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Mr. John Pozzo May 5, 2008
Ameren Services (1375-6.2)

One Ameren Plaza
1901 Chouteau Avenue
St. Louis, MO 63103

RE:  Groundwater Monitoring Program — Hutsonville Ash Impoundment Pond D

Dear John:

This letter outlines a program to monitor groundwater at the above-mentioned facility. Included are
background materials, completion details for the monitoring wells, and a description of a conceptual plan
for monitoring groundwater at this facility that includes proposed adjusted standards. Upon closure of Pond
D, a formal monitoring plan will be prepared in accordance with conditions stipulated by the [PCB in
response to the requested variance. The anticipated plan would likely include: listing procedures for
groundwater sampling, sample preservation and shipment, analytical methods, quality assurance and quality
control, recordkeeping and reporting of results.

BACKGROUND

Ameren Energy Generating Company (AEG) operates an impoundment system with five ponds at the
Hutsonville generating station (Figure 1-Site Plan). Ponds A and B are lined impoundments that currently
receive coal combustion by-product (CCB), Pond C is a lined impoundment that receives stormwater runoff
and other flows from the plant, and Pond D is an unlined impoundment that formerly received CCB and is
now removed from service. The fifth pond receives bottom ash. Ponds A, B, C, and the bottom ash pond
are permitted under the IEPA Bureau of Water’s Water Pollution Control program. Pond D, which was
formerly permitted under the Water Pollution Control program, will be closed under the Bureau of L.and’s
Solid Waste program.

Site Hydrogeology

The impoundments are underlain by two water-bearing units separated by materials that have low hydraulic
conductivity (shale bedrock or silts and clays). The upland portion of the power plant property (the site),
and the western portion of Pond D, are underlain by a thin (less than 20 feet thick) layer of sand-rich soil,
which is underlain by Pennsylvanian-age sandstone and then shale (Figure 2, Cross-Section A-A”). The
lowland portion of the site and eastern portion of Pond D are underlain by 90 feet of alluvium in the
Wabash River bedrock valley. The upper 20 feet of alluvium is fine-grained, primarily composed of silt and
clay with thin sand lenses, while the lower 70 feet is coarse-grained, consisting of sand and gravel. Every
boring drilled over the alluvium encountered the fine-grained deposits, and on-site borings that extended to
the underlying sand and gravel (SB101, $B102, MW7D, MW14, MW115, and MW 121) encountered 19 to
25 feet of these deposits (Figure 2, Cross-Section B-B’). Pennsylvanian-age shale underlies the aliuvium.

The shallow upland sand and sandstone, and sand lenses in the fine-grained alluvium are referred to at the
upper migration zone, and constitute the uppermost aquifer at this site. The coarse-grained alluvium is
referred to as the deep alluvial aguifer. The shale underlying the upland sandstone and the silts and clays of
the fine grained alluvium separate the upper migration zone from the deep alluvial aquifer.
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Groundwater flow was mapped for four consecutive quarters during the period used to calculate
background statistics, described later in this document, and for which complete sample sets were available.
Unfortunately, depth to water readings for all of the upper migration zore and one of the deep alluvial
aquifer maps were not collected on the same day. While this discrepancy did not appear to change map
depictions of the overall direction of groundwater flow, it affected relative readings between wells,
Therefore, a second set of drawings was produced using data collected after the plant initiated same-date
measurements beginning in 2006. All maps show that groundwater flow in the upper migration zone and
the deep alluvial aquifer is eastward toward the Wabash River (Figures 3 and 4).

Groundwater Quality

AEG has performed groundwater monitoring at this facility and found elevated concentrations of boron and
sulfate in Pond D monitoring wells screened in the upper migration zone (Figure 5a and 5b). In addition,
there are slightly elevated (higher than background, lower than Class [ standards) concentrations of boron
and sulfate in one monitoring well in the deep alluvial aquifer (Figure 6a and 6b). Sulfate and boron are
mobile indicator parameters for coal ash leachate.

Imwpacted Pond D monitoring wells in the upper migration zone are MW-6, MW-7, MW-8, and MW-11R.
Concentrations of boron and sulfate have recently' been as high as 16 mg/L and 960 mg/L, respectively
(Figures 5a and 5b). The impacted well within the deep alluvial aquifer is MW-14, where boron and sulfate
concentrations were as high as 1.5 mg/L and 230 mg/L, respectively (Figures 6a and 6b). The fine-grained
alluvial deposits overlying the deep alluvial aquifer occur over an elevation range that overlaps the upland
shale (Figure 2, Cross-Section A-A’), combining to form a confining layer that restricts vertical migration of
groundwater. The efficacy of the confining layer is supported by the concentration data, because the only
ash leachate impacts observed in the deep alluvial aquifer are highly localized, and at concentrations lower
than Class | standards and much lower than in the upper migration zone, despite the fact that Pond D was
first placed in service 40 years ago.

AEG currently has a groundwater monitoring program for Pond A. The Pond A moenitoring program is
designed for detection of a release from that lined pond. It consists of five monitoring wells completed in
the upper migration zone?, and five parameters with listed limitations, on a monthly basis (Table 1). The
Pond A menitoring program is in cornpliance with monitoring regulations under 35 I1l. Adm. Code 620, as
evidenced by a permit to operate this facility issued on June 14, 2005 (Permit No. 2005-EQ-3689).

POND D MONITORING PROGRAM

This monitoring plan was prepared in anticipation of Pond D closure and groundwater monitoring under

35 1. Adm. Code 811.318 and 319. Some of the regulatory requirements for that program are designed for
detection monitoring at new sites, where groundwater quality has not been affected by prior releases. The
situation at Pond D differs because it was constructed prior to modem regulatory requirements, and a
release has already occurred. Relief from certain monitoring requirements will be sought in a petition to the

! Based on data collected between Septernber 2002 and March 2005, the period when consecutive quarterly samples were
collected. Boron concentrations as high as 50 mg/L were observed in the mid-to-early 1980s.
? The deep alluvial aquifer does not extend beneath the zone of attenuation at Pond A.
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Pollution Control Board. The following monitoring program (Table 2) is proposed assuming a positive
decision on the petition.

Objective of Pond D Monitoring Program

The objectives of the monitoring program for Pond D are:

m To verify that concentrations in the upper migration zone near this closed facility decrease or
are maintained at levels below adjusted standards. Groundwater flow and transport
modeling suggests that concentrations south of Pond D (wells MW-6 and MW-11R) will
decrease over time. However, significant concentration decreases are not expected to the
east (MW-7 and MW-8), because these monitoring wells are downgradient of saturated ash
areas within Pond D, and leachate will continue to be generated by groundwater flowing
through this ash, even after the impoundment is capped.

[ To verify that concentrations in the deep alluvial aquifer do not increase to levels higher
than background or adjusted groundwater quality standards as appropriate.

Monitoring Wells

Tables 3 and 4 list monitoring well completion details; boring and well completion logs are provided in
Attachment E. The existing wells are compliant with 35 TIl. Adm. Code 811.318 with the exception that
well nest MW-7/MW-7D is not within the 100-foot zone of attenuation. However these wells are as close
as possible without interfering with facility operations, and are capable of detecting a release from Pond D
as demonstrated by observed concentrations of coal ash indicator parameters (boron and sulfate) in MW-7.
Furthermore, Ameren is secking an adjusted standard to extend the zone of attenuation eastward to the
property boundary, which will cause MW-7 to be within the zone of attenuation.

Monitoring wells MW-1 and MW-10 provide background data for the upper migration zone. There are no
suitable locations for deep alluvial aguifer background menitoring points, because the Wabash River
overlays the western edge of the deep alluvial aquifer north of Pond D. Therefore, historic data from MW-
7D and MW-121 (formerly MW-TW) were used to calculate background for this aquifer. Comparison of
analytical results from the proposed deep alluvial aquifer background wells (MW-7D and MW-121) to the
upper migration zone background wells (MW-1 and MW-10) shows similar ranges of groundwater quality
for all parameters except manganese (Figures 7a through 7g). Manganese is released to groundwater from
manganese oxides under reducing conditions, and the concentrations observed at MW-7D and TW-121
{(which are higher than those observed in MW-14) suggest greater manganese dissolution in the confined,
deep alluvial aquifer than in the unconfined, upper migration zone background wells. Concentrations for
the ash indicator constituents (boron and suifate) will be inspected at MW-7D and MW-121 annually, and if
concentrations increase for two consecutive years, an investigation will be performed to determine whether
these wells are still representative of background conditions or if they should be reclassified as AGQS
wells, as defined below. All wells used for caleulating background will be monitored on the same schedule
as the downgradient wells as provided in Table 2.

Wells MW-6, MW-7, MW-8, and MW-11R will be used to monitor downgradient gronndwater quality in
the upper migration zone. Wells MW-14, MW-1158, and MW-115D will be used to monitor downgradient
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groundwater quality in the deep alluvial aquifer. All of these monitoring wells will serve as AGQS wells as
required by 35 I1l. Adm. Code §11.318(b)(5).”

Analvtical Parameters

Boron and sulfate are the primary indicators of coal ash leachate. These parameters are persistent, mobile,
and always present in elevated concentrations in coal ash leachate." Additional monitoring of pH,
temperature, specific conductance, groundwater elevation, and monitoring well depth are required under 35
III. Adm. Code 811.318(e). Biannual monitoring of organic compounds is required under 35 1. Adm.
Code 811.319(a}(3); however, there is no expectation that organics will leach in detectable concentrations
from a CCB management facility because the fly ash and bottom ash have passed through a power plant
boiler at temperatures of nearly 3,000°F, which is hotter than high-temperature thermal desorption units
(1,000°F) used to volatilize organic compounds from contaminated soils, and equivalent to the hottest-
buming incinerators that degrade organic compounds into base elements. As a result, organic compounds
are not expected to be present in fly and bottem ash preduced during the combustion process.

In addition to the field parameters and ash indicator parameters, total dissolved solids (TDS) and manganese
will be monitored. Each of these parameters had concentrations higher than Class I groundwater quality
standards in some upper migration zone monitoring wells. TDS concentrations reflect major ion chemistry
(e.g., sulfate) in the groundwater. Manganese concentrations may, in some cases, be naturally occurring, as
evidenced by concentrations in exceedance of the Class I standard in upper migration zone background
wells MW-1 and MW-10D. The monitoring parameters proposed for Pond D are the same as those with
listed limitations in the State operating permit issued for Pond A.

Schedule

Groundwater samples will be obtained upon approval of this petition and for a period of at least five years
after closure.” Monitoring will be on a quarterly basis for the first five years after closure. After this five-
year period, Ameren may request a reduction to semi-annual sample frequency when conditions meet the
criteria of Title 35, Part 811.319(a)(1)(A), specifically when monitoring effectiveness will not be
compromised, when sufficient quarterly data have been collected to characterize groundwater, and when
concentrations of monitored constituents at the AGQS wells are below the appropriate AGQS.°

Beginning 15 vyears after closure, or five years after concentrations of monitored constituents at AGQS wells
are below the appropriate AGQS, Ameren may request a reduction to anoual sampling if the conditions of
Title 35, Part 811.319(a)(1)(B) are met; specifically when all constituents monitored at the AGQS wells are

* As noted in the paragraph above, MW-7D and/or MW-121 may in the future be converted to AGQS wells if 1t becomes
apparent that concentrations are increasing due to leachate migration from Pond D.

4 Reference: Chemical Characterization of Fossil Fuel Combustion Wastes. EPRI Final Report EA-5321, August 1987,

5 The five-year period is appropriate according to Title35, Part 811(a)(1)(C) because this is an on-site facility that isnot a
municipal solid waste landfill, and has only accepted wastes generated at the site.

6 Specifically, when concentrations are below the AGQS as defined under Title 35, Part 811.320 or the adjusted standard
as set forth later in this monitoring plan and approved by the Ilinois Pollution Control Board if such an adjusted standard
exists for the particular well-constituent combination.
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less than or equal to their appropriate AGQS for eight consecutive quarters and there are no statistically
significant increasing trends in the monitoring data.

Monitoring will be discontinued when no statistically significant increase is detected in the concentration of
any constituent above that measured and recorded during the immediately preceding scheduled sampling for
three consecutive years after changing to an annual monitoring frequency.

Calculation of Background

Background concentrations were determined based on analytical data compiled for monitoring wells MW-1
and MW10 in the upper migration zone, and MW-7D and MW-121 in the deep alluvial aquifer (Appendix D).
As previously noted, comparison of analytical results from MW-7D and MW-121 to the upper migration zone
background wells (MW-1 and MW-10) shows similar ranges of groundwater quality for all parameters except
manganese (Figores 7a through 7g). Furthermore, there are no trends or seasonality in the concentrations of
the mobile ash indicator constituents, boron and sulfate (Figure 8a and 8b).

The background pertod consists of consecutive quarterly sample events from September 2002 through March
2005. Consecutive quarterly data do not exist prior to or after this period. MW-1 has been sampled monthly as
part of the Pond A monitoring program, while MW-10 was sampled quarterly over the background sample
period. In order to avoid biasing the background data with the large number of samples from MW-1, only the
samples collected from MW-1 during the same month as the MW-10 samples were used in the background
calculation. A Wilcoxon Rank-Sum statistical comparison of the monthly MW-1 data record during the
background data period to the subset of MW-1 quarterly samples collected during this period demonstrated that
the quarterly and monthly data are statistically similar (Aftachment A).

Background concentrations were calculated for the quarterly data according to the following procedure:

D Data were reviewed for outliers using Dixon’s Outlier test. One potential outlier was
identified, but was not excluded from the dataset because there was no additional evidence to
suggest that it was in error (Attachment B1).

2) Background data were pooled.

3 Detection frequency was determined (Attachments B2 and B3).

4) Data normality was determined using the Shapiro-Wilk W test for normality (Attachments B2
and B3).

9 Tolerance Intervals were calculated based on the following criteria (Attachments B2 and B3):

m 99 percent confidence level, 95 percent coverage.

m Data were log-transformed if necessary to meet the parametric distribution requirement of
the test.

m Non-detects were replaced with % the PQL if the percentage of non-detects was less than or
equal to 15%, and Cohen’s adjustment was used for datasets where the detection frequency
was between 15 and 50%. (There were no no-detects in the background data set)

® A parametric tolerance interval was calculated for parametric or log-parametric datasets.

ATUR. .
QI WCE
FECHNOLOGY



M. John Pozzo
May 5, 2008
Page 6
m A non-parametric tolerance interval was determined for non-parametric datasets.
6) The background concentrations presented in Table 5 are:
®  The upper tolerance interval for all constituents except for pH.

m  The range between the upper and lower tolerance intervals for pH.

Adjusted Standards

Adjusted standards were determined individually for boron, sulfate, manganese, TDS, and pH at selected
AGQS monitoring well (Table 6) using tolerance intervals.” The tolerance intervals were calculated using
data from consecutive quarterly sample events from September 2002 through March 2005. Consecutive
quarterly data do not exist prior to or after this period. Time series plots were prepared for these data
(Figures 9 and 10). The only constituent with an apparent trend was boron at MW 14, and that trend leveled
off over the last five quarters of sampling (Figure 10a). Otherwise, the data showed no apparent trends or
seasonality.

The statistical procedure outlined below was followed for each well/parameter combination to calculate the
tolerance intervals:

1) Data were reviewed for outliers using Dixon’s Qutlier test. Two potential outliers were identified,
but not excluded from the dataset because there was no additional evidence to suggest that the
values were in error (Attachment C1).

2) Detection frequency was determined (Attachment C2).
3) Data normality was determined uging the Shapiro-Wilk W test for normality (Attachment C2).
4) Tolerance Intervals were calculated based on the following criteria (Attachment C2):

m 99 percent confidence level, 95 percent coverage.

m  Data were Jog-transformed if necessary to meet the parametric distribution requirement of
the test.

m  Non-detects were replaced with ¥4 the PQL if the percentage of non-detects was less than or
equal to 15%, and Cohen’s adjustment was used for datasets where the detection frequency
was between 15 and 50%. (There were no no-detects)

m A parametric tolerance mterval was calculated for parametric or log-parametric datasets.
m A non-parametric tolerance interval was determined for non-parametric datasets.

5) Adjusted standards (Table 6) are proposed for any well/constituent combination where the tolerance
interval is outside the lower of the background data range or Class I standard.

? Adjusted standards were not calculated for MW-115s and MW-1154d because concentrations of ash indicator
constituents were lower than background (in limited sampling).
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CLOSING

Please do not hesitate to contact me if you have any questions concerning this or other issues associated
with this facility,

Sincerely,

NATUPAL RESOURCE TECE? NLOGY, INC.

."Bmé-E . Hensel, PYGI
Senior Hydrogeologist

Encs: Figures 1 through 10
Tables 1 through 6
Attachment A: Statistical Comparison of Upper Migration Zone and Deep Alluvial Aquifer
Background Well Data
Attachment B: Background Statistical Calculations
Attachment C: Statistical Calculations for Adjusted Standards
Attachment D: Data used in Statistical Calculations
Attachment E: Boring Logs and Well Completion Reports

[PAI30GM375V6_2 Petition Suppert 2007\Monitoring Plan\Exhibit 1T Hutsonville Pond D Monitering Program 2008 .doc
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Table 1

Hutsonville Pond A Monitoring Program

Wells

Position Parameters Frequency
MWV-1 Background
MW-2 Sidegradient

. o pH, TDS, Boron,

MW-3 Downgradient Manganese, Sulfate Monthly
MW-4 Downgradient
MW-5 Downgradient
Notes:

Per Permit No. 2005-EQ-3689
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Table 2

Hutsonville Pond D Monitoring Program Summary

a. Monitoring Wells

Upper Migration Zone

Purpose/Position

| Deep Alluvial Aquifer*

Purpose/Position |

MW-1 Background/Upgradient MW-7D Background®/Downgradient
MW-10 Background/Upgradient MW-121 (MW-TW) Backgrou nd”lDowngradient
MW-6 AGQS/Sidegradient MW-14 AGQS/Downgradient
MW-7 AGQS/Downgradient MW-115D (TW-115D) AGQS/Downgradient
MW-8 AGQS/Downgradient MW-115S (TW-1158) AGQS/Downgradient
MW-11R AGQS/Sidegradient

Note:

* Notations in parentheses are former names of deep alluvial aquifer monitoring points,
# MW-7D and MW-121 may be converted to AGQS wells if future monitoring and investigation determines that these
wells are impacted by ash leachate impacts from Pond D.

b. Parameters

Parameter Schedule Notes

pH every sample field parameter

Temperature every sample field parameter

Specific Conductance every sample field parameter

Groundwater Depth every sample field parameter

Well Depth every sample field parameter

Boron every sample CCB indicator parameter

Sulfate every sample CCB indicator parameter
Manganese every sample elevated concentrations near Pond D
TDS every sample elevated concentrations near Pond D
c. Schedule

Period

Sample Frequency

0 to 5 years after closure

quarterly

After 5 years

see monitoring plan text
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Table 3
Hutsonville Monitoring Well Elevations, Depth to Bedrock, and Screened Formation

Surface . TOC' Boring Total Depthto Bedrock Bedrock Hydraulic
Elevation Elevation Depth Depth  Bedrock Elevation Penetration Screened Conductivity
Well Date Drilled (ft, MSLZ) (ft, MSL) (ft, BGSz) (ft, BGS) (ft, BGS) (ft, MSL) (ft) Formation® {cm/s)
Pond A Monitoring Wells
MW-1 2/14/1984 456.4 459.12 9.1 89 6.3 450.1 27 U -sand, ss 4.1E-05
Mw-2 2/10/1984 4534 456.03 21.5 18.1 >21 <431.8 \] U-sé&g n/a
MW-3 2/9/1984 4535 455.16 9.4 10.8 10.3 443.2 0.5 U -s&g 2.7E-02
MW-4 2M13/1984 454.2 457.07 134 12.3 10.7 4435 25 U-s8g, ss n/a
MW-5 2/13/1984 452.2 454.89 19.2 17.9 17.7 4345 14 U-s&g, ss 8.0E-03
Pond D Monitoring Wells
MW-1 2/14/1984 456.4 459.12 9.1 89 6.3 4501 27 U -sand, ss 4.1E-05
MW-6 2/9/1984 439.0 443.66 11.4 11.6 8.5 430.5 3.0 U-s8g,ss 3.2E-02
MW-7 2/8/1984 438.0 44270 25.0 251 >25 <394 0 U-sis&g 2.6E-04
MW-7D 10/5/1998 437.5 438.45 45.0 44.3 >44 <394 0 A-sisdg 4.8E-02
MW-8 21711984 440.4 44425 215 225 >21.5 <419 0 U - si sand -4-
MW-10 10/7/1998 452.9 454.23 11.0 10.7 75 445.4 35 U - si s&g, ss 6.2E-04
MW-11R 10/3/2001 440.9 443.55 16.0 15.6 16.0 4249 0.0 U-s&g -5
Mw-14 10/3/2001 4409 443.35 39.0 330 >30 <4019 0.0 A-s&g -5-
MW-115D (TW-115D) 5/1/2004 438.4 440.80 105.0 105.0 90.0 348.4 15.0 A-sé&g 1.2E-02
MW-1158 (TW-1158) 5/1/2004 438.4 440.89 35.0 35.0 90.0 348.4 0.0 A-s&g 9.3E-02
MW-121 (MW-TW) 10/2/2001 437.8 440.59 395 39.0 >39.5 <398.3 0.0 A-s8g 2.4E-02
Notes:
1. TOC = top of casing
2. BGS = below ground surface; MSL = mean sea level.
3. U = upper migration zone, A = deep alluvial aquifer; s&g = sand and gravel, si = silty, ss = sandstone
4. Aquifer test not performed because well was still recovering from prior sampling.
5. Aquifer test yielded recovery curve that could not be interpreted.
6. Notations in parentheses are former names of deep alluviat aquifer monitoring points,
Natural

Resource
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Table 4

Monitoring Well Positions: Hutsonville Pond D Monitoring Wells

Position Relative Distance from

Within Pond D

Well toPond D Pond D Zone of Attenuation?
MW-1 {Background) >2000 no - mere than 100 ft distant
MW-6 Sidegradient 70 Yes

MW-7 Downgradient 140 no - more than 100 ft distant
MW-7D {Background) 140 no - not uppermost aquifer
MW-8 Downgradient 20 Yes

MW-10 (Background) >2000 no - more than 100 ft distant
MW-11R Sidegradient 60 Yes

MW-14 Downgradient 80 no - not uppermost aquifer
MW-115D (TW-115D) Downgradient 80 ne - not uppermost aquifer
MW-1158 {TW-1158}) Downgradient 80 no - not uppermost aquifer
MW-121 (MW-TW) (Background) 30 no - not uppermost aquifer

Notes:

Distance measurements from base of berm provided by plant personnel
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Table 5a

Background Calculation: Hutsonville Pond D Monitoring Program - Upper Migration Zone

Tolerance
% Non- Log- Interval Confidence
Wells FParameter Units Detects Normal? normal? Meathod' Level Background
MW1, MW10 Boron, total mg/L i} Yes Yes PTI 0.9% 0.22
MW1, MW10 Manganese, fotal mgiL o No Yes ™ 0.99 19
MW1, MW10 pH (field) std o Yes Yes PTI .99 6.7-71.7
MW, MWI0 Suifate, total mgiL 4] No Yes ™ 0.99 a7
MW1, MW10 Total Filterable Residue (TDS} mg/L 0 Yes No PTI 0.99 566
Table Notes:
1. PTi = parametric tolerance interval, TTI = tolerance interval on |og-transformed data, NT1 = non-parametric tolerance interval
2. No standards are proposed for field parameters other than pH
Table 5b
Background Calculation: Hutsonville Pond D Monitoring Program - Deep Alluvial Aquifer
Tolerance
% Non- Log- Interval Confidenta
Wells Parameter Units Detects Normal? normal? Method' Level Background
MW7D, MW121 Boron, total mg/L 0 No Yes TTI 0.99 0.27
MWT7D, MW121 Manganese, total mgiL Q No Yes TTI 0.98 24
MW7D, MwW121 pH (field) std 0 Yes Yes PTI 0.99 70-738
MWTD, MW121 Sulfate, total mg/L 0 Yes Yes PTI 099 84
MWTD, MW121 Tetal Filterable Residue (TDS) mgil 0 Yes Yes PTI 0.99 500
Tabte Notes:

1. P¥l = parametric {olerance interval, TTi = telerance interval on log-transformed data, NTI = non-parametric tolerance interval

2. No standards are proposed for field parameters other than pH
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Table 6a

Proposed Adjusted Standards: Hutsonville Pond D Monitoring Program - Upper Migration Zone

— Tolerance Tolerance

Log- % Non- Interval Confidence  Interval Adjusted
Well Parameter Units Normal? normal? Detects Method' Level Limit Background Class | Standard
MW-6 Boron, total mg/L Yes Yes 0.0 PTI 0.59 215 Q.22 20 215
MW-6 Manganese, total ma/L No Ne 0.0 NTI 0.43 3.6 19 015 36
MW-6 pH {field) std Yes Yes 0.0 PTI 0.99 6.1-79 B6.7-7.7 65-90 61-78
MW-6 Sulfate, total mg/L Yes Yes 0.0 PTI 0s9 576 97 400 576
MW-6 Total Filterable Residue (TDS}  mgiL Yes Yes 0.0 PTI 0.99 1128 566 1200 1128
MW-7 Beron, total mgiL No No 0.0 NTi 0.43 26 0.22 20 26
MW-7 Manganese, total mg/L No Yes 00 ™ 0.99 18 19 0.15 19
MW-7 pH (field) st Yes Yes 0.0 PTI 0.99 B4-75 67-77 6.5-9.0 6.4-7.7
MW-7 Sulfate, total mgfl. Yes Yes 00 PTI 0.99 416 97 400 416
Mw-7 Total Filterable Residue (TDS)  mglL Yes Yes 0.0 PTI 0.99 1262 566 1200 1262
MW-3 Boron, total mgiL Yes Yes 0.0 PTI 0.99 16.2 022 2.0 16.2
Mw-8 Manganese, total mg/l. Yes Yes 00 PTI 0.99 6.1 19 0.15 6.1
MW-8 pH (field) std No No 0.0 NT1 0.43 69-74 67-7.7 6.5-9.0 none
MW-8 Sulfate, total mgiL Yes Yes 0.0 PTI 0.99 1241 97 400 1241
M-8 Total Filterable Residue (TDS)  mglL No No 0.0 NTI 0.43 1800 566 1200 1800
MW-11R  Boron, total mgiL Yes Yes 0.0 PTI 0.99 11.6 0.22 20 11.6
MW-11R  Manganese, total mgiL No Yes 0.0 ™ 099 a5 19 0.15 95
MW-11R  pH (field) std No No 0.0 NTI 0.40 60-7.2 67-7.7 6.5-0.0 6.0-7.7
Mw-11R  Sulfate, total mg/L No No 0.0 NTI 0.43 720 97 400 720
MW-11R__ Total Filterable Residue (TDS)  mg/L No No 0.0 NTI 0.43 1300 566 1200 1300
Table Notes:

1. PTI = loterance interval, TTI = tolerance interval on log-transformed data, NT1 = larger of non-parametric tolerance interval or mearr+sidev*2
2. No standards are proposed for field parameters other than pH
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Table 6b

Proposed Adjusted Standards: Hutsonville Pond D Monitoring Program - Deep Alluvial Aquifer

Tolerance Tolerance

Log- % Non- Interval  Confidence  Intarval Adjusted
Well Parameter Units Normal? normal?  Detects Method! Level Limit Background Class | Standard
MW-14 Boron, total mg/L Yes Yes 0.0 PTI 099 23 027 20 23
Mw-14 Manganese, total mg/L Yes Yes 0.0 PTI 099 0.67 24 0.15 24
MwW-14 pH (field) std No No 0.0 NTi 043 6.8-7.3 70-78 6.5-90 6.8-7.8
Mw-14 Sulfate, total mg/L Yes No 00 PTI 0.99 305 B4 400 305
MwW-14 Total Fillerable Residue {TDS) mg/L No No 0.0 NTI 043 530 500 1200 B30

Table Notes:

1. PTI = tolerance interval, TTI = tolerance interval on log-transformed data, NTI = larger of non-parametric tolerance interval or mean+stdev*2
2. No standards are proposed for field parameters other than pH
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SOURCE NOTES:
THIS MAP WAS OBTAINED FROM A DRAWING BY HANSON ENGINEERS, INC. (HEI),
GENERAL PLAN, HEI SHEET NO S02, P.C.M.S. PROJECT, DATED 4/05/00, AND FROM AN
AERIAL SURVEY PERFORMED BY SURDEX CORPORATION, HUTSONVILLE ASH POND
SURVEY, SURDEX JOB NO. 1100434/190, DATED 4/24/01.

MONITORING WELLS MW-1 THROUGH MW—12, MW—14 AND TW; SOIL BORINGS SB-101
THROUGH SB—103; AND EXTRACTION WELLS EW—1 AND EW—2 WERE SURVEYED BY
AMEREN PERSONNEL ON 10/15/01 AND 10/16/01. ALL OTHER MONITORING WELL,
SOIL BORING, LEACHATE SAMPLE AND SURFACE WATER SAMPLE LOCATIONS WERE
OBTAINED FROM NRT DRAWING 1375-B01, PROJECT NO. 1375/1, DATED 8/18/99.

TW—-115D AND TW-115S WERE SURVEYED BY CONNOR & CONNOR, INC, ROBINSON,
ILLINOIS, JULY 2004.

NOTES:

1. DISCONTINUITIES BETWEEN SURVEYS ARE INDICATED BY
BREAKS IN CONTOUR LINES.

2. SOIL BORINGS GP—1 THROUGH GP-4, GP—9 AND SURFACE
WATER SAMPLE P2P ARE SCREENED SINCE THEY ARE ASSOCIATED
WITH FORMER ASH LAYDOWN AREA NOW REPLACED WITH THE
INTERIM POND AND THE DRAINAGE COLLECTION POND. SEE NRT
REPORT "HYDROGEOLOGIC ASSESSMENT" FOR FURTHER
INFORMATION.
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SAMPLE LOCATIONS WERE OBTAINED FROM NRT DRAWING 1375-B01, PROJECT
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Box Whisker Plot - 1 Parameter, Multi Location

16.0

12.8—+

9.6

Boron, total mg/L

6.4

3.2+

—_

0.0 —_— X

MW1 MWwW10 MW11R MW6 MW7 MwW8

Locations

Figure 5a. Box-whisker plot showing boron concentrations from September 2002 through
March 2005. MW1 and MW10 are background wells.

Box Whisker Plot - 1 Parameter, Multi Location
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Figure 5b. Box-whisker plot showing sulfate concentrations from September 2002 through
March 2005. MW1 and MW10 are background wells.
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Figure 5e. Box-whisker plot showing manganese concentrations from September 2002
through March 2005. MW1 and MW10 are background wells.
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Figure 5f. Box-whisker plot showing pH values from September 2002 through March 2005.
MW1 and MW10 are background wells.



Box Whisker Plot - 1 Parameter, Multi Location
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Figure 5g. Box-whisker plot showing TDS concentrations from September 2002 through
March 2005. MW1 and MW10 are background wells.




Box Whisker Plot - 1 Parameter, Multi Location
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Figure 6a. Box-whisker plot showing boron concentrations from September 2002 through
March 2005. MW121 and MW7D are background wells.
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Figure 6b. Box-whisker plot showing sulfate concentrations from September 2002 through
March 2005. MW121 and MW7D are background wells.
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Figure 6e. Box-whisker plot showing manganese concentrations from September 2002
through March 2005. MW121 and MW7D are background wells.
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Figure 6f. Box-whisker plot showing pH values from September 2002 through March 2005.
MW121 and MW7D are background wells.
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Figure 6g. Box-whisker plot showing TDS concentrations from September 2002 through
March 2005. MW121 and MW7D are background wells.
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Figure 7a. Box-whisker plot showing background boron concentrations from September
2002 through March 2005. MW1 and MW10 are upper migration zone background wells,
and MW121 and MW7D are deep alluvial aquifer background wells.
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Figure 7b. Box-whisker plot showing background sulfate concentrations from September
2002 through March 2005. MW1 and MW10 are upper migration zone background wells,
and MW121 and MW7D are deep alluvial aquifer background wells.
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Figure 7e. Box-whisker plot showing background manganese concentrations from
September 2002 through March 2005. MW1 and MW10 are upper migration zone
background wells, and MW121 and MW7D are deep alluvial aquifer background wells.
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Figure 7f. Box-whisker plot showing background pH values from September 2002 through

March 2005. MW1 and MW10 are upper migration zone background wells, and MW121 and
MWT7D are deep alluvial aquifer background wells.
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Figure 7g. Box-whisker plot showing background TDS concentrations from September

2002 through March 2005. MW1 and MW10 are upper migration zone background wells,
and MW121 and MW7D are deep alluvial aquifer background wells.
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Figure 8a. Time series plots comparing boron (top) and sulfate (bottom) concentrations in
deep alluvial aquifer background well MW7D to upper migration zone background wells

MW1 and MW10.
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Figure 8b. Time series plots comparing boron (top) and sulfate (bottom) concentrations in
deep alluvial aquifer background well MW121 to upper migration zone background wells

MW1 and MW10.
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Figure 9a. Time series plots showing boron concentrations in upper migration zone
monitoring wells
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Figure 9b. Time series plots showing sulfate concentrations in upper migration zone
monitoring wells
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Figure 9c. Time series plots showing manganese concentrations in upper migration zone
monitoring wells
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Figure 9d. Time series plots showing pH values in upper migration zone monitoring wells
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Figure 10a. Time series plots showing boron concentrations in deep alluvial aquifer
monitoring wells (MW115s and MW115d not monitored during this period)
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Figure 10b. Time series plots showing sulfate concentrations in deep alluvial aquifer
monitoring wells (MW115s and MW115d not monitored during this period)
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Figure 10c. Time series plots showing manganese concentrations in deep alluvial aquifer
monitoring wells (MW115s and MW115d not monitored during this period)
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Figure 10d. Time series plots showing pH values in deep alluvial aquifer monitoring wells
(MW115s and MW115d not monitored during this period)
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Figure 10e. Time series plots showing TDS concentrations in deep alluvial aquifer
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March 3, 2008

3:51:11 PM
Hutsonville Ash Impoundment
Attachment A
Wilcoxon Rank Sum Test for Two Group Comparison
User Supplied Information
Data Deseasonalization: No Option for LT Pts: x 0.5
Confidence level: 99.00% Period Length, mn: 3
Data Averaged? No Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 09/01/2002 to 03/31/2005

Compliance L ocations: MWwW1
Background L ocations: MW 1(Monthly)
Parameter: Code Name Units

00400 pH (field) std
Compliance L ocation: Location ID Location Type

MW1 Upper Zone
Background L ocation(s): MWZ1(Monthly) Upper Zone
W test (background): Datais Normal

(At asignificance level of 0.010)
W test (Compliance) : Datais Normal
(At asignificance level of 0.010)
Compliance Statistics (One-Sided Test):
Test Statistic
Avg Pts. Less Than Pts. Expected Value Std Dev Z-Vaue Z-Critical
11 0 231.000 33.800 0.370 2.326

Null Hypothesis, Ho: All locations are from the same population.

Accept the Null Hypothesis, Ho.

MANAGES



March 3, 2008

3:51:11 PM
Hutsonville Ash Impoundment
Attachment A
Wilcoxon Rank Sum Test for Two Group Comparison
User Supplied Information
Data Deseasonalization: No Option for LT Pts: x 0.5
Confidence level: 99.00% Period Length, mn: 3
Data Averaged? No Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 09/01/2002 to 03/31/2005

Compliance L ocations: MW1
Background L ocations: MW 1(Monthly)
Parameter: Code Name Units

00945 Sulfate, total mg/L
Compliance L ocation: Location ID Location Type

MW1 Upper Zone
Background L ocation(s): MW1(Monthly) Upper Zone
W test (background): Datais Not Normal

(At asignificance level of 0.010)
W test (Compliance) : Datais Normal
(At asignificance level of 0.010)
Compliance Statistics (One-Sided Test):
Test Statistic
Avg Pts. Less Than Pts. Expected Value Std Dev Z-Vaue Z-Critical
11 0 231.000 33.941 -0.412 2.326

Null Hypothesis, Ho: All locations are from the same population.

Accept the Null Hypothesis, Ho.

MANAGES



March 3, 2008

3:51:11 PM
Hutsonville Ash Impoundment
Attachment A
Wilcoxon Rank Sum Test for Two Group Comparison
User Supplied Information
Data Deseasonalization: No Option for LT Pts: x 0.5
Confidence level: 99.00% Period Length, mn: 3
Data Averaged? No Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 09/01/2002 to 03/31/2005

Compliance L ocations: MW1
Background L ocations: MW 1(Monthly)
Parameter: Code Name Units

01022 Boron, total mg/L
Compliance L ocation: Location ID Location Type

MW1 Upper Zone
Background L ocation(s): MW1(Monthly) Upper Zone
W test (background): Datais Not Normal

(At asignificance level of 0.010)
W test (Compliance) : Datais Normal
(At asignificance level of 0.010)
Compliance Statistics (One-Sided Test):
Test Statistic
Avg Pts. Less Than Pts. Expected Value Std Dev Z-Vaue Z-Critical
11 0 231.000 33.685 -0.045 2.326

Null Hypothesis, Ho: All locations are from the same population.

Accept the Null Hypothesis, Ho.

MANAGES



March 3, 2008

3:51:11 PM
Hutsonville Ash Impoundment
Attachment A
Wilcoxon Rank Sum Test for Two Group Comparison
User Supplied Information
Data Deseasonalization: No Option for LT Pts: x 0.5
Confidence level: 99.00% Period Length, mn: 3
Data Averaged? No Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 09/01/2002 to 03/31/2005

Compliance L ocations: MW1
Background L ocations: MW 1(Monthly)
Parameter: Code Name Units

01055 Manganese, total mg/L
Compliance L ocation: Location ID Location Type

MW1 Upper Zone
Background L ocation(s): MW1(Monthly) Upper Zone
W test (background): Datais Not Normal

(At asignificance level of 0.010)
W test (Compliance) : Datais Normal
(At asignificance level of 0.010)
Compliance Statistics (One-Sided Test):
Test Statistic
Avg Pts. Less Than Pts. Expected Value Std Dev Z-Vaue Z-Critical
11 0 231.000 33.963 0.294 2.326

Null Hypothesis, Ho: All locations are from the same population.

Accept the Null Hypothesis, Ho.

MANAGES



March 3, 2008

3:51:11 PM
Hutsonville Ash Impoundment
Attachment A
Wilcoxon Rank Sum Test for Two Group Comparison
User Supplied Information
Data Deseasonalization: No Option for LT Pts: x 0.5
Confidence level: 99.00% Period Length, mn: 3
Data Averaged? No Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 09/01/2002 to 03/31/2005

Compliance L ocations: MW1
Background L ocations: MW 1(Monthly)
Parameter: Code Name Units

70300 Tota Filterable Residue (TDS) mg/L
Compliance L ocation: Location ID Location Type

MW1 Upper Zone
Background L ocation(s): MW1(Monthly) Upper Zone
W test (background): Datais Normal

(At asignificance level of 0.010)
W test (Compliance) : Datais Normal
(At asignificance level of 0.010)
Compliance Statistics (One-Sided Test):
Test Statistic
Avg Pts. Less Than Pts. Expected Value Std Dev Z-Vaue Z-Critical
11 0 231.000 33.890 0.044 2.326

Null Hypothesis, Ho: All locations are from the same population.

Accept the Null Hypothesis, Ho.

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

pH (field), std

Location: MW1

Test Statistic, low extreme of all data: T1 = 0.268
Test Statistic, high extreme of all data: Tn = 0.182
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

pH (field), std

L ocation: MW10

Test Statistic, low extreme of all data: T1 = 0.300
Test Statistic, high extreme of all data: Tn = 0.048
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

pH (field), std

Location: MW121

Test Statistic, low extreme of all data: T1 = 0.000
Test Statistic, high extreme of all data: Tn = 0.387
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

pH (field), std

L ocation: MW7D

Test Statistic, low extreme of all data: T1 = 0.566
Test Statistic, high extreme of all data: Tn = 0.425
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Sulfate, total, mg/L

Location: MW1

Test Statistic, low extreme of all data: T1 = 0.057
Test Statistic, high extreme of all data: Tn = 0.686
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue
02/05/2003 87.000 False

Sulfate, total, mg/L

L ocation: MW 10

Test Statistic, low extreme of all data: T1 = 0.222
Test Statistic, high extreme of all data: Tn = 0.400
T Critical of all data: Ter = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Qutliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side
1

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Sulfate, total, mg/L

L ocation: MW121

Test Statistic, low extreme of all datac T1 = 0.116
Test Statistic, high extreme of all data: Tn = 0.310
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Sulfate, total, mg/L

L ocation: MW7D

Test Statistic, low extreme of all data: T1 = 0.367
Test Statistic, high extreme of all data: Tn = 0.250
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

Location: MW1

Test Statistic, low extreme of all data: T1=0.121
Test Statistic, high extreme of all data: Tn = 0.460
T Critical of all data: Ter = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Qutliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Boron, total, mg/L

L ocation: MW10

Test Statistic, low extreme of all data: T1 = 0.156
Test Statistic, high extreme of all data: Tn = 0.403
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

L ocation: MW121

Test Statistic, low extreme of all data: T1 = 0.204
Test Statistic, high extreme of all data: Tn = 0.497
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

L ocation: MW7D

Test Statistic, low extreme of all data: T1 = 0.269
Test Statistic, high extreme of all data: Tn = 0.490
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

M anganese, total, mg/L

Location: MW1

Test Statistic, low extreme of all datac T1 = 0.371
Test Statistic, high extreme of all data: Tn = 0.100
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

M anganese, total, mg/L

L ocation: MW10

Test Statistic, low extreme of all data: T1 = 0.061
Test Statistic, high extreme of all data: Tn = 0.614
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

M anganese, total, mg/L

Location: MW121

Test Statistic, low extreme of all data: T1 = 0.237
Test Statistic, high extreme of all data: Tn = 0.522
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
D; utlior Analveic Results— Bacl (el

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

M anganese, total, mg/L

L ocation: MW7D

Test Statistic, low extreme of all data: T1 = 0.594
Test Statistic, high extreme of all data: Tn = 0.269
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Total Filterable Residue (TDS), mg/L

Location: MW1

Test Statistic, low extreme of all data: T1 = 0.158
Test Statistic, high extreme of all data: Tn = 0.417
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Total Filterable Residue (TDS), mg/L

L ocation: MW 10

Test Statistic, low extreme of all data: T1 = 0.333
Test Statistic, high extreme of all data: Tn = 0.125
T Critical of all data: Ter = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Qutliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment B1
Di Sutlier Analvsic Results - Bal L\ell
User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:55:51PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Total Filterable Residue (TDS), mg/L

L ocation: MW121

Test Statistic, low extreme of all data: T1 = 0.549
Test Statistic, high extreme of all data: Tn = 0.569
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Total Filterable Residue (TDS), mg/L

L ocation: MW7D

Test Statistic, low extreme of all data: T1 = 0.267
Test Statistic, high extreme of all data: Tn = 0.167
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



March 3, 2008
4.04:21 PM

Hutsonville Ash Impoundment

Appendix B2: Tolerance Interval Calculation Background (Upper)

Background Date Range: 09/01/2002 to 03/31/2005
Background Locations:.  MW1,MW10

Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance Locations:  Null

Comparison Method if all Background Results are Non-Detect:

Statistical Test for Parametric Background Data Distributions:

Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Non-Parametric Background Data Distributions:

Background Comparison:

Number of Verification Samples:
Default Type 1 Individual Comparison Error Level
(False Positive Rate) for tests other than Prediction Interval

Non-Detect Processing (Parametric Tests):

Non-Detect Processing (All Other):

Tolerance Interval Coverage:

STmdl = Last MDL

STpar = Parametric Tolerance Interval on Background

STlow1 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STlow2 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STnon = Non-Parametric Tolerance Interval on background

Interwell

0
0.01

<=15% using 1/2 PQL (MDL * 10/3)
>15% using Cohen's Adj.
<=50% using MDL * 1.0

>50% using MDL * 1.0
95%



Count Percent

Compliance Of Bkg of Non Norma / Confidence

Location Parameter Sample Date Results  detects Lognormal — Test Level Upper Limit  Lower Limit ~ AnalysisResult Exceedance Trend
Null Boron, Tot, mg/L 01/01/2008 22 0.00 Yes/Yes STpar 99.00 0.216 0.000 No

Null Manganese, Tot, 01/01/2008 22 0.00 NofYes STpar 99.00 1.869 0.000 No

mg/L

Null pH (field), std 01/01/2008 22 0.00 Yes'Yes STpar 99.00 7.685 6.739 0.000 Yes

Null Sulfate, Tot, mg/L ~ 01/01/2008 22 0.00 No/Yes STpar 99.00 97.460 0.000 No

Null TDS, mg/L 01/01/2008 22 0.00 Yes/No STpar 99.00 566.259 0.000 No

MANAGES 2



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis

March 3, 2008
4:04:20 PM

Background Date Range:
Compliance Date Range:

User Supplied Information

09/01/2002 to 03/31/2005
01/01/2008 to 01/01/2008

Tolerance Coverage (Gamma): 95%

Compliance Locations: Null
Background Locations: MW1,MW10
COMPLIANCE
Location Type Class
Null
Parameter Code: 00400 Tr ion; None
Parameter Name:  pH (field) nfi 0.99%
Units: std Option for LT Pts.. 1/2 PQL (MDL *
10/3)
I'L (Upper) Value TL (Lower) Value
7.7 6.7
Sample Sample Greater than Lower than
Date Result TL (Upper) TL (Lower)
1/1/2008 0.000 N Y
Parameter Code: 00945 ransf jon; Natural Log
Parameter Name: Sulfate, Tot nfi 0.99%
Units; mg/L Option for LT Pts,; 1/2 PQL (MDL *
10/3)
I'L (Upper) Value
97.5
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N
Parameter Code: 01022 nsf ion: None
Parameter Name: Boron, Tot nfiden vel: 0.99%
Units: mg/L r LT 1/2 PQL (MDL *
10/3)
I'L (Upper) Value
0.2
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is Y, this indicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



March 3, 2008

4:04:20 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis
User Supplied Information

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance Locations: Null
Background Locations: MWIMWI10
COMPLIANCE

Parameter Code: 01055 Data Transformation: Natural Log

Parameter Name: ~ Manganese, Tot Confidence Level: 0.99%

Units: mg/L Option for LT Pts.: 1/2 PQL (MDL *

10/3)
TL (Upper) Value
1.9

Sample Sample Greater than

Date Result TL (Upper)

1/1/2008 0.000 N

Parameter Code; 70300 Data Transformation: None

Par; me: TDS Confidence Level: 0.99%

Units: mg/L Option for LT Pts.; 1/2 PQL (MDL *

10/3)
JL (Upper) Value
566.3

Sample Sample Greater than

Date Result TL er

1/1/2008 0.000 N

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
When "Greater than TL (Upper)" is Y, this indicates statistical evidence of exceedance of the upper tolerance limit.
Lower Limit only listed for two sided test.

MANAGES 2



March 3, 2008

4:04:20 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008 Option for LT Pts: 1/2 PQL (MDL * 10/3)
Compliance Locations: Null
Background Locations: MW1,MW10
BACKGROUND
Location Type Total Pts LT Pts % LT Pts
Pooled Upper Zone 22 0 0
Parameter Code: 00400 Data Transformation: ~ None
Parameter Name;  pH (field) Confidence Level: 0.99%
Units: std
Pooled Results:
Normal Mean StdDev K Value TL (Lower) TU (Upper
Yes 7.212 0.154 3.078 6.739 7.685
Parameter Code: 00945 Data Transformation;  Natural Log
Parameter Name;  Sulfate, Tot Confidence Level: 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper)
Yes 35.091 15.997 2.729 97.460
Parameter Code: 01022 Data Transformation:  None
Parameter Name: Boron, Tot fi v 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper
Yes 0.120 0.035 2.729 0.216

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008

4:04:20 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008 Option for LT Pts: 1/2 PQL (MDL * 10/3)
Compliance Locations: Null
Background Locations: MWI,MWI0
BACKGROUND
Parameter Code; 01055 Data Transformation:  Natural Log
Parameter Name¢:  Manganese, Tot Confidence Level: 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper)
Yes 0.071 0.090 2.729 1.869
Parameter Code: 70300 Data Transformation:  None
Parameter Name: TDS nfi vel: 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper)
Yes 340.909 82.572 2.729 566.259

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
MANAGES 2



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

March 3, 2008

4:04:20 PM

Background Date Range:
Compliance Date Range:

Compliance Locations:
Background Locations:

09/01/2002 to 03/31/2005
01/01/2008 to 01/01/2008
Null

MWIMWI10

Tolerance Coverage (Gamma):
Option for LT Pts:

95%
1/2 PQL (MDL * 10/3)

BACKGROUND

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008
4:07:51 PM

Hutsonville Ash Impoundment

Appendix B3: Tolerance Interval Calculation Background (Deep)

Background Date Range: 09/01/2002 to 03/31/2005
Background Locations:  MW121,MW7D

Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance Locations:  Null

Comparison Method if all Background Results are Non-Detect:

Statistical Test for Parametric Background Data Distributions:

Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Non-Parametric Background Data Distributions:

Background Comparison:

Number of Verification Samples:
Default Type 1 Individual Comparison Error Level
(False Positive Rate) for tests other than Prediction Interval

Non-Detect Processing (Parametric Tests):

Non-Detect Processing (All Other):

Tolerance Interval Coverage:

STmdl = Last MDL

STpar = Parametric Tolerance Interval on Background

STlow1 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STlow2 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STnon = Non-Parametric Tolerance Interval on background

Interwell

0
0.01

<=15% using 1/2 PQL (MDL * 10/3)
>15% using Cohen's Adj.
<=50% using MDL * 1.0

>50% using MDL * 1.0
95%



Count Percent

Compliance Of Bkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects Lognormal  Test Level Upper Limit ~ Lower Limit ~ AnalysisResult Exceedance Trend
Null Boron, Tot, mg/L 01/01/2008 22 0.00 No/Yes STpar 99.00 0.274 0.000 No

Null Manganese, Tot, 01/01/2008 22 0.00 NofYes STper 99.00 2.369 0.000 No

mg/L

Null pH (field), std 01/01/2008 22 0.00 Yes/'Yes STpar 99.00 7.845 6.974 0.000 Yes

Null Sulfate, Tot, mg/L ~ 01/01/2008 22 0.00 Yes/'Yes STpar 99.00 84.303 0.000 No

Null TDS, mg/L 01/01/2008 22 0.00 Yed'Yes STpar 99.00 499.886 0.000 No

MANAGES 2



Hutsonville Ash Impoundment
Normal Tolerance I nterval on Background
Compliance Analysis

March 3, 2008
4:07:51 PM

User Supplied Information

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: Null
Background L ocations: MW121,MW7D
COMPLIANCE
L ocation Type Class
Null
Parameter Code: 00400 Data Transformation: None
Parameter Name: pH (field) Confidence L evel: 0.99%
Units: std Option for LT Pts.: 1/2PQL (MDL *
10/3)
TL (Upper) Value TL (Lower) Value
7.8 7.0
Sample Sample Greater than Lower than
Date Result TL (Upper) TL (Lower)
1/1/2008 0.000 N Y
Parameter Code: 00945 Data Transformation: None
Parameter Name: Sulfate, Tot Confidence | evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2PQL (MDL *
10/3)
TL (Upper) Value
84.3
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N
Parameter Code: 01022 Data Transformation: Natural Log
Parameter Name: Boron, Tot Confidence | evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2PQL (MDL *
10/3)
TL (Upper) Value
0.3
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



March 3, 2008

4:07:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis
User Supplied Information

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: Null
Background L ocations: MW121,MW7D
COMPLIANCE

Parameter Code: 01055 Data Transformation: Natural Log

Parameter Name: Manganese, Tot Confidence L evel: 0.99%

Units: mg/L Option for LT Pts.: 12PQL (MDL *

10/3)
TL (Upper) Value
24

Sample Sample Greater than

Date Result TL (Upper)

1/1/2008 0.000 N

Parameter Code: 70300 Data Transformation: None

Parameter Name: TDS Confidence L evel: 0.99%

Units: mg/L Option for LT Pts: 1/2PQL (MDL *

10/3)
TL (Upper) Value
499.9

Sample Sample Greater than

Date Result TL (Upper)

1/1/2008 0.000 N

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.
Lower Limit only listed for two sided test.

MANAGES



March 3, 2008

4:07:51 PM
Hutsonville Ash Impoundment
Normal Tolerance I nterval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008 Option for LT Pts: 1/2 PQL (MDL * 10/3)
Compliance L ocations: Null
Background L ocations: MW121,MW7D
BACKGROUND
L ocation Type Total Pts LT Pts %LT Pts
Pooled Alluvia Aqg. 22 0 0
Parameter Code: 00400 Data Transformation: None
Parameter Name:  pH (field) Confidence Level: 0.99%
Units: std
Pooled Results:
Normal Mean StdDev K Value TL (Lower) TU (Upper)
Yes 7.410 0.141 3.078 6.974 7.845
Parameter Code: 00945 Data Transformation: None
Parameter Name:  Sulfate, Tot Confidence Level: 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper)
Yes 43.818 14.834 2.729 84.303
Parameter Code: 01022 Data Transfor mation: Natural Log
Parameter Name:  Boron, Tot Confidence Level: 0.99%
Units: mg/L
Pooled Results:
Normal Mean StdDev K Value TU (Upper)
Yes 0.104 0.044 2729 0.274

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008

4:07:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008 Option for LT Pts: 1/2 PQL (MDL * 10/3)
Compliance L ocations: Null
Background L ocations: MW121,MW7D
BACKGROUND
Parameter Code: 01055 Data Transfor mation: Natural Log
Parameter Name:  Manganese, Tot Confidence L evel: 0.99%
Units: mg/L
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper)
Yes 0.930 0.385 2.729 2.369
Parameter Code: 70300 Data Transformation: None
Parameter Name:  TDS Confidence Level: 0.99%
Units: mg/L
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper)
Yes 354.091 53.422 2.729 499.886

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
MANAGES 2



March 3, 2008
4.07:51 PM

Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%

Compliance Date Range: 01/01/2008 to 01/01/2008 Option for LT Pts: 1/2 PQL (MDL * 10/3)
Compliance L ocations: Null

Background L ocations: MW121,MW7D

BACKGROUND

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
MANAGES 3



Hutsonville Ash |mpoundment

Attachment C1

: i I : ; |

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

pH (field), std

Location: MW11R

Test Statistic, low extreme of all data: T1 = 0.583
Test Statistic, high extreme of all data: Tn = 0.000
T Critical of al data: Tcr = 0.597

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

pH (field), std

L ocation: MW 14

Test Statistic, low extreme of all data: T1 = 0.000
Test Statistic, high extreme of all data: Tn = 0.000
T Critical of al data: Tcr = 0.000

Outlier
Low Side

Datafailed to pass the W-test as either anormal or alognormally distributed data set

Datais neither normally or lognormally distributed.

Sample Date Value LT Vaue

No Outliers

pH (field), std

L ocation: MW6

Test Statistic, low extreme of all data: T1 = 0.000
Test Statistic, high extreme of all data: Tn = 0.286
T Critical of al data: Tcer = 0.597

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment C1

: i I : ; |

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

pH (field), std

Location: MW7

Test Statistic, low extreme of all data: T1 = 0.360
Test Statistic, high extreme of all data: Tn = 0.560
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

pH (field), std

L ocation: MW8

Test Statistic, low extreme of all data: T1 = 0.000
Test Statistic, high extreme of all data: Tn = 0.000
T Critical of al data: Tcr = 0.000

Outlier
Low Side

Datafailed to pass the W-test as either anormal or alognormally distributed data set

Datais neither normally or lognormally distributed.

Sample Date Value LT Vaue

No Outliers

Sulfate, total, mg/L

Location: MW11R

Test Statistic, low extreme of all data: T1 = 0.667
Test Statistic, high extreme of all data: Tn = 0.308
T Critical of all data: Ter = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Qutliers

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment C1
D; Vutlior Analveic Reslte T lent \Wall

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Sulfate, total, mg/L

Location: MW14

Test Statistic, low extreme of all data: T1 = 0.545
Test Statistic, high extreme of all data: Tn = 0.200
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Sulfate, total, mg/L

L ocation: MW6

Test Statistic, low extreme of all data: T1 = 0.556
Test Statistic, high extreme of all data: Tn = 0.333
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Sulfate, total, mg/L

Location: MW7

Test Statistic, low extreme of all data: T1 = 0.400
Test Statistic, high extreme of all data: Tn=0.111
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment C1
D; Vutlior Analveic Reslte T lent \Wall

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Sulfate, total, mg/L

L ocation: MW8

Test Statistic, low extreme of all data: T1 = 0.500
Test Statistic, high extreme of all data: Tn = 0.091
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

Location: MW11R

Test Statistic, low extreme of all data: T1 = 0.045
Test Statistic, high extreme of all data: Tn = 0.269
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

Location: MW 14

Test Statistic, low extreme of al data: T1=0.314
Test Statistic, high extreme of all data: Tn = 0.364
T Critical of all data: Ter = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Qutliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment C1
D; Vutlior Analveic Reslte T lent \Wall

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Boron, total, mg/L

L ocation: MW6

Test Statistic, low extreme of all data: T1 = 0.412
Test Statistic, high extreme of all data: Tn = 0.200
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

Location: MW7

Test Statistic, low extreme of all data: T1 = 0.650
Test Statistic, high extreme of all data: Tn = 0.333
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Boron, total, mg/L

L ocation: MW8

Test Statistic, low extreme of all data: T1 = 0.333
Test Statistic, high extreme of all data: Tn = 0.333
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



Hutsonville Ash |mpoundment

Attachment C1
D; Vutlior Analveic Reslte T lent \Wall

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

M anganese, total, mg/L

Location: MW11R

Test Statistic, low extreme of all datac T1 = 0.083
Test Statistic, high extreme of all data: Tn = 0.805
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue
09/19/2002 3.400 False

M anganese, total, mg/L

Location: MW14

Test Statistic, low extreme of all data: T1 = 0.375
Test Statistic, high extreme of all data: Tn = 0.154
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Manganesg, total, mg/L

L ocation: MW6

Test Statistic, low extreme of all data: T1 = 0.045
Test Statistic, high extreme of all data: Tn = 0.640
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side
1

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



03/03/2008
3:52:06PM

Hutsonville Ash |mpoundment
Attachment C1
D; Vutlior Analveic Reslte T lent \Wall

User Supplied Information

Date Range: 09/01/2002 to 03/31/2005 LT Multiplier: x 1.0
Confidence Level: 99% Number of Outliers: First 10% Outliers

M anganese, total, mg/L

Location: MW7

Test Statistic, low extreme of all data: T1 = 0.054
Test Statistic, high extreme of all data: Tn = 0.495
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Outlier Outlier
Sample Date Value LT Vaue Low Side High Side
No Outliers
M anganese, total, mg/L
L ocation: MW8
Test Statistic, low extreme of all data: T1 = 0.360
Test Statistic, high extreme of all data: Tn = 0.423
T Critical of al data: Tcr = 0.679
Data passed the W-test for normality

Outlier Outlier
Sample Date Value LT Vaue Low Side High Side

No Outliers

Total Filterable Residue (TDS), mg/L

Location: MW11R

Test Statistic, low extreme of al data: T1 = 0.000
Test Statistic, high extreme of all data: Tn = 0.000
T Critical of all data: Ter = 0.000

Datafailed to pass the W-test as either anormal or alognormally distributed data set
Datais neither normally or lognormally distributed.

Outlier Outlier
Sample Date Value LT Vaue Low Side High Side

No Qutliers

Based on Dixons one-sided outlier test

MANAGES 7



Hutsonville Ash |mpoundment

Attachment C1

D Jutliee Anal Recul L ent\Well
User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

03/03/2008
3:52:06PM

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Total Filterable Residue (TDS), mg/L

Location: MW14

Test Statistic, low extreme of all datac T1 = 0.708
Test Statistic, high extreme of all data: Tn = 0.222
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue
03/18/2003 570.000 False

Total Filterable Residue (TDS), mg/L

L ocation: MW6

Test Statistic, low extreme of all data: T1 = 0.500
Test Statistic, high extreme of all data: Tn = 0.048
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Total Filterable Residue (TDS), mg/L

L ocation: MW7

Test Statistic, low extreme of all data: T1 = 0.475
Test Statistic, high extreme of all data: Tn = 0.185
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier
Low Side

Outlier
Low Side

Outlier
Low Side

Outlier
High Side

Outlier
High Side

Outlier
High Side

Based on Dixons one-sided outlier test

MANAGES



03/03/2008
3:52:06PM

Hutsonville Ash |mpoundment

Attachment C1

D Jutliee Anal Recul L ent\Well
User Supplied Information

Date Range: 09/01/2002 to 03/31/2005
Confidence Level: 99%

LT Multiplier: x 1.0
Number of Outliers: First 10% Outliers

Total Filterable Residue (TDS), mg/L

L ocation: MW8

Test Statistic, low extreme of all data: T1 = 0.500
Test Statistic, high extreme of all data: Tn = 0.000
T Critical of al data: Tcr = 0.679

Data passed the W-test for normality

Sample Date Value LT Vaue

No Outliers

Outlier Outlier
Low Side High Side

Based on Dixons one-sided outlier test

MANAGES



March 3, 2008

3:57:52 PM
Hutsonville Ash Impoundment
Non-Parametric Tolerance I nterval on Background
Compliance Analysis
User Supplied Information
Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 01/01/2008 to 01/01/2008
Background L ocations: MW11IR,MW14,MW6MW7MW8
Compliance L ocations: MW11IR,MW14,MW6MW7MW8
COMPLIANCE
Parameter Code: 00400 Tolerance Coverage Gamma: 95%
Parameter Name: pH (field) Backaround Sample Count: 10
Units: std Option for LT Pts:; MDL * 1.0
One-Sided Two-Sided Interval TU (Upper) Value TL (Lower) Value
Confidence L evel, % Confidence L evel, %
40.13 8.61 7.200 6.000
Sample Sample Greater than  Lower than
Location Type Class Date Result TU (Upper)  TL (Lower)
MW11R Upper Zone Downgradient 01/01/2008 7.000 N N
Parameter Code: 00945 Tolerance Coverage Gamma: 95%
Parameter Name: Sulfate, Tot Background Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence L evel. %
43.12 720.000
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW11R Upper Zone Downgradient 01/01/2008 0.000 N
Parameter Code: 70300 Tolerance Coverage Gamma: 95%
Parameter Name: TDS Backaround Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence L evel. %
43.12 1,300.000
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW11R Upper Zone Downgradient 01/01/2008 0.000 N
MANAGES 1



March 3, 2008

3:57:52 PM
Hutsonville Ash Impoundment
Non-Parametric Tolerance I nterval on Background
Compliance Analysis
User Supplied Information
Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 01/01/2008 to 01/01/2008
Background L ocations: MW11IR,MW14,MW6MW7MW8
Compliance L ocations: MW11R,MW14,MW6MW7MW8
COMPLIANCE
Parameter Code: 00400 Tolerance Coverage Gamma: 95%
Parameter Name: pH (field) Backaround Sample Count: 11
Units: std Option for LT Pts:; MDL * 1.0
One-Sided Two-Sided Interval TU (Upper) Value TL (Lower) Value
Confidence L evel, % Confidence L evel, %
43.12 10.19 7.345 6.800
Sample Sample Greater than  Lower than
Location Type Class Date Result TU (Upper)  TL (Lower)
MW14 Alluvial Ag. Downgradient 01/01/2008 7.000 N N
Parameter Code: 70300 Tolerance Coverage Gamma: 95%
Parameter Name: TDS Backaround Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence L evel. %
43.12 830.000
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW14 Alluvial Ag. Downgradient 01/01/2008 0.000 N
Parameter Code: 01055 Tolerance Coverage Gamma: 95%
Parameter Name: Manganese, Tot Background Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence Level, %
43.12 3.600
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW6 Upper Zone Downgradient 01/01/2008 0.000 N
MANAGES 2



March 3, 2008

3:57:52 PM
Hutsonville Ash Impoundment
Non-Parametric Tolerance I nterval on Background
Compliance Analysis
User Supplied Information
Background Date Range: 09/01/2002 to 03/31/2005
Compliance Date Range: 01/01/2008 to 01/01/2008
Background L ocations: MW11IR,MW14,MW6MW7MW8
Compliance L ocations: MW11R,MW14,MW6MW7MW8
COMPLIANCE
Parameter Code: 01022 Tolerance Coverage Gamma: 95%
Parameter Name: Boron, Tot Backaround Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence L evel, %
43.12 2.600
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW7 Upper Zone Downgradient 01/01/2008 0.000 N
Parameter Code: 00400 Tolerance Coverage Gamma: 95%
Parameter Name: pH (field) Background Sample Count: 11
Units: std Option for LT Pts.; MDL * 1.0
One-Sided Two-Sided Interval TU (Upper) Value TL (Lower) Value
Confidence Level, % Confidence Level, %
43.12 10.19 7.440 6.900
Sample Sample Greater than  Lower than
Location Type Class Date Result TU (Upper)  TL (Lower)
MW8 Upper Zone Downgradient 01/01/2008 7.000 N N
Parameter Code: 70300 Tolerance Coverage Gamma: 95%
Parameter Name: TDS Backaround Sample Count: 11
Units: mg/L Option for LT Pts.: MDL * 1.0
One-Sided TU (Upper) Value
Confidence Level, %
43.12 1,800.000
Sample Sample Greater than
Location Type Class Date Result TU (Upper)
MW8 Upper Zone Downgradient 01/01/2008 0.000 N

MANAGES 3



March 3, 2008
3:57:52 PM

Hutsonville Ash Impoundment

Appendix C2: Tolerance Interval Calculation

Background Date Range: 09/01/2002 to 03/31/2005
Background Locations:  MW11R,MW14,MW6 MW7 MW8

Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance Locations: MW11R,MW14,MW6,MW7,MW8

Comparison Method if all Background Results are Non-Detect:

Statistical Test for Parametric Background Data Distributions:

Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Non-Parametric Background Data Distributions:

Background Comparison:

Number of Verification Samples:
Default Type 1 Individual Comparison Error Level
(False Positive Rate) for tests other than Prediction Interval

Non-Detect Processing (Parametric Tests):

Non-Detect Processing (All Other):

Tolerance Interval Coverage:

STmdl = Last MDL

STpar = Parametric Tolerance Interval on Background

STlow1 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STlow2 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
STnon = Non-Parametric Tolerance Interval on background

Intrawell

0
0.01

<=15% using 1/2 PQL (MDL * 10/3)
>15% using Cohen's Adj.
<=50% using MDL * 1.0

>50% using MDL * 1.0
95%



Count Percent

Compliance Of Bkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects Lognormal  Test Level Upper Limit ~ Lower Limit ~ AnalysisResult Exceedance Trend
MW11R Boron, Tot, mg/L 01/01/2008 1 000 Yes'Yes STpar 99.00 11.582 0.000 No

MW11R Manganese, Tot, 01/01/2008 1 0.00 NofYes STper 99.00 9.499 0.000 No

mg/L

MW11R pH (field), std 01/01/2008 10 0.00 No/No STnon 40.13 7.200 6.000 7.000 No

MW11R Sulfate, Tot, mg/L ~ 01/01/2008 1 0.00 No/No STnon 43.12 720.000 0.000 No

MW11R TDS, mg/L 01/01/2008 11 0.00 No/No STnon 43.12 1,300.000 0.000 No

MANAGES 2



Count Percent

Compliance Of Bkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects  Lognormal Test Level Upper Limit  Lower Limit Analysis Result Exceedance Trend
Mw14 Boron, Tot, mg/L 01/01/2008 1 000 Yes'Yes STpar 99.00 2.285 0.000 No

MW14 Manganese, Tot, 01/01/2008 1 000 Yes'Yes STpar 99.00 0.668 0.000 No

mg/L

MW14 pH (field), std 01/01/2008 1 0.00 No/No STnon 43.12 7.345 6.800 7.000 No

MW14 Sulfate, Tot, mg/L  01/01/2008 11 0.00 Yes/No STpar 99.00 305.104 0.000 No

MWwW14 TDS, mg/L 01/01/2008 11 0.00 No/No STnon 43.12 830.000 0.000 No

MANAGES 3



Count Percent

Compliance Of Bkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects  Lognormal Test Level Upper Limit ~ Lower Limit ~ AnalysisResult Exceedance Trend
MW6 Boron, Tot, mg/L 01/01/2008 1 000 Yes'Yes STpar 99.00 21.457 0.000 No

MWe6 Manganese, Tot, 01/01/2008 1 0.00 No/No STnon  43.12 3.600 0.000 No

mg/L

MW6 pH (field), std 01/01/2008 10 0.00 Yes'Yes STpar 99.00 7.870 6.072 7.000 No

MW6 Sulfate, Tot, mg/L ~ 01/01/2008 1 0.00 Yes/'Yes STpar 99.00 575.634 0.000 No

MwWe TDS, mg/L 01/01/2008 1 000 Yes'Yes  STpa  99.00 1,127.593 0.000 No

MANAGES 4



Count Percent

Compliance OfBkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects  Lognormal Test Level Upper Limit ~ Lower Limit ~ AnalysisResult Exceedance Trend
MW7 Boron, Tot, mg/L 01/01/2008 1 0.00 No/No STnon 43.12 2.600 0.000 No

MW7 Manganese, Tot, 01/01/2008 1 0.00 No/Yes STpar 99.00 1.749 0.000 No

mg/L

MW7 pH (field), std 01/01/2008 1 0.00 Yes'Yes STpar 99.00 7.528 6.394 7.000 No

MW7 Sulfate, Tot, mg/L ~ 01/01/2008 1 0.00 Yes'Yes STpar 99.00 415.575 0.000 No

Mw?7 TDS, mg/L 01/01/2008 1 000 Yes'Yes  STpa  99.00 1,262.269 0.000 No

MANAGES 5



Count Percent

Compliance Of Bkg of Non Normal / Confidence

Location Parameter Sample Date Results  detects  Lognormal Test Level Upper Limit ~ Lower Limit ~ AnalysisResult Exceedance Trend
MW8 Boron, Tot, mg/L 01/01/2008 1 000 Yes'Yes STpar 99.00 16.215 0.000 No

Mw8 Manganese, Tot, 01/01/2008 1 0.00 Yes'Yes STpar 99.00 6.136 0.000 No

mg/L

MW8 pH (field), std 01/01/2008 11 0.00 No/No STnon 43.12 7.440 6.900 7.000 No

Mw8 Sulfate, Tot, mg/L ~ 01/01/2008 1 0.00 Yes'Yes STpar 99.00 1,240.719 0.000 No

MWw8 TDS, mg/L 01/01/2008 11 0.00 No/No STnon 43.12 1,800.000 0.000 No

MANAGES 6



Hutsonville Ash Impoundment
Normal Tolerance I nterval on Background
Compliance Analysis

March 3, 2008
3:57:52 PM

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005

01/01/2008 to 01/01/2008
MW11R,MW14,MW6MW7,MW8
MW11R,MW14,MW6MW7,MW8

Tolerance Coverage (Gamma):

95%

COMPLIANCE
L ocation
MW11R

Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

L ocation
MW14

Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

Type Class
Upper Zone Downgradient
01022 Data Transformation:
Boron, Tot Confidence L evel:
mg/L Option for LT Pts.:
TL (Upper) Value
11.6
Sample Greater than
Result TL (Upper)
0.000 N
01055 Data Transformation:

Manganese, Tot Confidence | evel:

mg/L Option for LT Pts.:
TL (Upper) Value
9.5
Sample Greater than
Result TL (Upper)
0.000 N
Type Class
Alluvial Ag. Downgradient
00945 Data Transformation:
Sulfate, Tot Confidence | evel:
mg/L Option for LT Pts.:
TL (Upper) Value
305.1
Sample Greater than
Result TL (Upper)
0.000 N

None
0.99%

1/2PQL (MDL *
10/3)

Natural Log
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis

March 3, 2008
3:57:52 PM

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005

01/01/2008 to 01/01/2008
MW11IR,MW14,MW6MW7MW8
MW11IR,MW14,MW6MW7MW8

Tolerance Coverage (Gamma): 95%

COMPLIANCE
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

L ocation
MW6

Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

01022 Data Transformation:
Boron, Tot Confidence L evel:
mg/L Option for LT Pts:
TL (Upper) Value
23
Sample Greater than
Result TL (Upper)
0.000 N

01055 Data Transformation:

Manganese, Tot Confidence L evel:

mg/L Option for LT Pts.:
TL (Upper) Value
0.7
Sample Greater than
Result TL (Upper)
0.000 N
Type Class
Upper Zone Downgradient
00400 Data Transformation:
pH (field) Confidence Level:
std Option for LT Pts..
TL (Upper) Value TL (Lower) Value
79 6.1
Sample Greater than Lower than
Result TL (Upper) TL (Lower)
7.000 N N

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES 2



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis

March 3, 2008
3:57:52 PM

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005

01/01/2008 to 01/01/2008
MW11IR,MW14,MW6MW7MW8
MW11IR,MW14,MW6MW7MW8

Tolerance Coverage (Gamma): 95%

COMPLIANCE
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

L ocation
MW7

00945
Sulfate, Tot
mg/L
TL (Upper) Value
575.6
Sample Greater than
Result TL (Upper)
0.000 N
01022
Boron, Tot
mg/L
TL (Upper) Value
215
Sample Greater than
Result TL (Upper)
0.000 N
70300
TDS
mg/L
TL (Upper) Value
1,127.6
Sample Greater than
Result TL (Upper)
0.000 N
Type Class
Upper Zone Downgradient

Data Transfor mation:

Confidence L evel:

Option for LT Pts.:

Data Transfor mation:

Confidence L evel:

Option for LT Pts.:

Data Transfor mation:

Confidence L evel:

Option for LT Pts..

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis

March 3, 2008
3:57:52 PM

Background Date Range:
Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005
01/01/2008 to 01/01/2008

MW11IR,MW14,MW6MW7MW8
MW11IR,MW14,MW6MW7MW8

Tolerance Coverage (Gamma): 95%

COMPLIANCE
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008
Parameter Code:
Parameter Name:

Units:

Sample
Date

1/1/2008

00400
pH (field)
std
TL (Upper) Value
7.5
Sample Greater than
Result TL (Upper)
7.000 N
00945
Sulfate, Tot
mg/L
TL (Upper) Value
415.6
Sample Greater than
Result TL (Upper)
0.000 N
01055

M anganese, Tot

mg/L
TL (Upper) Value
1.7
Sample Greater than
Result TL (Upper)
0.000 N

Data Transfor mation:

Confidence L evel:
Option for LT Pts..

TL (Lower) Value
6.4

Lower than
TL (Lower)

N

Data Transfor mation:

Confidence L evel:

Option for LT Pts.:

Data Transfor mation:

Confidence L evel:

Option for LT Pts..

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

Natural Log
0.99%

1/2 PQL (MDL *
10/3)

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Compliance Analysis

March 3, 2008
3:57:52 PM

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005

01/01/2008 to 01/01/2008
MW11IR,MW14,MW6MW7MW8
MW11IR,MW14,MW6MW7MW8

Tolerance Coverage (Gamma): 95%

COMPLIANCE
Parameter Code: 70300 Data Transformation:
Parameter Name: TDS Confidence L evel:
Units: mg/L Option for LT Pts.:
TL (Upper) Value
1,262.3
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N
L ocation Type Class
MW8 Upper Zone Downgr adient
Parameter Code: 00945 Data Transformation:
Parameter Name: Sulfate, Tot Confidence L evel:
Units: mg/L Option for LT Pts.:
TL (Upper) Value
1,240.7
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N
Parameter Code: 01022 Data Transformation:
Parameter Name: Boron, Tot Confidence L evel:
Units: mg/L Option for LT Pts.:
TL (Upper) Value
16.2
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

None
0.99%

1/2 PQL (MDL *
10/3)

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



Hutsonville Ash Impoundment

Normal Tolerance Interval on Background

Compliance Analysis

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

User Supplied Information

09/01/2002 to 03/31/2005

01/01/2008 to 01/01/2008
MW11IR,MW14,MW6MW7MW8
MW11IR,MW14,MW6MW7MW8

COMPLIANCE

Parameter Code:

01055

March 3, 2008

Tolerance Coverage (Gamma):

Data Transfor mation:

Parameter Name: Manganese, Tot

Confidence L evel: 0.99%

1/2 PQL (MDL *
10/3)

Option for LT Pts.:

Units: mg/L
TL (Upper) Value
6.1
Sample Sample Greater than
Date Result TL (Upper)
1/1/2008 0.000 N

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

When "Greater than TL (Upper)" is'Y, thisindicates statistical evidence of exceedance of the upper tolerance limit.

Lower Limit only listed for two sided test.

MANAGES



March 3, 2008

3:57:51 PM
Hutsonville Ash Impoundment
Normal Tolerance I nterval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
L ocation Type
MW11R Upper Zone
Parameter Code: 01022 Data Transformation: None
Parameter Name:  Boron, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LT Pts
Yes 5.109 1.817 3.563 11.582 11 0 0
Parameter Code: 01055 Data Transformation: Natural Log
Parameter Name:  Manganese, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts:: 12 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LTPts
Yes 0.850 0.896 3.563 9.499 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES

1



March 3, 2008

3:57.51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
L ocation Type
MW14 Alluvia Aqg.
Parameter Code: 00945 Data Transformation: None
Parameter Name:  Sulfate, Tot Confidence L evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Vaue TU (Upper) TotalPts LTPts %LTPts
Yes 195.455 30.778 3.563 305.104 11 0 0
Parameter Code: 01022 Data Transformation: None
Parameter Name:  Boron, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Vaue TU (Upper) TotalPts LTPts %LTPts
Yes 0.855 0.402 3.563 2.285 11 0 0
Parameter Code: 01055 Data Transformation: None
Parameter Name:  Manganese, Tot Confidence L evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LTPts
Yes 0.462 0.058 3.563 0.668 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008

3:57:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
L ocation Type
MW6 Upper Zone
Parameter Code: 00400 Data Transformation: None
Parameter Name:  pH (field) Confidence Level: 0.99%
Units: std Option for LT Pts.: 1/2PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TL (Lower) TU (Upper) Total Pts LTPts %LTPts
Yes 6.971 0.211 4.267 6.072 7.870 10 0 0
Parameter Code: 00945 Data Transformation: None
Parameter Name:  Sulfate, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Vaue TU (Upper) TotalPts LTPts %LTPts
Yes 329.091 69.203 3.563 575.634 11 0 0
Parameter Code: 01022 Data Transformation: None
Parameter Name:  Boron, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LTPts
Yes 13.109 2.343 3.563 21.457 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008

3:57:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
Parameter Code: 70300 Data Transformation: None
Parameter Name:  TDS Confidence Level: 0.99%
Units: mg/L Option for LT Pts:.: 1/2PQL (MDL * 10/3)
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LT Pts
Yes 811.818 88.636 3.563 1,127.593 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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March 3, 2008

3:57:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
L ocation Type
MW7 Upper Zone
Parameter Code: 00400 Data Transformation: None
Parameter Name:  pH (field) Confidence Level: 0.99%
Units: std Option for LT Pts.: 1/2PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TL (Lower) TU (Upper) Total Pts LTPts %LTPts
Yes 6.961 0.140 4.046 6.394 7.528 11 0 0
Parameter Code: 00945 Data Transformation: None
Parameter Name:  Sulfate, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LT Pts
Yes 250.000 46.476 3.563 415.575 11 0 0
Parameter Code: 01055 Data Transfor mation: Natural Log
Parameter Name:  Manganese, Tot Confidence L evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LTPts
Yes 0.074 0.070 3.563 1.749 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.
MANAGES 5



March 3, 2008

3:57:51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool
Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
Parameter Code: 70300 Data Transformation: None
Parameter Name:  TDS Confidence Level: 0.99%
Units: mg/L Option for LT Pts:.: 1/2PQL (MDL * 10/3)
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LT Pts
Yes 822.727 123.377 3.563 1,262.269 1 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES

6



March 3, 2008

3:57.51 PM
Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

Background Date Range: 09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma): 95%
Compliance Date Range: 01/01/2008 to 01/01/2008
Compliance L ocations: MW11R,MW14,MW6MW7MW8
Background L ocations: MW11IR,MW14,MW6MW7MW8
BACKGROUND
L ocation Type
Mw8 Upper Zone
Parameter Code: 00945 Data Transformation: None
Parameter Name:  Sulfate, Tot Confidence L evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Vaue TU (Upper) TotalPts LTPts %LTPts
Yes 851.818 109.162 3.563 1,240.719 11 0 0
Parameter Code: 01022 Data Transformation: None
Parameter Name:  Boron, Tot Confidence Level: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Results:
Normal Mean StdDev K Vaue TU (Upper) TotalPts LTPts %LTPts
Yes 12.000 1.183 3.563 16.215 11 0 0
Parameter Code: 01055 Data Transformation: None
Parameter Name:  Manganese, Tot Confidence L evel: 0.99%
Units: mg/L Option for LT Pts.: 1/2 PQL (MDL * 10/3)
Pooled Resullts:
Normal Mean StdDev K Value TU (Upper) TotalPts LTPts %LTPts
Yes 2.736 0.954 3.563 6.136 11 0 0

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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Hutsonville Ash Impoundment
Normal Tolerance Interval on Background
Background Data Pool

March 3, 2008
3:57:51 PM

Background Date Range:

Compliance Date Range:
Compliance L ocations:
Background L ocations:

09/01/2002 to 03/31/2005 Tolerance Coverage (Gamma):

01/01/2008 to 01/01/2008
MW11IR,MW14,MW6MW7MW8
MW11R,MW14MW6MW7,MW8

95%

BACKGROUND

Note: Confidence Level is sometimes referred to as Tolerance Coefficient.

MANAGES
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Hutsonville Ash Impoundment
Appendix D: Data Used in Statistical Calculations

March 3, 2008
4:11:17 PM

Date Range: 09/01/2002 to 03/31/2005

Well Id Date LabId B, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Sampled

Mw1 09/17/2002  02092695-1 0.150 0.042 7.530 68.000 440.000
12/11/2002  02122282-1 0.180 0.270 7.090 39.000 370.000
02/05/2003  03021653-1 0.140 0.053 7.210 87.000 340.000
05/05/2003  03051599-1 0.140 0.014 7.470 37.000 200.000
07/07/2003  03071766-1 0.092 0.240 7.318 20.000 330.000
10/06/2003  03101729-1 0.093 0.070 7.200 17.000 320.000
03/02/2004  04031476-1 0.110 0.032 7.400 32.000 240.000
04/04/2004  04041354-1 0.120 0.044 7.500 35.000 210.000
08/02/2004  04081328-1 0.099 0.170 7.200 15.000 330.000
10/04/2004  04101561-1 0.140 0.047 7.300 18.000 340.000
03/14/2005  05032818-1 0.130 0.300 7.260 26.000 180.000

MW10 09/17/2002  02092695-7 0.098 0.100 7.110 31.000 380.000
12/19/2002  02123013-5 0.200 0.004 7.060 38.000 330.000
02/05/2003  03021653-8 0.079 0.001 7.210 38.000 310.000
05/05/2003  03051599-6 0.076 0.002 7.200 38.000 270.000
07/07/2003  03071766-7 0.092 0.022 7.200 44.000 340.000
10/13/2003  03102279-5 0.120 0.019 7.000 36.000 450.000
03/02/2004  04031476-6 0.064 0.008 7.100 31.000 410.000
04/04/2004  04041382-3 0.086 0.029 7.100 29.000 390.000
08/03/2004  04081328-10 0.130 0.045 7.000 29.000 450.000
10/04/2004  04101561-10 0.160 0.040 7.100 31.000 470.000
03/14/2005  05032818-9 0.150 0.008 7.100 33.000 400.000

MW11R 09/19/2002  02092792-4 6.600 3.400 7.150 390.000 850.000
12/13/2002  02122525-3 7.000 0.880 7.090 690.000 1,300.000
03/18/2003  03032481-4 5.600 0.380 7.000 590.000 1,100.000
05/12/2003  03052186-4 5.800 0.590 7.200 590.000 1,100.000
08/04/2003  03081508-8 2.600 0.520 7.200 650.000 1,200.000
10/13/2003  03102279-6 2.800 0.700 6.700 650.000 1,200.000
02/23/2004  04022960-4 2.800 1.200 6.000 720.000 1,200.000
04/04/2004  04041354-8 4,900 0.270 6.800 650.000 1,300.000
07/12/2004  04072337-9 5.800 0.320 670.000 1,300.000
11/08/2004  04112264-8 8.000 0.240 6.800 650.000 1,300.000
01/04/2005  05011545-9 4.300 0.850 6.700 680.000 1,300.000

MW121 09/19/2002  02092792-6 0.082 1.400 7.430 40.000 340.000
12/19/2002  02123013-8 0.067 1.200 7.310 38.000 340.000
03/17/2003  03032351-3 0.200 0.930 7.300 65.000 340.000
06/17/2003  03062509-1 0.052 0.820 7.600 62.000 370.000
08/11/2003  03082176-5 0.110 1.100 7.484 52.000 310.000

MANAGES



Hutsonville Ash Impoundment
Appendix D: Data Used in Statistical Calculations

March 3, 2008
4:11:17 PM

Date Range: 09/01/2002 to 03/31/2005

MW121

Mw14

MW6

MW7

10/13/2003
02/23/2004
04/19/2004
08/02/2004
10/04/2004
03/16/2005
09/18/2002
12/13/2002
03/18/2003
05/12/2003
08/11/2003
10/13/2003
02/23/2004
04/04/2004
08/03/2004
11/08/2004
03/15/2005
09/19/2002
12/13/2002
03/18/2003
05/12/2003
08/04/2003
10/13/2003
02/23/2004
04/04/2004
07/12/2004
11/08/2004
01/04/2005
09/18/2002
12/19/2002
03/19/2003
06/02/2003
08/11/2003
10/13/2003
02/23/2004
04/19/2004
08/02/2004
10/04/2004

03102279-9
04022960-1
04042676-5
04081328-9
04101561-12
05032818-13
02092792-9
02122525-5
03032481-5
03052186-5
03082176-4
03102279-8
04022960-3
04041354-7
04081328-12
04112264-10
05032818-12
02092792-1
02122525-1
03032481-3
03052186-3
03081508-6
03102279-1
04022960-7
04041354-6
04072337-7
04112264-6
05011545-7
02092792-7
02123013-2
03032570-1
03061314-6
03082176-1
03102279-2
04022960-5
04042676-1
04081328-6
04101561-7

B, tot, mg/L

0.075
0.085
0.099
0.180
0.084
0.060
0.190
0.570
0.730
1.000
0.400
0.630
1.400
1.500
1.000
1.100
0.880
15.000
16.000
11.000
8.200
13.000
15.000
14.000
11.000
12.000
14.000
15.000
2.200
2.500
0.500
1.800
2.100
2.200
2.100
2.000
2.000
2.600

Mn, tot, mg/L

0.760
2.100
1.200
1.400
1.400
0.640
0.530
0.500
0.510
0.480
0.410
0.510
0.430
0.400
0.450
0.510
0.350
3.600
1.300
0.007
0.004
0.080
0.290
0.880
0.890
1.700
0.590
0.970
0.052
0.220
0.020
0.024
0.018
0.120
0.022
0.051
0.160
0.120

pH (field), std

7.500
7.300
7.300
7.400
7.400
7.440
7.000
6.920
7.000
7.000
7.345
7.300
6.800
6.900
6.900
6.900
6.920
7.000
6.910
6.700
7.000
7.000
6.900
7.400
6.900

6.700
7.200
6.890
6.910
7.000
7.300
7.020
7.000
6.900
6.800
6.800
6.900

S04, tot, mg/L

30.000

27.000

19.000

24.000

23.000

34.000
230.000
210.000
120.000
230.000
180.000
200.000
190.000
190.000
200.000
180.000
220.000
200.000
240.000
450.000
360.000
330.000
300.000
310.000
310.000
360.000
380.000
380.000
240.000
250.000
160.000
220.000
220.000
240.000
280.000
310.000
310.000
300.000

TDS, mg/L

280.000
470.000
340.000
350.000
350.000
250.000
790.000
740.000
570.000
830.000
740.000
810.000
810.000
780.000
810.000
760.000
780.000
690.000
640.000
880.000
880.000
780.000
770.000
790.000
810.000
900.000
900.000
890.000
760.000
790.000
570.000
790.000
790.000
820.000
880.000
970.000
950.000
1,000.000

MANAGES



Hutsonville Ash Impoundment
Appendix D: Data Used in Statistical Calculations

March 3, 2008
4:11:17 PM

Date Range: 09/01/2002 to 03/31/2005

MW7
MW?7D

MW8

03/15/2005
09/18/2002
12/19/2002
03/19/2003
06/02/2003
08/11/2003
10/13/2003
02/23/2004
04/19/2004
08/02/2004
10/04/2004
03/15/2005
09/19/2002
12/19/2002
03/17/2003
06/18/2003
08/11/2003
10/13/2003
02/23/2004
04/19/2004
08/02/2004
10/04/2004
03/16/2005

05032818-6
02092792-8
02123013-3
03032570-2
03061314-7
03082176-2
03102279-3
04022960-6
04042676-2
04081328-7
04101561-9
05032818-7
02092792-2
02123013-4
03032351-2
03062696-1
03082176-3
03102279-4
04022960-8
04042676-3
04081328-8
04101561-8
05032818-8

B, tot, mg/L

1.400
0.083
0.140
0.089
0.088
0.140
0.110
0.110
0.067
0.091
0.210
0.062
10.000
11.000
12.000
12.000
14.000
13.000
13.000
12.000
11.000
11.000
13.000

Mn, tot, mg/L

0.012
0.750
0.750
0.760
0.680
0.660
0.640
0.770
0.830
0.570
0.660
0.450
3.800
3.600
2.900
2.500
2.500
2.200
4.700
2.300
2.100
1.300
2.200

pH (field), std

7.050
7.410
7.380
7.300
7.700
7.530
7.500
7.400
7.300
7.000
7.500
7.530
6.920
6.970
7.000
7.400
7.093
7.100
7.000
7.000
6.900
6.900
7.440

S04, tot, mg/L

220.000
51.000
31.000
51.000
60.000
59.000
44.000
68.000
61.000
47.000
36.000
42.000

790.000

740.000

960.000

940.000

960.000

930.000

820.000

870.000

800.000

620.000

940.000

TDS, mg/L

730.000
370.000
320.000
350.000
390.000
370.000
320.000
430.000
440.000
360.000
420.000
280.000
1,300.000
1,600.000
1,700.000
1,800.000
1,800.000
1,800.000
1,800.000
1,800.000
1,500.000
1,200.000
1,600.000

MANAGES



CENTRAL ILLINOIS DRILLING COMPA]
1808 OAKWOOD AVE,
BLOOMINGTON, ILLINOIS 67701
{308} 662-5863

LOG OF BORING

HLMSOR

AIGORVITIT, POWT R

CONTRACTED WITH

MO T T L O e
TNGIINCES BORING NO. o

PROJECT NAME

CONTRACT NO.

LOCATION P PLAKN _ | - .
DAmM HAaMMER WT. _ 1“‘0:‘: HAMMEH DROP. 3” HOLE DIA-———_,_k_,________'
SURFACE ELEYV. = CORE DIA. - - CASING
DATE STARTED 2-2L-84 COMPLETERL == 2'1‘"89 onmuNGnmeon__‘§§§4_~__ﬁ_ﬁ
ELEv. DESCRIPTION STRATA [DEPTH SAMPLES NOTES
DEPTH |SCALE| BLOWS FT.| NO. Fn-pg lnecov. QP
14565 0.0 |30
- : n oo
¥ See A
155 6 ‘ 3
Lt., hrn. ranfwy =111%,
w1, av, ocecas. f=-c - A
i 'C._l Vo 152.—3 1 ssl 18 1.4
sant, occag. . Fragel 50
F%3.4| roote moict-ov, moist | 3.1 . .
It. bhr., m-c sand, wt. -
n Tam oy 1
QCCp& ., T -m oa7TraVvel
tr. =511t ! fos=m 2] =9 I7 | --
wWe Tl ,_/\ L b
450, :
L G-gh_|_ 3 sg 14| 2.2
Lt. hrn. sundstone Lo 2m
449§ 4| moist 8.1 L
Lt.-eray sandstone 9.1 o .
tdng U . b 6_=:,-_?.5,E b osd 7 | -- WATFR 2-10L-80
1" DD 6.0 8:3%m
ErD OF 3URIRG 9.1 - 0 PD . ,QJ )
' ' - BAR 7.0 R:55am
: BHAR-~
] ' AT 6.5 91058
B '
Fec gravel 5.9~
| Scraer ¢,Nn'-lg, 0
2" PVC Pipe 4.0
i Gravel 9.1'-3.0°
f _1
1< [Bentonizte 3-rn-;
- Flus 1.8'-sunfazc
i Water layel 4,0
arl ?=
#5 Blk, clavdv 8
wl, tr, . gand
ncras,. orgsYic
| fihers to~adil
moiet




MONITORING WELLS

M-1
ELEVAT10N £56.5

FIFE & 5CREEN

7‘ P]pe &59-5 - .ﬂ;52_5

5" screen 452.5 - 447.5
BACKFILL MATERIALS

concrete grout collar 456.5 - 455.0

bentonite seal 455.0 - 453.5

1/8" gravel pack JA53.5 - 4474

NP N MR FHIR PN YLK ) Ry B

1525 SOUTH SIXTHSTREET = SPRINGFIELD, {LLINOIS 62703-2886 = ?17/788-‘?450 » TWX 910.242-051




CENTRHRAL ILLINOIS DRILLING COMPA
1908 OAKWOOD AVE.
BLOCOMINGTORN, ILLINOIS 81701

LOG OF BORING (309) 662-5968
conTracTED wiTh _HAKSON EULGIREERS BORING NO. -2
PROJECT NAME AUTSORNVIIIE POWLH STATION CONTRACT No.
LOCATION Py PLAR ,
DATUM HAMMER WT.____ IB0F  wammer pror _3a" HOLEDMM___*EEW_Mh___
SURFACE ELEV. CORE DlA. i CASING
) - ] c1en e
DATE STARTEDR 2-10-84 COMPLETED 2-10-84 DRILL!NGME‘:HOD____qiS_-i___H_
ELEV. DESCRIFTION staataloceind SAMPLES NOTES ]
ceErTH |SCALE]| BLOWS FT. No.\TYPs Imecov f‘\tﬂ
'qjj,jl 0.0 | 130
$54.% | Sae =i o h
Brw, siltv sand
3711 v. moist 2.0
spp Pl - Mol AR
?_ /:2 p_g_,g 1| &g 1—_;‘_}11 2.1_
Brn., m=-c sgnd, wi,. .
m-c gravel tr., silt
v, moist - 5 7-5-3L 2les | 17| -~
o JA T e W 4 DR =11
3-3-3|_3]ss.| 16| ~- WATER 2-10-5H
8.4
4449 ™ 8.0 8:00ak
Brn.-zray m-c sand, _ 352 11,0 10:30
wi, m. gravel ﬁfﬂ s
3 3*}4“? Lilgs jl_u —— ) Wl 7.0 211 0Omm
wet ,
Screen 18,045,
i 2"PVC pivpe 5.0
3.0 surfac
i Pe-0| gles | 17| -= Gravel 21 ,5'12
Rentonite L |07
B Flueg 2.0'=nurf.
14,7
174 : ) bonvg A #o BV, coafl
Brn.-gray m-C sanc, m_qc‘_“"“r nEs L ET - _ refuse " wil.
wl, T-m =zravel g | oceas, =121 [P
_ : : WEL
\ et L
- bl 1730 lao-13d 2les |17 ) --
T Grav =11ty cl=zy, wl. | 13
tr. 7. sand, occzs.
. zrovel
. . . .| P | s=| 20|b.2
vill molist 5-10-
- . —-——’2[ . . .
- 2




CENTRAL ILLINOIS DRILLING COMPAI
1909 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61701
{309} 652-5563 '

LOG OF BORING

CONTRACTED witk __HALSOE ENGINELLS

Koo
: BEORING NO. e
[o—— - T
PROJECT NAME HUTS ONVII!_'_E POWEE STaTIOH CONTRACT No.
LOCATION Per Plgn '
. u e ann joa L)
DATUM HAMMER WT, 1405 HAMMER DROP._Z" - HOLE DiA. _
SURFACE ELEV. CORE DiA. ) CASING
o) 5.1 N8R HSA
DATE STARTED 2.0 0 B4 COMPLETED F . DRILLING METHCD
ELEV. DESCRIPTION | stmazs [ngprn SAMPLES NOTES
DEPTH |scals| BLows rT.| No. | Tvre [Recov, QP I
‘;‘53_ < nn 3N .
42,8 21,5 5-7-11 €) sg 1R 4.1
2/

END OF BOHIRG 21.5°




MONITORIRNG WELLS

M-2

ELEVATION 453.3

PIPE & SCREEN

8" pipe 456.3 ~ 448.3

13" screen 468.3 - 435.3
BACKFILL MATERIALS

concrete grout collar 453.3 - 451.3

bentonite seal 451.3 ~ 449.3

1/8" gravel pack 449.3 — 431.8

NI INGHIR PHIR T P VL AN i PRV R)

1825 SOUTH SIXTH STREET » SPRINGFIELD, ILLINOIS 62703-2886 w 217/788-2450 »w TWX 910-232-051Y




CENTRAL ILLINOIS DRILLING COMPA
1208 OAKWOOD AVE,
BLOOMINGTON, ILLINOIS 61701

LOG OF BORING {309) 662-5968
CONTRACTED WiTH . _HATS O T CTNERRS BORING NO. o2
FPROJECT NAME MSOI‘VIL;—F POW!TE ST‘:_TTO]{' CONTRACT ND"’"——_‘“——“——"—-—-—-——-__
LOCATION P 'H PLiN : :
DATUM HAMM&R“ﬂ“_lEEE__F“.HAMMEHDRDR__;EXL___HOLEDmuﬁ_ﬁﬁigﬁ___ﬁ_
SURFACE ELEV. CORE DIA. i CASING
DATE STARTED__ 2=C-Ab COMPLETED 2-C-8L DRILLING METHOD HSa
ELEV. DESCRIPTION stmazaloerTal SAMPLES NOTES
oErTH |scALE| BLows Fr.] no | TvPE lREcav)
F54./ 0.0 [30
45/'7 \qﬂa H 'U'\
2 a o fy
) 8 b-€~8| 1| ssl 14" ~-
Eust brn. silty sand, L
. h-3-4L| 2| ssl 16| --
rila V. molist | 5 2
4458 - A3k
ST, T pravel, wWi.
m-¢ Eanc, occas. . L VATTR 1-C-8)
444 5| candetone vet 7.8 8-10- 3H =g 18 | -~ f
_ 11 PD 5.5t 233000
F-m sand A 0 BAR A,0' 2:l5y
2¢3 .2 Y. notet = | LAR
|22 7] See #n c. 1e-Bopdd el 17 | - 1500t Ll
. n ;;n . o
EFRPR OF SORING o4t
- : . #A P1v, coal
refnse, 4" ¢in
_ wl. =1ilt
Till v, meilst
| #B Brn, samst
.15 | wf. fem sang w
Screerw Q.44
2"FVC Pipe [B.1L
L
( ‘ Gravel o.bL'-4,
- : " Bentorite 4.0
L
Plus 1,58 =spare
Grout 2,5'41.:
L"stnndpipe 3.
2 OY =+




MONITORING WELLS

M-3
ELEVATION 452.1

PIPE & SCREEN

7.9" pipe 455.6 - 447.7
' screen 447.7 - 447,

~J

BACKFILL MATERIALS

concrete grout collar 452.1 «~ 450.1
‘bentaonite seal 450.1 - 448.1
1/8" gravel pack 442,77 ~ 4481

NUWIN VR FRIIR TR L YL AR a0 SR e}

1525 SOUTH SIXTIH STREET ® SPRINGFIELD, ILLINOIS 62703-2886 = 217/785-2450 » TWX 910-242.0519




CENTRAL ILLINOIS DRILLING compapl
1908 OAKWOOD AVE,
BLOOMINGTON, ILLINOIS 63701
{309} 6625968

LOG OF BORING

coNTRAcTED wiTH _ EAISON FHGINEERS : BORING NO. Hhels
PROJECT NAME HUTSOHVILL?-POwEn STATIOR CONTRACT Ne.
LOCATION PER PLAN '
’ J 1] 1
DATUM HAMMER WT. 1hos HAMMER proP___ 20 HOLE DA i
SURFACT ELEV. _ T CORE DiA. _ i CASING
DATE STARTED_= _—- "~ compLETED_ 2=1 3-84 DRILLING METHOD HSA
ELEV. DESCRIPTION s1mata |oepmol SAMPLES ' NOTES
pepTe |SCALE | BLows F1.| No. [ Tvre lRecov| QF
2 g 0.0 |30
21k, aspialt 1,0
Fem mravel 1.0",orn
fz"gj‘/ ol 1r;11- ,"“‘:l" 21 ’.n v-r’ 1 ‘jJ B
rravel navement mater| B !
tais moist | 5-5~7 |11 ss| 16" -~
21k, 81 I, - l
gss.3 | B Silt, wl. f-c 2 N
TIETEI ST TEmorst = ]
Brn. silty sand, wf. (
; occan, T-m gravel 5 |B-3-3 | 2| s5/18 |0.9
: moiat "
45 s 5.9 -
Br, f-m sand wf.
gilt ~ 3-3-4 | 2} sg| 1R | ==
. moist £ o il WAT™R 2-13-%4
Fts. D |- 2L
Br, ©-m gravel, wr, ™ R,0 g:b54m
c-m sand, silt B BAR B,0 10: 30ar
AR —--
-3-3 I es 0.4 AL
wet —1n|3-3-3 17 L 7.5 1114 5.y
74,5 0.9
Lt.-hr, sandstone 23-77/_ %] sa|[11 | ~- Screen'JE.SL»E
r —n 2"PYC Pine 5.0
X 3.0
il
4‘?’/10 11-‘“ r ‘100 v £ sa u ] L} T GI‘B-V‘—“l 13'“’
- _/ 1 +5 Bentonife 4|0'.
ERDCF B0RINS 13,40 B ' 2yne
Fium 2.,0'-—sprr-
19




MONITORING WELLS

M-

ELEVATION 454 .4

PIPE & SCREEN

8" pipe 457.4 - 449.4
7.5" screen 4894 - 441.9

BACKFILL MATERIALS
concrete grout collar 454.4 — 452.4
bentonite seal 452.4 ~ 450.4
1/8" gravel pack 450.4 - 441.0

NI EN IR TP T T VL AR O NERV B

1525 SOUTH SIXTIISTREET = SPRINGFIELD, ILLINOIS 62703-2886 = 217/788-2450 » TWX 9310-212-0519




CENTRAL ILLINOCIS DRILLING COMpA

1908 CAKWOOD AVE.
BLOOMINGTON, ILLINCIS 61701
{309) 662-5968

LOG OF BORING

ISOL ENGINELR! -
CONTRACTED WITH HaSOL ENGINELRL EORING NO. R ‘:~
. : me. v =5 W T 1 s -\1‘;:
PROJECT NAME HUTSORVILLE }POhuﬁ STATIO] CONTRACT NO. '
LOCATION PER FLAN —
1 LL ity Olt 8!1
DATUM HAMMER WT. n Orr HAMMER DROP _1__ HOLE DAl
SURFACE ELEV. CORE Dla i 5L CASING _ '
DATE sTARTED_Z~1 3-8 COMPLETED 2-13-3¢ DRILLING METHOD HS4
£LEV DESCRIPTIGN | sznata loeernl SAMPLES NOTES
DEFTN |SCALE| BLows F7.] No. | TyeE lnEcov | OP |
252.3| c.0 | 30
1" coal refuse, hrn. cllavey
F5/.7 =31, wi. T.c oravel 2.2 b
accas., orrenic Tihers
£i11 moist i _
___________________________ hog_g | 1| s8] 34" ~-
F9g 2 8e= 2L _ 3.1 L '
Brrn, . cand, wi, L
ocens,. ¢, sand, . WaTYhH 2—]}—Qﬂ
crave) molst v, N )
) P e I 2 },_7 D [
moist —5 |J-2-% 2] ss D 8.0 2:50pp
7. & 5.8 | BAR 11.0 3:50Qu
: AAR ——-emen
3r., f-m sand, wi/ o ; _
c]’}qﬁf a ' / WI, h'S. 5=Lg_.4 ol
U 3-3-L 3] es 18 | 0.4
wet L
753G | £y Cld metal drair
pipe 1,0' west
3 yoring runrins
Brn. m-c gand, wl. - At b | n 15| 0.4 Eo-l”__?j i
- c 1k 10) 5-4- ssl 17 . Trov oToet oo
_ ¢ gravel occas, blk, — 1 t1om
2477 cosl refuyse mottlineg 10,4 . 0%
T2 S —_ :
Brw,-oTAV M—-C Sand, — 1p nile
wf, f-= gravel - N SCT=en 26,
S - : 0-3-3 | 5] =8 15| -- 2" PVC pivpe f'(
'l'P+ 3-0' .c‘:tj,ch
vE B Gravel 18,0'+0,
Bentonite 4,'.
) : Bocklilled 1.0
1 F-A=L A s 12 | - 1R.0Y wf, sTan
5 Plur 2.0 —eur”-
¢3¢,/ 1A Le | 1 ohv stqﬂﬁtﬁ.Pe
: rn.-nray fantetone, wl )
‘ 935 & < . ;_.. i ] b “:’ 1A ¢© . 16,_1'5_, 74 58 172 - #A Brn., c-av| =
" leand v. moist 2778 s 6| -- m-z S.nd, wl,
D N - f—c Fravel,| ot
dray sandstons white rock [Ti]
#3370 T, 2L 0-70,_ 58 == 8 b, 4t wet
. ' 2" .
Eah oo BOLLLG 1o,2! 20




MORITORING WELLS

M-5
ELEVATION 452.3

PIPE & SCREEN

g' pjpe 455.3 ~ 447.3

13° screen 4G47.3 - 434.3

BACKFILL MATERIALS

concrete grout collar 452.3 - 450.3

bentonite seal 450.3 - 448.3

1/8" gravel ‘pack L haB.3 — 4331
N I IR TR I PR AR s SERL It

1525 SOUTH SIXTH STREET » SPRINGFIELD, ILLINOIS 62703-2886 % 217/788-2450 % TWX 910-242-0519
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CONTRACTED WITH

nARSON ERGINFY.RS

CENTRAL ILLINOIS DRILLING COMPA
1908 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61701

LOG OF BORING

(208) 662-5968

BORING NO. riw?
PRdJECT NAME hUTS‘;r‘\T:LLB PU‘H’}.:R STATION CONTRACT NO.
LoCATION PER PLAN -
DATUM HAMMER WT. IL0F  mammer pror_ 32"~ noie oA _ 8"
SURFACE ELEV. — CORE DIA. '_ CASING
DATE STARTED‘?"‘""B" COMPLETED c-R-84 DRILLING METHOD NSA
ELEV. DESCRIPTION nara lpEeThl SAMFPLES NOTES
DEFTH |SCALE | BLOwWS r-r.lwo.j-rvp: imecov.| QP |
7379 | 0,0 | 30
BT- clavey =f1t, wrl,
g3¢.5] tr. £ osand, oroas. | 1.4 L
OTT T O T ITETE TOIET
Ry, clavwey 531, rnand, i 3-2-7 [1iss | 177 -~
w7, pneme, BN, aino "
|4 340 S o annrs 3.2
, 5 [2-3-4 |2 |ss| 14| --
) It. hrn.-hbrn., candy
silt, wr. clay L
moist : T 3-3-5 |2 ss] 16(1.7 WATECR 2-8-84
#29.8 -1 |
DD 17.5 11:ib4pa
BAR 11.5 3:0Dp
Brn, sandy silt, " AAR ~——n
wi. tr. zlay o [27273 [ ss | 1812 WL 11.5 5:1pm
verv moist % T Screerr 25.0'k1
R 2" PVC pipe [L&
0-0-73 __5__ srF 1511.3 5-0. sticl] 1
$25.0 12.9 | Gravel 25.0%1
Bentonite 14.0
3rn. s11t, wr. 1. - 12.0
c~nd ' Plur 2.0'~surfl
g |2-2-0 A ] ss| 15|1.7 Yentonite-clay
verv moist-wet 12,n'-2.0" '
R Standplipe 3.0
5.1" stﬂck
0. 17.6 [ |2-2-3 2| ss| 18[1.b
—20(0-3-3 L2 s=| 17]1.2




CENTRAL ILLINOIS DRILLING COMPpAl
1908 OAKWOGCD AVE,
BLOOMINGTON, ILLINOIS 87701

LOG OF BORING {309) 662-5968
CONTRACTED WITH HERSON ENGINEESS BORING NO. M-7
FROJECT NAME HUTSONVILLE POWEH STATION CONTRACT NO.
LOCATION FPEH PLAN
DATUM HAMMER wT.__180#  nammer pror_ 30" woie ol 8"
SURFACE ELEV. CORE DIA. _ CASING
paTE sTARTED 2= 53-8h _ COMPLETED 2-8-84 DRILLING METHoD._ 1584
EL®V. DESCRIPTION s1raza locrrnl SAMPLES NGTES ]
DEPTH IScaLe| BLOows Fr, No.l-rYPE lrecowv | QP |
4379 0.0 | 30 7 —
/6. S 1Br, sandv silt wl. 21,4
lenses, . sand wet ]
Hrr., . sand
Brn. f-c gravel, wl. L
m-c sand, tr. silt 7-7-0l § | ss| 12% --
tqr2 9 net 25.0

ERND OF BCRING 25.0°




MONITORING WELLS

M-7
ELEVATIORN 437.9

PIFE & SCREEN

20! pipe 442.% - 422.9
10" screen 422.9 - 412.9

BACKFILL MATERIALS

cancrete grout cellar 437.9 - 435.9
bentonite & auger cutting 435.9 - 425.9
bentonite seal © 425.9 - 423.9
1/8" gravel pack 423.9 - 412.9

NENW I I PRI PEE PPV VR 0 Ry b}
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SILTY SAND, well soffedffounded,
fine-grained, quariz, grades from clayey
silt above, loose, medium brown,
saturated

SILTY SANDO & GRAVEL, well sored
medium-grained quartz sand, frace
coarse sand, fine-grained angular to
subangular gravel, medium dense, pale
brown, saturated

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-70 10/35/98 1
Driller l.ogged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45,0 Feel 8 inches 437.5 Feet HSA 3175.815
Well Depth Well Diameter TOC Elev. Sample Method Easting
44 3 Feet 2-in 1.D. 438.45 Feet 2-#. spiit-spoon 5676.110
0 £ Description 5
@ £ —_ = et
£ 28| o8 ®
c © - o - o
o w o o B 8
= ] = £ | 3
E| 2 | E |3 8|t =
o 2 o o | B o
w | D w |(x | OO0 =
Comments
CLAYEY SILT, medum piasticity, race =
] roots fibers, soft, medium brown, moist, =
| saturated below 10 fi.
]
I
cia B 51t by 4-in square steel
' 3 —5 75 stick-up casing to ~1.3
| _| 1 fi; concrete seal 0-3 fi.
[ I
K 12'1' |10 100 ML
11,2
% T 1 100
SRR ? ‘

3-36 L.

Bentonite/cement grout




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 2
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Eievation Drill Method Northing
45.0 Feet 8 Inches 437.5 Feet HSA 3175.5915
Well Depth Well Diameter TOC Elev. Sampile Method Easting
44 3 Feet 2-in 1.1, 438.45 Feet 2-ft. split-spoon 5676.110
w £ Description G
@ - s, [wd =
t |2|S|2 8 B
c ] — o e o
Rt 0 2, wd 1] E
L [+ ] R e}
@ — o [+ — —
= & |z |z2]|ElG 2
E | 3 E (o8| 8|2 5
1w —_ 41 O Ly Phoirg
w | D w | |0]|O0 =
Comments
sand 8]
heave |
t _J Sch. 40 PVC casing
flush-threaded 1o 0.01-in
a7 tactory-slotied PVC
hoawe 40— © screen 39.3-44.3 fi; #7
T B fine sifica sand 35-38 ft;
#5 silica sand pack 38-
’— = 45 i
.6.25 | | -
» <3, 75 WL CLAYEY SILT, medium plasiicity, frace
5 71 T4L sand, stiff, brown, moist ~ -
B8 S "END OF BORING “45feet = =~~~ ~ ~




CONTRACTED WITH
PROJEC’T NAME HUTS ONVILLEl PO‘){EH PLA

HANSON FHNGINEERS

LOG OF BORING

CENTRAL ILLINOIS DRILLING COMPA
1209 OAKWOOD AVE.

BORING NG,

BLOOMINGTON, ILLINOIS B1701
{309} 662-5963

&

yr
Y

CONTRACTNO.—

LOCATION PER PLAN ' }
DATUM : HAMMER WT. 140F ___ HAMMER DROP _____._BOIL __ HOLE BlA an
SURFACE ELEWV. CORE DiA. ._ CASING
DATE STARTED_2=7 -84 COMPLETED 2-7-BL DRILLING METHOD—ﬁiS.A_h_________
EL}:\Tl DESCRIFTION raa{pErT SAMPLES NOTES
pepTH lSCALE| BLOWS FT.| NO, | TYPE lrecov| QP TE
5 1 o.0] 30 7
Brm. ﬂayev S1LL,y Wi 4
tr. sand, occas.. i
438,/ arcanic f‘ibﬂs maist 1.1
| Brn. silty sand I~ 2-5-7 | 1lss 18" 1.4
+36.3 B S P
Brn., silty szrd,. wl.
tr, f, sand .
- 2
moist’ 5 |2~3-5 | 2])ss |17 | 1.4
L )
3-5-5 | Alga*| 18 | 3,2
- WATER 2-7-87
43,0 R4 w
Brn. clavev silt,. wf - ﬁDqu.O 11’555
tr. £, sand molst BAR 19.0 3:4571
. e 2-3-3 | blss |18 [1.8 ABR ~co—mn
—10 Wl 12.0 B:730e
GpE.5 10.9 S_a_an |
i
Brn. gray clayey 5117 - '
wi'. tr, f. sand, ’ 2-2-2 ja4ss |18 11,2 Screen 21'5"3
sm., zrayv silt pocketi - Gravel 21.5-1
” | Bentonite 1§.°
ay entdn
__15 2"‘2"3 6 S8 18 1 ? 13-5"‘1-{.0'
2" PVC pipe (1€
N — 4.9 stick Yp
Bentonlte came
-
: 174 |- _n_ grout 4.0'-4.€
2.0 | ’ 1-2-2 | 7 1ss 118 1.2 Plugz 2.0'-syrf
Brn. sandv silt, wl. ~ Standpipe 3.0°
oceag, . sand lens
L Baled well At
g T2 T i ; 1135pm 2_,(}..-;:11
2/ uet emy molch 19,5 | 2D 0-1-2 2 Jss |1R 1.2 21.8‘ water |le



CENTRAL ILLINOCIS DRILLING COMPA|
1908 OAKWOOD AVE,
BLOCMINGTON, ILLINOIS 61701

LOG OF BORING [309) 662-5568
CONTRACTED WITH HANSON ENGIN‘T:EBS BORING NO. M2
PROJECT NAME SUTSQEVILIE POWER STATION CONTRACT Mo,
LOCANON PEi ILAN i
. I]‘ ﬁ__BTr—‘-ﬁu
DATUM HAMMER MM_ HAMMER Unop_j_(_)______,__ MOLE Dta.
SURFACE ELEV. CORE Dia, . CASING
DATE STARTED___2-7-8L COMPLETED 2-8-84 DRILLING METHOD-—-——_h_S,ﬁ%__
[ erev. DESCRIPTION | <1nacaloeprml SAMPLES NOTES
DEPTH '5CALE| BLOWS r-r! ND.!WPE !Rscnv_] QP [
£39, 0.0 30
417'9151". silty sand Twet 21.5 0-0-0 |© |ss | 1R 2.1
END CF BORIRKG 21.5° i
L




MONITORING WELLS

M-8

ELEVATION 439 .4

PIPE & SCREEN

5.0 sgcreen 472.9 ~ 417.9

BACKFILL MATERIALS

concrete grout collar 43%.4 - 437.4
bentonite & auger cutting 437.4 - 425.9
bentonite seal 425.9 - 423.%
1/8" pgravel pack 423.9 - 417.9

VETE; IN adP R PRI FR FH Y VR e PRV K}
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Project Name/No. Boring No. Start Date Prage
AmerenCIPS - Hutsonvilie 249-3 MW-10 10/7/98 1
Driller Logged by: End Date Depth to Water
AEC. Indianapoilis, IN Steve Mueller/STMI 10/7/98 ~2.5 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
11 Feet 8 Inches 452.9 Feet HSA 4730478
Well Depth Welil Diameter TOC Elev. Sample Method Easting
10.7 Feet 2-in L.D. 45423 Feet 2-ft. split-spoon 2559.807
£
o - Description S
] = —~ [ =
§ |8 |8 |28 5
c O e [+ - o
2l 128 2 §
=% a | ; £ | w
E |3 EI18 | 8|8 3
© = ] © g . @
nw | D w | | 0|0 2
Comments
199 i[ [ ML CLAYEY SILT, vegetated wilh grass, sofi, S-H by 4-in square steel
"o o 50 L dark brown to black, moist {{opsoil) stick-up casing to ~1.5
s SHTY SAND, well sorfedirounded, ’
- fine-grained, quartz, loose, yellowish
L2201 |sp orange with dark orange lamina (2-3 mm),
& saturated below ~2.5 ft
126 T Bentonite/cement grout
‘25' " l— 5100 0-3 ft; 1/4-in bentonite
L ] SICTY SAND, well sorfedirounded, chips 3-4 fi.
5, 26, fine-grained, quartz, laminated, dense,
o5 50 — - 83 light gray to rust colored, predominantly
’ - light gray below 7.5 fi, saturated .
- “. (weathered bedrock) Sch. 40 PVC casing _
I “SANDSTONE, Tine-grained, quartz flush-threaded to 0.01-iry
factory-slotted PVC
10— = screen 5.7-10.7 f: #5
L Pats - END OFBORING S17feqt =~~~ -~~~ ~ silica sand pack 4-11 L.
— 15




Natural Resource Technelogy, Inc. SOIL BORING LOG INFORMATION
Standard Scoil Boring tog Form - General Use Rev. 8-2000

Page 1ot 1
Faciiity/Project Name License/Permit/Monltoring Number Boring Number
AMEREN Energy Generating — Rutsonville Power Plant MW~ IR
Boring Drilled By (Firm name and name of crew chief) Date Driling Started Date Drilling Completed | Driiing Method
Boart Longyear 10/03/01 10/03/01 HSA
Randy Radke
Faciity Well No. Unigque Weijl No. Common Well Name Final Siatlc Water Level | Surface Elevation Borehole Diameter
Feet M5L 440.820 Feet MSL 8.25 inches
Boring Locatlon 3217.083 Feet N Local Grid Locallon {if applicable)
State Pl Lat On O
e Piane 4654728  FeelE Long ° E
ls O
County Civll Town/Clty/ or Village
Crawtord Hutsonviffe
Sampie Soil Properties
= o
@ = .‘é’. @ Soil/Rock Description 2
AE Bl 3| ¢ And Beologic Origin For o e o |88|w= z 2
335%' ‘:—: = Each Major Unit w | 2 2| 2sle 2xl g L2
Eo|28| & | 8 ® |02/38 S §E|d5|gE |82 « | 8§
Zg oo fan) Q = O3 xT0 o. [ T 77 T - 2 T (s i B (W o [ea &)
0'-5" EILL, aray with orange mottiing, coarse '
MwW-1R B 23 sand with clay, dry triabie
Q-2 46 [~ .
2 -
- grades to sand with gravel, coarse FuL . -
MW-TR| | 34 :
5-4.5 66 ,-_ 4
MW—1IR 34 5'-8" SAND, orange, poolly graded, coarse
57 | 20 | 45 [T©
- SP
MW-1iR 23 - 8 .
i w |23 810" SAND with GRAVEL, brown, poorly
-5-8.9 _ graded, rounded, fine gravel/coarse sand 5P
10 —
MW-1IR - 22 [ Lﬂ ~:1 6" SANEL peorly graded, medium to op
10-12 3z [ parse
12 WE 16" SAND with GRAVEL, brown, poorly
N graded, rounded, fine gravel/coarse sand
MW- 1R 23 —
es5-1a8 20 | 33 [Ty sp
MW-IR 3 | 5073 16 '
1517 - EOB @ 18°Auger Refusal
[ 18
L 20
= 22

I hereby certify thaj the information on this form is tree and correct to the best of my knowledge,

. - ya Fi
Signature W %_\ "™ Natural Resource Technology, Inc.




Reme o Warershed?W sstwarer| |

Rm:cEanmfRad:vdmmﬁD Other L

Was Mamsgement [ MONITORING WELL CONSTRUCTION

ri?hxyjiﬁiriu;m Namc Ln:‘.u Gm Locanon of Well R NE. Well Name
-y 1Y "
%—lu n -~ =" N TAT 1wt —__ﬂ. DS fr DW - Mw" H?\
Facility Lizeose, Pexmis or Moniicring Ne. [[ocal Grid Onigm 1 ( estnsed: L ) or Well Location LI |- Unigee Weil Na. [DNR Well I Na.
. Lar ° ’ ' "Lc:ng. 3 —
FEyD SL. Plene £ N, RE SN me‘“h‘wfo;os,rz ool
T wal ' == Secdon Losation af W = DF ol e o Rame o o o B
YP““ T WelCode _ 7 MW M Aol 1/4 of Se, T MR ow ™ R (RC.AY m( S
_ T ocanon af Well Relabve 1o Waste/Soles | Gov, Lex oo : Ke
Distmee from Waste/ | Eav Stes.. |'p [ Upgredient s P Sudegradient ,
Sourcse YD " " | Apply' o |4 ] Dowmgradient  n [J NorKoown Donrck Lengyent
© A Promctive pipe, top eleveriom  _ _ _ .. __ _ fr MSL —— " 1. Cap and Jock? ' B Yes [ Mo

_4Y43 . sEnMSL

€. Land surfacs clevarion ~dde. 926 ML
DSucfzx::s:aLbonmn___'__._f‘LMSLm_Q & ft Bals
1USC5clasmﬁ::anm of =oil mear sereen:
Ggrp O oMO GCO GWID swill S5F &
s scD MDD MHD L O cH O
Bedrock [O.

B. Well casing, top elevarion

13. Sieve analysis performed? M Yes B No
14. Drilling medioid wsed: Rowtmy 0150
Hollow S5ttm Anger
Other
15, Drifling fivid peed: Warer 102 Ar OO 01
Drilting Mud ] 03 Noee B 29
IG.Dri}lingaddiﬁVt:susud?' O Yes B No

Deseribe i
17. Souree of wety {amach mmabvsis, if required):

_EMSLer Y. oft

E Becammite seal, mop

F. Fine sand, wp

_fEMSLer__H.08

G, Hliterpack 1op

H. Scem jeimnt, 1op

LW;_SIbmmm

X Borchole,bomorn  _ _ _ _ ., _ id }-{SLm_LE.Qﬁ.\\
1_ Borchaic, diamerer _8.%
M. OD.wellessing . 2.35 g
N. 1D. well casing 2.} &.n.-

2. Prolective cover pipe:
a_ Inside dizmercr:
b. Lengh: '
. Marizl:

4. Additional protectan?
If yes, descripe: 3 Bumper PosT

3. Surfaes seal:
Other 3
4. Mareial botwesn wd'l casing and prowaive mpc
Bepmmite [ 30
SHND S Other B S
5. Armmuier spmee sexl: & Gramiles7Chipped Bermmite M
b Lhs/gal mpd weight . . . Bemomte-sand shory3 . 3 3
c. Lixs/gal mnd weight.. ... Bomonite skrry 3 3}
d__ % Beomnir ...... Beoooireomemgrom [l 59
e Ft* volurncadded for amy of the zbave
{ How msmiled Tremie '

Tromic parmped [
Gravity B

a. Bentronite gramiles
Didm O38m D12k Beponte ckips [
Oter [

EY R

ML EEE

5. Benumnite seals
b.

.

B

T
‘.‘

7. Fimc send material:  Manufaconer, produst name & mesh size

+ HT Baveer Matsraat
b. Yolomec added fi3
2. Fiiter pack mamial: Manmiacmrer, pmnu:xnme&m:shsm
L UHO Amedican MKTER AL

b. Vaolurne adkded §3

9. Well cazing: Fiush thresded PVC schednle 40 B

Flush threoded PV, schedule 80 [
Crher O 52
10. Scesn macenial: _ PNC g
& Screon ype Facoryau I§ 11
Cantmonssiot [ o

b. Mumifschmer __o% o i Se nd g
c. Slot size: Do) Din
i Sloted length:  lo.ph
11. Backfll marerial (below filter pack): Nenc B 14
- Dher [T 22

1 herety cernfy 1hat the injormanion on this form 35 true and coreet o the best of my knnwlme:

Frm

S A9

WATU AL

REEM L= Techpslsgy LN,
- N I{



WELL NAME MW-11R JOB NO# 3410-1824

WELL DIAMETER 27 LOCATION Hutsonville, IL

(MEASUREMENTS BELOW FROM TOP OF CASING} DATE 10/3/2001

TOTAL DEPTH 17.7
DEVELOPED BY G. Jones

DEPTH TO WATER BEFORE
DEVELOPMENT 13.55°

DEPTH TO WATER AFTER
DEVELOPMENT 13.60°

DESCRIPTION OF DEVELOPMENT METHOD
{Check One)

[ SURGED W/BAILER & BAILED
[] SURGED W/BAILER & PUMPED
] SURGED W/BLOCK & BAILED
X SURGED W/BLOCK & PUMPED
[] OTHER

CAN THIS WELL BE PURGED DRY? [] YES [ NO

VOLUME OF WATER IN FILTER PACK AND WELL CASING Gallens
VOLUME OF WATER REMOVED FROM WELL 120 Gallons
CLARITY OF WATER BEFORE DEVELOPMENT . Drk Br Cloudy
CLARITY OF WATER AFTER DEVELOPMENT Clear
VOLUME OF WATER ADDED None
SOURCE OF WATER ADDED None
START: END:
TIME SPENT FOR DEVELOPMENT 60 Minutes 413 P.M. 513 P.M.

COMMENTS:



Natural Resource Technology, Inc. SOIL BORING LOG INFORMATION
Standard Soil Boring Log Form - General Use Rev. 8-2000

Page 1 of 2
Faclity/Project Neme License/Permit/Monitoring Number Boring Number
AMEREN Energy Generating — Hutsonville Power Plant Mi-~14
Boring Drilled By (Firm name and name of crew chief) Date Driling Started Date Driling Completed | Driliing Method
Boart Longyear 10/03/01 10/03/01 HSA
Randy Radke
Faclity Well No, Unique Well No. Common Weli Name Final Stallc Water Level | Surface Elevation Borehole Diameter
Feef M5L 440.930 Feet MSL 8.25 inches
Boring Location 281.508 Feet N Locat Grid Location (if applicable)
State Pi Lat Ow Oe
Bie Flang 5325.781 Feel £ Long °
Os COw
County Civit Town/Cliy/ or Village
Crawford Hutsonville
Sample Soil Properties.
= -
@= £ ,_%’,:‘ Soil/Rock Description 2
_elE E 3 | ¢ And Geologic Origin For o el o |2 £lex z 2
2~ £z ‘; £ Each Major Unit w | g L |lge|2 2 v_ 2= = - 2
Ev|eg| 2| 8 b |9\ T8 2 |ES|885|3E|R2| « | 88
253 [43] [ > [C R -~ ] [-% LDw|ZT o | SO |aE s o [relp %}
[ 0'-7'6" SILT. brown {I0YR 4/3}, moist, 4
= non-plastic oy
- g L
— P Yy
.~ s
- e
MW-14| o 23 - ’,
P.5-4.5 23 [ 4 ML // 7
-~ /s
MW-14 R - o
N 18 6 s
5-7 22 = /// g
L s
-~ TR, _ >
-1l o 12 [ 8 176 :2 Etil SILT with SAND, brown (0YR 4/3) M //,
7 5.5 12 ow plasticity, molst /'/.
I s
[ ok
- — i0 yellowish brown {10YR 5/ 4), increase piasticity ML LT
i
MW-14 24 [ S to medivn /./
10-12 o 7.
— 12 954
MY- 14 e 12'6"-18'6" LEAN CEAY. brown (7.5YR 4/2), <
b 514t 18 12 4 10-15% grey/arange mottling, medium plasicity i’
— s
Mu-tal o, | 1 g cL ,
15-17 1o s
C 7 \
MW-14] o (o 18 "/
7.5-18. o 18'6"—26" SAND with SILT. wet, non—plastic /”‘/./
20 e
MH- L ‘7
20-22 1 SM '
22| - D
MW-14 ”0 22 |~ 23'6"-24" SAND seam, medium //./7
052415 33 : = [ -
1 hereby certity tr@g the information on this form is true and correct 1o the bEEMo] my knowiedge. J
Signature Firm
Y % M_\, Natural Resource Technology, Inc.




ng — Hutsonville Power Plant MW—14 cont. Page 2 of 2
Sample Soil Properties
Zl ., | ® _ - N
Q= £ g Soil/Rock Description =
_ g E E a c And Geolagic Origin For o el o % s v = Ea _2
B2 $ | = Each Major Unit w | £ 2l L (a8 282 _ 2% g g
Eg |28 2| & B 22|58 S |ES25|8%F BE| K a5
zZ 50| m (=} 2 U (FO| o OB |20 |35 | ES] a X Q
20 - 24'-26" SAND with SHLT, 85 above K¢
- SM '/,/ /
MH-14 12 | v v
18 — 26 e
25-27 23 - 26°-30" SAND with GRAVEL. coarse sand, platy
L fine gravel, paorly graded 0.
MW-14| | 23 —28 0
27.5-28b 34 sp g
— gravel becomes rounoed -
30 0
|32 °,
32 4" LEAN CLAY with Gravel seam, gray (5Y 5/1), R
rounged, tine, 2-7X sheli tragments ©-
MW-14] | 33 - sp o -
p.5-345 5% [ 34 O
-
— 38 Advance
- Hydropunc
- Sr discrete
— 38 water
I sampler
— E03 & 39° Orivers
— 40 note:
- sand and
- gravel as
[ 42 3bove
— 44
46

n o I
~ o @

44
Ja

(o] o
o w

o
e

TTT T T TT T e T I [T T T [T O[T T AT [T I T T T I T TTT7
on
(=]




MONITORING WELL CONSTRUCTION

Rome to: Warershed W sstwarer [ Waste Mamagemenz [
' ) RemefanmiRedsvelooment, § Other | 1. } :

Facility/Prosect Name Loca) Gnd Locanen of Well ap ] - OE. [Well Name
Horbsanuitle Fowrerz STATIOW A Qs fupw | M-

Facility Licsnee, Pramit or Moniiergng No, [Local Gnu Ongm [ (:stxmm:d o). or Wnl] Lotaton [ | Limgue Weil Ne. |[DNR Wedl iD Ne.

. L=t ].nng. Jor T e e e e e P
-Fanurle e [ Pme LN, __RE SCN D= W“Hl“mhdo, 63/z2 60
Wdl_._.__...._;m___ Serpon Locaicm of Waske/Soures -+ . D'E, W ﬂ} — mm d 4 v v 5 +
T?P""‘.. el Code |2 | Pz lemlibol 1% ofSes. LT, N.R ow|’e g %Br Name (fi=z, lasm) and Fimp
oae ‘!H - Locanmm of Wwell Relagwve to Wase/Souree | Gov. Lot Number adle
Distance from Waste/ | Ent Stds. | 3 [ Upgredient s [ Sidegradient 7
Source ~ E3CY f | Apply' 4 8 Downgradient m [1 NowKoowm | ——— Bone]T Come Yepe

- A Prowctive pive. top eleverion  _ _ _ . _ _ f. MSL L 1. Cap wmd Jock? - ’ B Yes [ No
) i : 2. Prowecrive cover pips: )
B. Well casing, ;op elevarion - 443,32 fLMSL 2 Tnside dismeter Y O
C_Land surface clevation -d4 9. 9 3R MSL b. Lengrh: B ~J.0f
A =5 c Mawial: : Secl W04
D. Surface seal, botam _ - _ _ . _fL MSLar _ O. D1 @b-—'ia:.- : I . Omer [ &
12. USCS clessifieation of soil near seyeer: PR RSN 4 additional prm:cncm" ® Yes O
GP 0 GMO GCO GW[D swD 5P K If yrx, deserioe: .3 Bormpen PogT '
sMt scD MO MED O cy D B B 30
Bedrock [ . 3. Sipface seal: cucmite:
3. Sieve zmmlysis performed? ; Con -
13, Sieve _ ysis p . I Yes B No o . Other O
14. Drilling methnd ased- Rotary 030 B 4. ‘Aa!malhcrwt::lWCH:zsmgmdprD::::rvcpJ:pc.
Hollow S Apper B 4 2 Benrmmies 1
Other - & S AT Other B

‘
21

43

7
Y
%!

5. Armmisr sprace sesl: 2 Grannlar/Chipped Beoomite Bl
Lhe/gal mud weight . . . Bemome-sand shory[J . 35

Y
ER

15. Driling fimid nsed: Warer 302 a0 D3

.
t
’

e b b
1 -3 0 2
Driling Mod[J 93 Nopz B 99 = c. Lis/gal mud wmight .. ... Bomonite shory & 31
) . = a % Beniomite .. .. .. Beoronircomem groam [ 5 ¢
. addiives wsed? = 3
16. Drlling ves ] [ Yes ® No 2 c Ft 7 volume adied for eny of the above
- -_;-: f.  Bow ipsmlied:  Tremie T
17. Souree of wamr (susch anabysis) if required): b B -
- = WSS, z v g Gn'my ]
= 6. Bemie seal 2. Bemmire gramiles )
b, DM D38m OW2m  Pemomie ciips D
E Bommiteseal. mp _ _ _ _ . _ EMSLor _ 24, Oft c Ot [

F.Fmcsand wp i MSLor 24 o '}.chsmd_.marzriai: Manufacmrer, modnet name & mesh size
' L# "] BADkER. "
G.Fiwrpack. 1o _ _ _ _ . _ fLMSLor _Z4&, DR b. Volume addcd f13
S 8. Fiiter pack mawriak Manufacoaorer, prncnam:&mﬁhsm
H.Sceenjomnios o .. . an.San_ééi. t'~_>f3<.‘*~~~w = e FHO  Apemicpw PN :
> b, Volme added FE
1 'Wel bonom e __ . BEMLa_32.0R 9. Well casing: Fitsh threaded PVC schednle 40
' . ’ Fiush threaded PYC schednls 80 0 2 4
3, Fhwrpack bomom _ _ _ _, _fMSLo_ 35 o~ BT Ower O 28
::2-’.;';’; 10. Seresn material: _ PV C E
¥ Borchole,bowom - _ ., _& MSLer_39 .08 n  Screen type Facmryou B 13
' \ = : Conimons stor T 0]
L Borchaie, dismeer 8.3 Oher O 2Y
i ‘ ) ) b, Mz=mufactooer ;Shhﬂ.ﬁbﬂ g
M. O.D. well casing a_é§ : ' o t. -Slotsee | . b.olenm
it e - : d. Slotred length: C _S.eh
N. LD well casing 2.0 - L . 11, Backfll matezial (below filter pack: Nene 0 334
Formatinar Cofidsde - Other B 22

I hereoy cerify that lhe micrmanon on this form s tee and correet 1o the bestof ray icrmwi:un:.

S:gr.a.m.r: (5" Fom
AZ %// MaTvaen: Pesovreg T-—ct-m!--}? Lric,




WELL NAME MW-14 JOB NO# 3410-1824

WELL DIAMETER 27 LOCATION Hutsonville, IL

(MEASUREMENTS BELOW FROM TOP OF CASING) DATE 10/3/2001
TOTAL DEPTH 35.27

DEVELOPED BY G. Jones

DEPTH TO WATER BEFORE
DEVELOPMENT 18.23'

DEPTH TO WATER AFTER
DEVELOPMENT 18.9%°

DESCRIPTION OF DEVELOPMENT METHOD
(Check One)

[] SURGED W/BAILER & BAILED
[] SURGED W/BAILER & PUMPED
[] SURGED W/BLOCK & BAILED
) SURGED W/BLOCK & PUMPED
] OTHER

CAN THIS WELL BE PURGED DRY? ] YES NO

VOLUME OF WATER IN FILTER PACK AND WELL CASING Gallons
VOLUME OF WATER REMOVED FROM WELL 150 Gallons
CLARITY OF WATER BEFORE DEVELOPMENT Cloudy Br
CLARITY OF WATER AFTER DEVELOPMENT Clear
VOLUME OF WATER ADDED None
SOURCE OF WATER ADDED ‘ None
START: END:
TIME SPENT FOR DEVELOPMENT 60 Minutes 301 P.M. 4:01 P.M.

COMMENTS:



Natural

Resource SOIL BORING LOG

Technology

Page 1 of 1|

Facility/Project Name License/Permit/Monnonng Number Boring Number
Ameren Hutsonville Power Station Drilling TW-115s
Boring Drilied By: Name of crew chief {§irst, last) and Firm = Date Dnilhng Staned Date Dnilling Completed Pniling Method
Steve hollow stem
Boart Longyear 57172004 5/1/2004 auger
Umque Well No. Well ID No Coramon Well Name Final Staiie Warer Leve!l Surface Elevation Borehole Diameter
TW-115s Feet MSL 438.4 Feet MSL. 8.3 inches
Local Grid Origin - {4 (estimated: [77) or Borng Location [ o _ . |Local Grid Location
- State Plane ‘N, E SICIN ‘ Lat X N 5 E
1/4 of 174 of Section T R Long ° ' k68046.72 Feet ] S1176886.34 Fee1 [ W
Faciliy ID County State Civil Town/City/ or Village
Hutsonville
Sample _
5 —
P = Sol/Rock Description < | B Tl s E E
dE R | €Y . . Z |2 50 @ & g -
sl =l B | 8= And Geologic Origin For e | el oW |2 ~ &b
pa|< g S |=g o S A - RQD/
ofle 2 3 |=8 Each Major Unit o | 55| V| £ b s
Eo|® 8| £ BT S 3E|l w = & = Comments/
z5|82 @ |2a T |nO| D | O = 3 Lab Test
L ('-36" Drilled without sampling-see log ,f//
- TW-1154 for complete description. L /
5 sC P
o é
— 15 /
— 20 %
i /A
i CL
e
- . o\
- 25 ?o’.p_‘q
i b (]
. Gp ¥y
i o b
- A
i R
L sw o
i e
— 35 SW e
L S
END OF BORING AT 36 Well set at 35
1 hereby cenify that the information on this form is true and corzect 1o the best of my knowledge.
Signatys =T _ Pirm - Natural Resource Technology, Inc. Tel: (262) 523-9000
FF i /2{.(,[‘14\._(“\'—._—' Paula Richardion 23713 W, Paul Road, Unit D, Pewaukee, W} 53072 Fax: (262) 523-5001

Templare: NRT BORING LOG - Project: 1375 LOGS.GPJ



Natural
Resource
Technology

N

R T

MONITORING WELL CONSTRUCTION

Facihty/Project Name

Ameren Hutsonville Power Station Dnlling

Local Gnd Locanon of Well

80804672 BN 117688634 ¢ BY

Well Name

TW-115s

Facility License, Permit or Monitoring No. Local Grid Ongin [ (estimated: 7] } or Well Locattion [} [Unigue Well No. Well Number
Lat. ° i . Long. : " or
< W Tied
Faciliry 1D St. Plane fi. N, fiE. Date Well Instalie
Secton Location 05/01/2004
Type of Well Well Installed By: (Person’s Name and Firm)
114 of 1/4 of Sec. T. R.

Well Code 12/pz

Distance from Waste/

urce
Sour fi

Lacation of Well Relative to Waste/Source
o [0 Upgradient s 1 Sidegradient

d_B Downgradient n {1 Not Known

Gov, Lot Numb

o Steve

Boart 1Longyear

A. Protective pipe, 1op elevation fi. MSL 1. Cap and lock? & Yes {1 No
] ) ] m 2. Proleclive cover pipe;
B. Well casing, top elevauon 44089 o MSL - / » Inside diameter: 40 i
. Land surface elevation __ 4384 A MSL b. Length: _ 60 5
D. Surface seal, bottom 4374 qfoMmsLor .10 f ¢ Material gf;:é g;i
12. USCS classification of soil near screen: d. Addnienal protection? O Yes ® No

GP O GMO GC[} GWO SWR SP R If yes, describe:

SMO sC0O MLIO MHD CL O CHO Bentonite B 30
Bedrock O 3. Surface seak Concrete 0 01
i 13. Sieve analysis attached? [0 Yes B No Other [0 B
| 14, Drilling method used: Rotary O350 4. Matenal between well casing and protective pipe:

' Hollow Stem Auger 941 Bentonite [1 30
! Omer 1 HE SMQ Other. @ B2
g~ 5. Annular space seal: a. Granuiar/Chipped Bentonite & 33
(15 Drilling fluid used: WatesE102 A D01 b. Lbs/gal mud weight ... Bentonite-sand shurry 0 3 5
: Driliing Mud(103  None ®99 c. Lbs/gal rmud weight _ . . Bentonrte sharry {1 3}
o ) ) d. % Benlonite . . . Bentonite-cement growt [0 50
16. Drilling addnives used? 0 Yes ®No . F£ volume added for any of the above &

. f. How installed: Tremie O 01

Describe . A Tremie pumped [3 02

17. Source of water {artach analysis, If required): Gravity ® 08
6. Bentonite seal: a. Bentonite granules [J 33
b. D l/4in. $33/8m £21/72in.  Bentonite chips O
E. Bentonite seal, top fi. MSL or fi. c. Other ] ¢
7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, tap 4104 5 mSLor 280 f \ a #7 Badper 2
\ b. Volume added fit
G. Filter pack, top 4094 f MSLor 290 p §. Filter pack materig: Manufacturer, product name & mesh size
\_“ a #40 Badger
H. Screen joini, top _ ABA g MSLor 300 g \\\ b. Volumne added iy
. ' g, Well casing: Flush threaded PVC schedule 40 69 2 3
i. Well bottom 8034 fiMSLor 330 £ - Flush threaded PVC schedule 80 [3 2 4
\ | Other 0 BE
J. Filter pack, botiom _ A4 {5 MSLor 300 g \ 10. Screen material: PVC B
% . a. Screen Type: Factorycut @ 11
K.Borehole, botton 4024 [ MSLor 360 # Continnous slot 3 01
Other [1 =&
L. Borehole, diameter 83 i b. Manufacturer Boart Longyear .
V c. Slot size: _0.010 g,
M.OD. wellcasing 233 i d. Slotted length: 50 n
11. Back i}l material (below filter pack): None & 14
N.1.D. wel} casing 200 Omﬁf{&é B2

] hereby certify that the information on t

his form is tnue and correct 1o the best of my knowledge.

Signature

2M(ZLCZLH“]E Richardson

Firm Natural Resource Technology, Inc.
23713 W._Paul Road, Unit D, Pewaukee,

Tel: (262) 523-9000
W1 53072 Fax: (262) 523-9001

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)



Natural
Resourece SOIL BORING LOG
Technology

Page 1 of 5

Facility/Project Name License/Permit/Monitonng Number Boring Number
Ameren Hutsonville Power Station Drilling TW-115d
Boring Drilled By: Name of crew chief (firs1, 1as1) and Firm Date Dnlling Siarted Date Drilhng Completed Dnlling Method
Steve '
Boart Longyear _ 4/29/2004 5/1/2004 hsa, core
Umque Well No. Weli ID Ne. Common Weil Name Final Static Water Level Surface Elevation Borehole Diameter
) TW-115d Feet MSL 438.4 Feet MSL 8.3 inches
Local Grid Ongin §<] (estimated: ]} or BormgLocation [ . , . [Local Grid Location
State Plane N, E s/eiN Lat 5 N R E
1/4 of 1/4 of Section T R Long ° ' Bp8052.56 Feer (1S 1176882.3 Feet [ W
Facility 1D Counry State Civil Town/City/ or Village
Hutsonville
Sample —
=] —
W E ¥ g % Soil/Rock Pescﬁglion E E E o E g
@ i’ w| 2 E = And Geologic Origin For £ |5g ;ﬂ »] 5 an
D 4 a 2 = = pnd A
Al 8 L; . Each Major Unit > 2 S| 0 | & B o RQD/
Eg|® 8] 3 s E | 2E| » & & = Comments/
Zz5|3&| » |24 z |E8| 2 | O a E3 Lab Test
S]S ?g 0"-3.5 SANDY CLAY, very dark greyish /
L trown (10 YR 3/2), very fine sand, moist /
CL /
2 24 % /
58 24 /
_
| 3.5°6'CLAYEY SAND mottled grey-brown to 777
3 24 tan, very fine sand, moist Yy
SS 24 e
SC [z g
— s A
Sz 6'-22'FAT CLAY, brown (10 YR 4/3), soft, 7
L plastic, moist /
s 4] 24 i %
S8 X 24 /
58 4 y
7 0] 24 I /
sS 24 L "/
wet at 13" /
8 0] 24 i /
SS 24 /
— 15 /
| Z
1 hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Fim Natura] Resource Technology, Inc. Tel: (262) 523-9000
55%,&« /Zbéz‘ﬁﬂ-eﬁ?—p— Paula Richardbon 73713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262) 523-5001

Template: NRT BORING LOG - Projecrr 1375 LOGS.GP)



| Natural

| Resource
# Technology
Boring Number TW-115¢age 2 of 5
5 —
= i inti @ £
. E g |, 3 Seil/Rock F)escr;]p.ucn @ £ £ e % 5 .
v Zg| 2 (2= And Geelogic Origin For £ |55 ” - =y o
5 o S o o o )
o £l=s 3 L; =B Each Major Unit E; z% |5 o & RQD/
Eo B § B %E S | BE| » & fa) = Comrments/
Z&5| 32l m |aoa s S T 5 [ e o B = Lab Test
9 24 gt /
AT 622" FAT CLAY, brown (10 YR 4/3), soft, 7
plastic, moist
I at 16' color change to olive grey (5Y 5/2) %
10 24 i /
) 24
X L CcH %
11 24 ™ 201 at 19.8' 2" sand seam, very fine sand /
sS X 24 20-22" trace very fine sand /
A 2
12} 24 ' ' /
12\ 22'-22 9'SANDY CLAY | 7 7.
i 22.9-32'POORLY GRADED GRAVEL WITH S
A | SAND, olive grey (5Y 5/2), rounded, very fine
13101 24 10 fine sand
58 X 0
— 25
141 24 i
58 X g
15} 24 i
55 X 7
16 | 24 30
S8 X 4
Y " | 32-33'WELL GRADED SAND fine 10 coarse,
L trace rounded gravel
33'-36' WELL GRADED SAND WITH
[ L GRAVEL, very fine to coarse sand, fine 10
181 ) 24 medium gravel, rounded
35 14
— 35
19 ] 2 I 36'-39' POORLY GRADED SAND very fine
L to medium, trace gravel, rounded
2001 24 i
58 i4 -
39" 40" WELL GRADED SAND WITH
a L. 40} GRAVEL, fine to coarse gravel and sand
21 8] 24
S5 X 1]




Natural
i Resource
§ Techuology

Boring Number TW-115¢ 3. of 5
Sample —
Q —
2T 2|3 S0i¥/Rock Description g g E o E% g
alzw| 2 |88 And Geologic Origin For s | £ £ £ -] E ]
S o [ = u a .3
Ef_“ = ¢ [‘; = § Each Major Unit % E%‘ LB e e RQD!
£ Wooo B e | 2E| » S T Comments/
" |5 g =2 o5 < L g = 9
Z513x @ |0g r |gto)] 20 & 2 Lab Test
| 4042’ WELL GRADED GRAVEL WITH GW [ p
2244 24 SAND, fine 1o coarse sand, fime to coarse SR
5S 12 ravel, rounded ol
i 42'-58' WELL GRADED SANI) fine 1o coarse e
sand, trace gravel, rounded e
gg %g 2" gravelly sand seam, fine to coarse gravel at SN
24 24
S5 13
25 | 24 i
S8 X 14
26 |1 24 — 30
SS X 13
271 24 i
55 X 16
28 b1 24 L
SS 15
- 55
20 0] 24 I g
SS X 9 L
2 Y z 58'-70' WELL GRADED GRAVEL WITH ey
| SAND, fine to coarse sand, fine 1o coarse boaS
gravel, rounded 2.3
L 1 ¥
3 24 60 A%
S8 7 4 9
- ;‘- -
e b
32 1) 24 i %
ss (\] 24 GW .".
L o b
-
g
33 )] 24 i SR
55 12 -y
— 65 3V
A
a L Y
34 24 R
58 X 4 ) ‘..




Natural
i Resource

B Technology
NoROT Boring Number TW-115a 4 of §
Sample _
Q —
=] = - Soil/Rock Description <c | g E . £ £
dE|F g8 o < |3 > | 9 £ 5
3 2 “E_ = And Geelogic Ongin For 5 |8g| 2 .;I Py g
= ¢ L; = § Each Major Unit 5 Eg v E | E o RQDY
28| & |8t 5 |sE] » ] 5 = Comments/
3¢ 2 |Qa T lEg 2 | O a = Lab Test
il 58-70' WELL GRADED GRAVEL WITH '.“. g
L SAND, fine to coarse sand, fine to coarse o,
24 gravel, rounded oW 0. g
"L K
2l
— 70 Y L5
2; 70'-74 WELL GRADED SAND fine to coarse :
-
24 i SW i
4
24 .| 7488 Logged from cuttings; WELL GRADED | . Gravel starts coming up
0 | 5| GRAVEL WITH SAND fine to coarse sand, ark in cutiings.
fine to coarse gravel - X
24 i -
0 Y
24 i 8-
o] e
L9
1"
24 - %0 ',.-'__;j,
0 -
- GW lofihmy
%
L 2
24 "
0 ,'}u:.
L ey
Sl
v o'y
- L‘h
| 0
24 ;‘- -
0 (o -
2 | | 88-90'WELL GRADED SAND very finc to |
L medium
= 90 ; : -
180 90"-105' SHALE, grey-blue, friable, moist |
B isHAl
|




Natural

Resource
| Technology
Boring Number  TW-115¢e 5 of 5
T
. . . '5 =
| - Soil/Rock Description < | B 2 o E E
FEE |EE N S N 8 i
g1z 3| 3 |E= And Geologic Origin For 5 |ag| © | < by o
5 bt 0 o . X .= 22} 2 frard )
_aé =le 8 : |= g Each Major Unit 5 E.‘é v | & e RQD/
Eo %ﬂ ;JC; E %&-:5 S |5E| w s A > Commenis/
Z&sS« » |Oa T || Do | |3 Lab Test
90'-105' SHALE, grey-blue, friable, moist == o
— 95 I
SHALE—=
— 10 —
- — 10

" END OF BORING AT 105 Well set at 87




Natural
Resource
g Technology

PR T

MONITORING WELL CONSTRUCTION

“acility/Project Name Local Grid Localiong' Well Well Name
. - N. BE.
Ameren Hutsonwville Power Station Drilling 898052.56 1. 1176882.3 - Ow TW- 11 Sd
-acility License, Permit or Mennonng No. Local Gnd Origin [ (estimated: [] ) or Well Location ] |Unique Well No. Well Number
Lai ° ' " Long. ° ’ " or
ol Date Well lied
acility 1D St Plane fLN. fE ate Well Installe
Secnron Location 05/01/2004
l'ype of Well . Well Insialied By: (Person’s Name and Firm)
1/4 of 1/4 of Sec. VT R.

Well Code 12/pz

Jistance from Waste/
jource

ft.

Location of Well Relative 10 Waste/Source
u [0 Upgradient s OO Sidegradiem

Gov. Lot Nugnber Steve

Boan Longyear

4. Protective pipe, 1op elevation
3. Well casing, top elevalion
Z. Land surface elevation

2. Surface seal, boltom

. A%0B0 fi MSL

_ 4384 f MsL
437.4

d Downgradient  n [ Not Known
fi. MSL -

f MSLor 10 g

12. USCS classification of soil near screen:
GP L1 OMDO GC{11 GWR

SMI]

Bedrock [
Sieve analysis antached?

13.

14. Drilling method used:

Hollow Stem Auger B4 1

rock core

sCM MLO MHO CL 0O CHI)

swO sr 0O

[0 Yes [ No
Rotary 150

Other RER

15. Dnlling fud used:

WaterB2 0 2
Dniling Mudi1 (03 None [399

Ay 001

RSN
7] 4]

16. Drilling additives used? O Yes BNo i
Descrbe %
17. Source of water (attach analysis, if required):

Ameren well

£. Bentonite seal, top 361.4
F. Fine sand, 1op 3584
G. Filter pack, top 3574
., Screen joint, top 3564
i. Well bottem 351.4
J. Filter pack, botiom 350.4
K. Borehole, bottom 3334
L. Borehole, diameter 8.3
M. O.D. well casing 2.33
2.00

N. 1.I>. well casing

A S,
e atate et ettt e lvle e

fiLMSLor 770 5 :

fi MSLor __ 800 g \ %
fi. MSL or 810 g \ .
fi. MSL or 820 ﬂ.\\\_:;

f MSLor __ 870 g |
f.MSLor ___ 880 ﬂ.\

fi. MSLor __ 1050 f %
.

m.

in.

1. Cap and lock? B Yes O No
2. Proteclive cover pipe:
a. Inside diameter: 4.0 i
b. Length: __ 60 q
c. Matenal; Steel 04
Other 4% @ﬁ
d. Additional pretection? O Yes® No
If yes, describe:
Surface seal- Bentonte B 30
Concrete [ 0
Other O B#E
. Material between weli casing and prolective pipe;
Bemonite O 30
Send Other @ B
5. Annular space seal: a. Granutar/Chipped Bentonite B 3 3
b. Lbs/pal mud weight ... Bentonite-sand shurry [0 3 5
c. Lbs/gal mud weight . .. Bentonite shurry [3 31
d. % Bentonite . . . Bentonhe-cement grout [1 50
€. F¢volume added for any of the above
f. How installed: Tremie O 01
Tremie pumped & 02
Gravity (] 08
6. Bemonite seal: a. Bentonite granules 0 33
b OJ1/4mm. B3/8in. 8O1/2m. Bentonitechips B 32
c. Other O B2
7. Fine sand material: Manufacturer, product name & snesh size
a #7 Badger P

b. Volume added it
. Filier pack materal: Manufacwrer, product name & mesh size
a #40 Badger
b. Volume added

ﬁ3
. Well casing: Flush threaded PVC schedule 40 1% 23
Flush threaded PVC schedule 80 [0 2 4

Other O

PVC

. Screen matenal:

a. Screen Type: Factorycut & 11
Continucus slot 3 01
Other [1 28
b. Manufacturer Beart Longyear

¢. Slot size: 0.010 in

d. Slotted Jength: 5.0 1
11. Back fill material {below filter pack): None O 14
P emton e Other ® BEE

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

Signatare C

‘//7 s (;Z‘{,ém {ﬂ Paula Richardson
Pt e e

Firm

Natural Resource Fechnology, Inc.
23713 W. Paul Road, Upit D, Pewaukee, W1 53072

Tel: {262)523-9000
Fax: (262) 523-900]

Template: NRT WELL CONSTRUCTION - Pipject; 1375 LOGS.GFP)



Natural Rescurce Technology, Inc. SOIL BORING LOG INFORMATION
Standard Soit Boring Log Form — General Use Rev. 8-2000

Fage 1 ot 2
Facility/Project Name License/Permlt/Monitoring Number Boring Number
AMEREN Energy Generaling — Hulsonvifle Power Plant W MW-1Z4
Boring Driled By (Firm name and name of crew chief) Date Driliing Started Date Driling Compieted | Drilling Method
Boart Longyear . 10/02/01 10/02/01 HSA
Randy Radke
Faciiity Well No. Unique Well No. Common Well Name Final Siatic Water Level | Surface Elevation Borehole Diameter
Feet M5t 437.814 Feet MSL 8.25 inches
Boring Location 3717203 Feet N Local Grid Location {f appllcable)
Siate Plane Lat Ow Of
5605.471 Feet E Long - .
[is [l'w
County } Civil Town/City/ or Village
Crawford Hutsonvilie
Sample Soil Properties
@ & B o Soil/Rock Description v
|28 5| & And Geologic Origin For B . > ®
ez el 3 c eologic Origin o el o |[8£lw- = <
©>lc ¥ O £ Each Major Unit n |E o 7l 2580 © .l o ©
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WELL NAME TW (Mw-1Z1) JOB NO# 3410-1824

WELL DIAMETER 27 LOCATION Hutsonvifle, 1L

(MEASUREMENTS BELOW FROM TOP OF CASING) DATE 10/2/2001

TOTAL DEPTH 41.8'

DEVELOPED BY G. Jones

DEPTH TO WATER BEFORE
DEVELOPMENT 16.3’

DEPTH TO WATER AFTER
DEVELOPMENT 16.3'

DESCRIPTION OF DEVELOPMENT METHOD

{Check One)

[] SURGED W/BAILER & BAILED
[] SURGED W/BAILER & PUMPED
[] SURGED W/BLOCK & BAILED
SURGED W/BLOCK & PUMPED

(7] OTHER __

CAN THIS WELL BE PURGED DRY? [] YES [X] NO

VOLUME OF WATER IN FILTER PACK AND WELL CASING
VOLUME OF WATER REMOVED FROM WELL

CLARITY OF WATER BEFORE DEVELOPMENT

CLARITY OF WATER AFTER DEVELOPMENT

VOLUME OF WATER ADBED

SOURCE OF WATER ADDED

TIME SPENT FOR DEVELOPMENT 75 Minutes

Gallons
120 Gallons
Trubid Gry
Clear
None
None

START: END:
6:00 P.M. 7.15 P.M.

COMMENTS:



