current use (adequale capacity, any limitafions, water level
variation, waler level at desired free board, conltrol of water level, i dry, when, elc.)

15. Are inlets/outlets adequately sized for the current and future use of the basins?

186, Does the planl have plans to modily the operations of the basin in the near future (L.e. pumps,
conveyance systems, capaclly)? H so, when?

17. Is there an opportunity to reroute flow from the basin to ancther basin without having lo get a variance
on the discharge permil?

1792 Pawer Station Impoundroent Questionnaite 050802.doc Page 1 of 2 E"J.".’:.
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18. Are there any plant process areas that discharge to the basin (i.e. metal cleaning process)? If so, what

constituents are In the process discharge? Summarizefupdate expecled quality of water and malerials
within basin.

18. Have there been any improvements and/or new features added 1o any of the basins post construclion?

20. What are the inlet and outlei flow rales of each basin?

21. How many and what size pumps operale each basin? Do any of the pumps require more mainlenance
than the others?

22. What is the solids loading rate to the basins? Do any of the basins require dredging as part of a
mainienance plan or for any other reasons? If so, hiow often, how long does it take, how much is
removed, and what equipment is used? Summarize solids accurnulation rates and dredging/cleanout

aclivities.
23. Do any of the conveyance systems to the baslns require rnafnlenance? If so, how often, and what Is
Involved fo do so?. If the conveyance system Is an earthen dilch, what is the ditch lined with? N

24, Are there any non-slormwater inputs into the coal or yard run-off basins?

25. Has a hydrogeologic study been completed for the ash disposal basin(s)?

Plant Loglstics

26. |Is there vehicle or equipment traffic adjacent to any of the basins? Would construction activilies aflect
the teafflc flow? Is there an alternate route?

Attachments
Plant Flow Diagram
Aerial Photo

Individual Basin Description
Basin Characteristics Summary Table

1792 Power Station Impoundment Questionnaire 060802.doc Poge2of2 m-*..
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Impoundment Matrix

_I!ﬂdwut Generation - 2006
FACILITY LOCATION: JOLIET 29 {Adjacent to Des Plaines River)

L ok bmsandmend 1 | Athimpeusdment? | chlmesundmentd |
Ui Ast setiling Ash seullng Clasityiog pond
Ash setting Ash setiling Ask senling
Des Plaines River Des Plaines River Des Plainey River
Ash ﬂ! Ash i 3 Outfall lIll!
¢ S E1 ]
168 s f=Ti] B
419 419 M0
19 19 15
LS 500 1,026,100
Misdwest s ) 2,000,000 2,006,000 1,108,000
"""" LA TG 154,700 154,700 103200
2-6" iy Poz-0-Pac dlner oo
25" Iifts Poz-0-Pac lloer 00| 2-6° lihs Poz-0-Pac liner oo
Llner Materisl wnd 1ides \ ad gides mwli‘;‘mu
Liner Cend i knarm Poor Poor Foor
Liver Comtrucied In: 1978 1978 1918
[Lisier Condition Jears 737 S0 b [ § 1
Poorly greded gravel wiclay | Limesions with fiae t2
|S|I Descripilen Sandy gavel, euce elay and pand coane sand
|lhvb¢d Sl Description ™ - - -
II.ISCS oW GRGC ap
Contarmiaation Patsntaf™ g A [0
Silurian & some Devenian | Siurian & strme Devonlan | Siturian & soma Devonian
|s"‘"“""°"""“°" ok, mostly doloatlie | ocks, mosdy dolomite | | rocks, mostly dolomite
-3 -3 -3
-wn- & N s o o o
Ay -L zn
'I'p!nl !lﬂnnu&pl S«u}' -7 7 -7
Recommended Replacement Liaer
I I 1
1 1 1
2004 2003 [}
4 4 o
0 0 1
0.3 03 410
1] o [+]
o o q
v L= faw
- Drelped 1o 2004 Drdgeevery AmAY |- Noby-pait £
Sarvey and Jnpot - Dredpe every 3104 yr - Unit 7 and i power suiage |- Ashimp. & 2 discharge
- Unit 7 and 8 power outags [schedule jn 2007 w Ash Imp. 3
schedule in 2007 - Conveyanca systemand |- Uall 7 and 8 powts suusge
linear spyrade schedole in  |schedule In 2007
2007

= Batimated Depth; NA = Not Available; -- = Not Applieable

Toems tavited slace Technl

d ia yellow

{1) Where sppticable, NRT

I matzh grada olee distibutions and USCS.

(2) Based oa 1SG5 Cirvulars 532 a0d 542, sen technjeal memorodaz No. | for fufther explanitiza.

) Rel NECT Techsk

Mo, 3 for catepory descriptions.

{4) haliclze year is set at curment year io cases where plant persomned did not now Lt dredgo yeaz,
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Impoundment Matrix

Midwest Generation. 2006
FACILITY LOCATION: WAUEKEGAN SAgllctnl to Lake Michigan)
Lmpeundment 1D | Eaxt Ash Impoundment | West Ash lmponndmems | Coal PY RumoffBasta |
Lisa Ath settling Ashy penling Collection buxia
Contributing Waters/ Winte fab senfing Ash septiing Coul plle sunall
Discharge Polnt Lake Michigen [ake Michipm {ake Michigen
Priceary Water Routing WWTP - Outfall O3] WWIP - Outfall CC1 WWIP - Cucall CO1
pand Bt Usd Scsre ¥ 1 S -§ -l
Approx. Widh (1 413 313 1725
Approx, s M 306.28
A ) _=ns B3 _ 15
Etimated nh 1,705,900 2,305,900 457,100
Midwest Ecb Copuc (I} 7,700,600 6.500.000 170,000
“,’"““ (i 502,000 502,000 770
Layer of gravel and & liyeral’
Liner Materiad HDPE oa bottoen end sldes | 1DFT on botsm and sides dense aggegate, ponc on thden
Liner Canditlon, ¥ knewn Eszall Exceflant -
Liner Construeted fn: 2004 2008 1977
Cinditian Beiire -, 345" 4 10 0 [
Se0 Description Sand witraca pravel Sand whrics gravel Send with trace pravel
|Il.=vhd 568 Description ™ = - -
FB(S SP hig 5P
wtsminaton Petratial™ High High _High
inck Unfl Dealgnation Surfece mincs/man-made land | Serface mines, de hand | Surface mines e tand
if Sonen '.-":-'-s -3 3 -3
lhnlflu Ww&mﬂm Seﬁg -3 2
I'r Earlsaiminnt Segii :, 0 o <
Ilhnnnuid Replecemend um
{Permeabliliy snd Mateclal, By 1 I m
Category ™
Operntlomsi Neslewnd ™, 1,
: LS L
s 0 o
2006 2006
2 4
o I
03 410
0 [}
0 [
- Drediged b 2006 - Dreaged N 2006 |
- Dredpe every 2 yean - Dredge every 3 o 5 yeary
- Underpround electrical

B-Enlnllﬂ‘qulh:NAINﬂlAnﬂlhll: = = Not Applicsble

fiean revised sines Texh

0 Ref NRT Techuical 1

1 e bighiighied lo yellow
(1) Where appleable, NRT revised sol) descriptions 1o mateh grain sixe distributions and USCS.
ﬂ)ﬂuﬁuuﬂswmmlﬂﬂlmwmmmmﬂmil'nrfmhupln:d

1792 Impeundrment_Matri Nov 22 2008 Finalxls

Lasd Ravisadt £ 1722/008

Ho. 3 for eatepory descripdoy.
(4) aficize year bs set ot cumrenl year in eascy where plamt persoonel did not know last deedge yes
(5)* = Cocryntbeie Liner recommendad based oa the basiay close proaimity i Eake Michigan,
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* Impoundment Matrix
-o) 7 Midwest Generation - 2006

FACILITY LOCATION: POWERTON {Ad{acent to Nlinois River

o AshBurgeBasin | Seesadury shfetingpBuain |  SvpuspBaln 1
Aah peuling Ash senting Ash purgs bypass
Ash aluice, slag 1ank overficw, dmh] .
|Contributing Waters! Waite regen, filter backwash, metal cleaning Sasoe a4 ah susge hasin Same 13 ash yurgs buia
& eastyand umeely,
Tlinols River Htinods River Liiaols River
Sew. Ah Senling Basln Ouifall 707 Sex. Ak Buin |
-3 -5 -3
50 m 05
] 34 13563
7] 0E 10E
4104400 SHAD 264500
4100000 NA NA
334,600 1,500 39,500
28" iy Pez-0-Pac on borom,
Lypalon oo ekdes No liner Uninawn
Pooe - Unimgwa
151 Ucknown Unkmown
1 & 0
Sand w/slh and gravel Clayey sand, trace graved Silty saad, tracs clay
SW.5M SO/ M
[y ) T ,
Statk Unit Desteastlon Hexry Formalion (ktnd & geovel) | Heary Formatioa fuand & graveyy | 10ty Fovsutlos fuand &
L Ze g K} 5] 3
el iy Scrs . " a
o . e
[P B, s . s
Recoauuended Replacement Liner]
Permeabillly tnd Msterial, By 1 [ t
Category ™
o o ————
(Operational Netdyunds "t
1 i £
2 [ a 0
2006 ] 2008
[ 1] 6
1] 0 1]
410 410 10
1] 1] 2
1 '] 0
rraferal o Agh
osmmenty Related o Pland yein -Emmmuﬁ:i‘" [ Dredye cvery 6 years wi
y and Input lasi 14 yeary | Ash Surge Basin
. » Capaciry small
E = Paimated Depil; NA = ot Avallabile; = = Not Applicable

ltema revized tince Toctmical M dum | are bightigbied In yellow

{1) Wherm applicable, NRT revised soll descriptions to maich graln size distibutions and USCS.
(2) Dased on 1SQS Clrcutars 332 and $42, se¢ techinieal rmemotandum No. 1 for fupther explasiation,
) Refi NRT Techaical Mk dum No. 3 foe cutegory descript

(4)Tulicize year s sct at cument year | cases where plant pecsaanel did oot kacw last dredgs year,

1792 Impoundment_Malrtc Nov 22 2005 Final iy
Lust Rovisad: 11/22/08
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Impoundment Matrix

" Midwest Géneration -

2006

FACILITY LOCATION: WILL COUNTY {Adjacent to ChicaE Sanitary and Ship Canal)
| South Ash Impeandment mest | Sauth Aok omeundmens | | Worth sk Impoumint |
Mab getiting Ash setlling Slag setlop Slag setitng
Caatriduting Waters! Wasle Ash seriling Ash setiling Stag settfing Slag seniiny
Chicago Sedlary and Ship | Chlcago Samturymd SHp | Chicago Sisluryasd Shlp | Chicago Sy and Salp
_ Ceml Cacad Caml Canal B
WWTP & Qudal} 002 WWIP & Outhall 002 WWTP & Dutfall 002 wm_::amm
) -5 1 1
DA 7k 193 167 B
i E_ 300 pus)
7 7 7 7
532,200 _Sp5.500 461,100 505,500
330000 __ 310000 L] ]
[ 151 15,300 k(2] 3400
+{ 567U PozO-Pac. botiom | 667 I Poz-0-Pac. botoe | 5-6° HAs Por-O-Pae, botiom | 667 Lifts Poz-O-Fac, botiom
nd thde und 3ides and sies and e
Poor Poor Poor I'u-_';_
wr 19 1977 1
1 1 1 []
Sandyfinctocoanse gravel | Sandy fine o coarse gravel | Clayey pravelly fins bo cotrse
with glay clay and Sand with gravel
- i, Clayey gravel with dand -
GC ac 4 -4
8 S ™ N S ) )
Sllurian & some Devonlan Sllurdes & some Devorlag Stluries & soms Devonlan Siluclzs & 50z Devorita
% rocks, mosdy dolomita rocks, mastly dolomits rocks, moedy dolombis mcid, métly dolorlts
o 3 3 3 3
0 ] o ]
\ 3 -1 P 1 -l
: ! 1 .' 1 1
[} [ 0 0
2006 2006 2006 2008
1 1 3 3
] o o 0
3 [ ) -1 1
1 ] 1 1
0 ] 0 o
I muduigsr tieilesiry sl 1l waduien
'rmngeewyurnﬂ 5 every yezr . eyery 3 years -Mewﬁm [
|deedge n 2006 |- Welr needs work. Power outage itheduled In |- Power oulape scheduled In
» |+ Weir needs wock - Qveshead elestrical forUnlt } and 2 [2006 for Ual 1 tad 2
- Renuires dredge work this - Welr needs work - Welr peeds work'
* lyear (2008) - Hua 5ot been waed For sevend
- Overhead ehectrical yeact

€= Extlgated Dept; NA = Not Avallatles — = Not Apglieable

[ems revived sloce Techolal Merntextdwm | are highHghizd In yellow
1) Where spplicable, NET revited soll deseriptions 10 meich graln slez distibuions snd USCS.
(2) Brsed 0a 1565 Clrenlars 531 msﬂ.mhﬁdnlmlnﬂo. 1 Cor [unber gaplsasiion.

O} Ref

NRTTechalcal M "

No. 3 for aulepory &

(4) hutlelza yess Ls set 51 curmend yoar [0 cases where plisit persoonel did not koo 13t dredgo year,
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