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“ Ameren

Ameren Services One Ameren Plaza
1901 Chouteau Avenue
PO Box 66149

St. Louis, MO 63166-6149

Letter of Agreement for
Restriction of Shallow Water Well Drilling

THIS LETTER OF AGREEMENT memorializes various discussions
representatives  from Ameren have had with you regarding groundwater
contamination that extends onto your property located in Crawford County, Iliinois,
and near the City of Hutsonville (“Property”). AmerenEnergy Generating Company
(AEQG) owns and operates the Hutsonville Power Station located directly north of
your property. AEG 1s seeking regulatory approval from state environmental
officials to cap and close onc of the coal ash ponds located on the plant property.
Restricting the usage of shallow groundwater for certain purposes on portions of
your property would facilitate such closure and the approval process.

Such restriction would be accomplished by your agreement not to install
wells within the first twenty-five (25) feet of the water table underlying the Property.
Please find attached Exhibit A, a site photo/diagram depicting the area within which
such groundwaler use restriction would apply, as well as a Icgal description
describing the cross-hatched restricted area. Note there are no restrictions- on the use
of the Property (i.c., agricultural, commercial, industrial or residential) and current
irrigation and farming practices are not impacted.

The parties understand that if required by either the Illinois Environmental
Protection Agency or the Illinois Pollution Control Board, this Letter of Agrecment
may be recorded within the chain of title for the Property with the Office of the
Recorder of Deeds in Crawford County, Illinois. The parties agree that under no
circumstances will this Letter of Agreement be recorded until such time as
Ms. DeMent, or her estate, conveys or transfers title to such Property. This Letter of
Agrcement shall apply and benefit each parly and their respeclive successors,
assigns, future owners and the estate of any individual owner.

If the foregoing accurately sets forth our understanding, please indicate your
agreement with the terms of this Letter of Agreement by signing where indicated

below.

AGREED AND ACCEPTED THIS [f{ DAY OF ﬂf’i{/ L , 2009.

By: /]) {14 s ote AL /1’;‘ L /‘)r //' £ j
Margaret R. DeMent, Owner

By:

Dennis W. Welsenborn
Vice President

a subsittiary of Ameren Corparation
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STATE OF ILLINOIS

, sS
COUNTY OF é/?/; 28] [(;K.J }

I, the undersigned, a Notary Public, in and for said County and State
aforesaid, DO HEREBY CERTIFY, that MARGARET. R. DEMENT, a single
person, personally known to me to be the same person whose name is subscribed to
the forgoing instrument, appeared before me this day in person and acknowledged
that she signed, sealed and delivered the said instrument as her free and voluntary
act, for the uses and purposes therein set forth.

GIVEN under my hand and Notarial Seal this / Z day of ﬂ piRi / , 2009.

; w“OthCéldeEAL" ; E Notary Public
g Notary Public, State 3 fHiinols
L My commﬂ Explrea 1/26/2013

STATE OF MISSOURI

}SS

On the /7 T day of AL , 2009, before me appeared
Dennis W. Weisenborn, to me personally known, who bemg by me duly sworn, did
say that he is a Vice President of AmerenEnergy Generating Company, and that such
instrument was signed in behalf of said corporation by authority of its Board of
Directors, and said Dennis W. Weisenborn acknowledged said instrument to be the
free act and deed of said corporation.

My commission expires /& -0 7- AO/7

S, ///%47/7

mﬁ.m.wm e | Notafy Public
Notery Sgal, State oLty

¥ Miasouri - St. Louis County
Commigsion 08550845 ‘
> My Conmlssion Expkas 10/2712012 1

CITY OF ST. LOUIS
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Exhibit A: Ariel View of DeMent
Farm showing the 56.24 Acres m/l of
Restricted Area

The area shown on the above photo located 500 fect South of the Hutsonville
Generation Plant boundary, in the North Half of Section 20, Township 8 North, Range
11 West of the Second Principle Meridian, Crawford County, lllinois, lying East of
Township Road 254A which extends in a Northwesterly direction across said Section
20 AND the area shown 500 feet South of the Hutsonville Generation Plant boundary,
in the North Half of Section 21, Township 8 North, Range 11 West of the Second
Principle Meridian, Crawford County, Illinois, lying West of the Wabash River.

S
“Z Ameren

Real Estate
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NATURAL TECHNICAL

RESOURCE

r
‘TECHNOLOGY MEMORANDUM

www.naturalrt.com

Date: April 28, 2009

Subject: Preliminary Groundwater Monitoring Plan: Hutsonville Pond D
From: Bruce Hensel

Introduction

This technical memorandum outlines a groundwater monitoring program for the above-mentioned
facility. Included are background materials, monitoring well details, and a description of a conceptual
plan for monitoring groundwater at this facility. A final monitoring plan will be included in the Pond D
Closure Plan. The final plan will include: procedures for groundwater sampling, sample preservation and

shipment, analytical methods, quality assurance and quality control, recordkeeping, and analysis and

reporting of results.

Background

Ameren Energy Generating Company (AEG) operates an impoundment system with five ponds at the
Hutsonville generating station (Figure 1). 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 Land’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-

TECH MEMO - MONITORING PLAN,DOC I NATURAL
RESOURCE
TECHNOLOGY
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TECHNICAL MEMORANDUM

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, SB102, MW7D, MW14, MW115,
and MW121) encountered 19 to 25 feet of these deposits (Figure 2, Cross-Section B-B’). Pennsylvanian-

age shale underlies the alluvium.

The shallow upland sand and sandstone, and sand lenses in the fine-grained alluvium are referred to as the
upper migration zone, and constitute the uppermost aquifer at this site. The coarse-grained alluvium is
referred to as the deep alluvial aquifer. 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.

Groundwater flow was mapped for four consecutive quarters in 2003-2004, and again in 2007. During
the 2003-2004 period, depth to water readings for all of the upper migration zone 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, the 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 concentrations of boron and sulfate
higher than Class | standards in Pond D monitoring wells screened in the upper migration zone. No
concentrations in the deep alluvial aquifer exceed Class | standards. Sulfate and boron are mobile

indicator parameters for coal ash leachate.

Impacted Pond D monitoring wells in the upper migration zone are MW-6, MW-7, MW-8, and MW-IIR.
The fine-grained alluvial deposits overlying the deep alluvial aquifer occur over an elevation range that
overlaps the upland shale (Figure 2-1, 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.

{TECH MEMO - MONITORING PLAN.DOC] 2 NATURAL
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TECHNICAL MEMORANDUM

AEQG currently has a groundwater monitoring program for Pond A. The Pond A monitoring program is
designed for detection of a release from that lined pond. 1t consists of five monitoring wells completed in

the upper migration zone, and five parameters with listed limitations, on a monthly basis (Table 1).

Pond D Monitoring Program
The Pond D groundwater monitoring program is summarized in Table 2.
Monitoring Wells

Table 3 lists monitoring well completion details; boring and well completion logs are provided in
Attachment A. Monitoring wells MW-1 and MW-10 provide upgradient data for the upper migration
zone. There are no suitable {ocations for deep alluvial aquifer background monitoring points, because the

Wabash River overlays the western edge of the deep alluvial aquifer north of Pond D.
Analytical Constituents

Boron and sulfate are the primary indicators of coal ash leachate. These constituents are persistent,
mobile, and typically present in elevated concentrations in coal ash leachate. Additional monitoring of
pH, specific conductance, groundwater elevation, and monitoring well depth will be completed during

each sample event.

In addition to the field parameters and ash indicators, inorganic constituents with Illinois Class |
groundwater quality standards will be analyzed at least once each year until a demonstration is made that

the constituents can be removed from the monitoring program.
Schedule
Groundwater will be sampled on a quarterly basis for the first five years after closure.

The frequency of groundwater sampling will be reduced to semi-annual sampling upon a determination of

all of the following:

| Five years after closure;
| That monitoring effectiveness has not been compromised by the reduced frequency of
monitoring;
| That sufficient quarterly data has been collected to characterize groundwater; and
(TECH MEMO - MONITORING PLAN.DOC]) 3 NATURAL
RESOURCE
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TECHNICAL MEMORANDUM

] That concentrations of monitored constituents at the downgradient monitoring wells show
no statistically significant increasing trends that are attributed to a release from Pond D.
The frequency of groundwater monitoring will be reduced to annual sampling upon determination of

either of the following:

] Beginning fifteen years after closure; or

] Five years after concentrations of monitored constituents in downgradient groundwater
show no statistically significant increasing trends that are attributed to Pond D.
Ash indicator constituents, field parameters, manganese, and iron will be analyzed in each sample, while
the remaining constituents will initially be analyzed once each year. 1f any of the annual constituents are
detected at a concentration higher than the Illinois Class | groundwater quality standard, then that
constituent will be analyzed in each sample until it can be demonstrated that a return to annual sampling

is appropriate.

{TECH MEMO - MONITORING PLAN.DOC] 4 NATURAL
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Table 1
Hutsonville Pond A Monitoring Program

Wells Position Parameters Frequency
MW-1 Background
MW-2 Sidegradient
. pH, TDS, Boron,
MW-3 Downgradient Manganese, Sulfate Monthly
MwW-4 Downgradient
MW-5 Downgradient
Notes:

Per Permit No. 2005-E0-3689

Hutsonville Pond D Monitoring Program - Tables.xIs
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Table 2

Hutsonville Pond D Monitoring Program Summary

a. Monitoring Wells

Upper Migration Zone Position Deep Alluvial Aquifer* Position |
MW-1 Upgradient MW-7D Downgradient
MW-10 Upgradient MW-121 Downgradient
MW-6 Downgradient MwW-14 Downgradient
MW-7 Downgradient MW-115D Downgradient
MW-8 Downgradient MW-115S Downgradient
MW-11R Downgradient

Note:

* Notations in parentheses are former names of deep alluvial aguifer monitoring points,

b. Parameters

Parameter Initial Schedule Notes

pH 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
Iron every sample

Manganese every sample

TDS every sample

Antimony annual

Arsenic annual

Barium annual

Beryllium annual

Cadmium annual

Chloride annual

Chromium annual

Cobalt annual Frequency will be
Copper annual increased to every sample
Cyanide annual if an annual concentration
Fluoride annual is higher than the Class |
Lead annual standard.

Mercury annual

Nickel annual

Nitrate as N annual

Selenium annual

Silver annual

Thallium annual

Zinc annual

c. Sample Schedule

Sample FLrequency

0 to 5 years after closure

quarterly

After 5 years

see monitoring plan text

Hutsonville Pond D Monitoring Program - Tables. xls
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CENTRAL ILLINOIS DRILLING COmPAI
" 1803 OAKWOOD AVE.

BLOOMINGTON, ILLINOIS 61707
{309) 662-5963

LOG OF BORING

TSD 000567

NSO ENGIME:SS - Ll
CONTRACTED WITH HebSOm YINGINGERS _ BORING NO. e
PROJECT NAME ‘iHT‘SOi-?VIIJR'- PCWT'E STATIOL CONTRAST No.
LOCATION Pionn PLAR :
140# ' 30" g
DATUM HAMMER wr.__ 1403 HAMMER DROP._. 2 HOLE DA F
SURFACE ELEV. I CORE DiA. LL : CASING '
! . IRy )
DATE STARTED_ _-2-25-C compLETERL s - 21 - 8‘14 DRILLING METHOD BS54
ELEv. DESCRIPTION _SYISAYA |DEPTH SAMPLES NOTES
. . ' OEPTH |SCALE| BLows v, No.‘rvpc lrecov,| QP
1456.5 | 0.0 |30 : —
455 (| See ih ‘ 0.0
Lt., hrn. sanfv s11lt, F
wi. clayvy, occas. f-c N au )
sand, occes. T. sravdl 1-2-3 | 1] sg[ 1 %‘[
$53.4] ronts mpirt-v, moist | 3.1 L .
It. br. m-c sand, uf | -
0CCas. T-m aravel
tr. silt i FS A-g-7 | 2] s9 I7 | -~
wet 4
1450‘1 &
| 6-54-1 3 sgq Ih | 2.3
Lt. brn. sundstone b/d/2"
49§.¢| moist ' 8.3 L
- Lt.-cray sandistone Q.1 - o .
2474 o S 65-25/ 4l sq 7 - JATZHR 2-14L-f2L
1" ‘IPD 6.0 8:3Nam
oo Y PO SRR LRGN Yol 1 - . . . Tl
EeD OF 3UAIRG 9.1 ~=.0 . _ R4aR 7.0 R:ESBFH
| . kAR~
i ’ 91605 9105am
I [F—c pravel 5.0'-
i Scraer C,N'_if 0
: 2" PVYC Pipe 4.0
i C Gravel Q,1'-3.n°
15 . . [Pentonite 3 (J"-E
s Flur 1.5%-suxfzc
Water lewsl . U, N
arl ?2-
. @k BIY, elavdw s
i wlf, tr, . gand
ocres, crgaric
fihers torsqil
' | moist



MONITORING WELLS

M-
ELEVATION 456.5

PIPE & SCREELN

7' pipe _ 459.5 - 452.5

" screen 452.5 - 447.5
BACKFILL MATERIALS

concrete grout collar 456.5 - 455.0 -

bentonite seal 455.0 - 453.5

1/8" gravel pack J453.5 - 447, 4

VHH'I'V!HII\' THIK LG 11 VLR s Ky b g

1525 SOUTH SIXTHSTREET » SPRINGF!ELD ILLINOIS 62703-2886 = ?l?/?bb"lSO »=TWX 910.242.05 1Y

TSD 000568



CENTRAL ILLINOIS DRILLING COmpPA
" 1909 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61709
(309) 662.5968

LOG OF BORING

CONTRACTED wiTH _ HAKSUN ErGIREERS : BORING NO. =2
s BN ~a [ IR . -
PROJECT NAME nJTS.)J»VILX'-_r, POWLH STATION CONTRACT NG.
LOCATION 2 PLAKE ’ e
DATUM HAMMER WT. 1L0F  Kammer proe. 30" voue oia. Ao
: . . .-‘*‘*-—-\*
SURFACE ELEV. CORE DA, _ CASING . .
! R et
DATE STARTED 2-10-84 — CQMPLETED 2-10-84 DRILLING METHOD______-_._'JAS‘;',_\h
ELEV. DESCRIPTION ratalogrrn] SAMPLES NOTES
oerry [scace| BLows /.| No. [ TvPE lRecov, AD
1953 3l | 0.0 1 30
¢52.91%ep :.LL\ ‘ﬂvlj
3rm, si1ltv sand
311 v. moist 2.1
52 --2- ke b
54 ) B-R-A1 Nlss | TRY 2.4
Br»n. m-c sand, wr,
m-c gravel tr. silt F
, s
v. moist . 5| 7-5-3L2lss | 17| --
i - JA T _70-_°h
3__)_3 E‘SS~ 16 0 WATER 2 10-5n
8.4
4.9 . mn 8.0 8:00apm
Brn.-zrav m-c sand, i Bf\g 11.0 10:[30.
wlf. m. eravel . ALR —-.
1 3-4-7| lL]sgs LT . WL 7.0 2:20mm
wel : .
' Screen 1R, 0-I5,
2"PVC pive 5.0
A 3.0 surfac
i A-7-0] lec | 17| -- Gravel 21 ,5'F2
Bentonite 4 |
i Flum 2,0'-syprr,
' 1k,
£37.2 : ‘ a4 « FA  Blv, coal
Brn.-gray n-c sand, —d p-i-l Alss L7 | - refuse 4" w1,
wi. I-m =zravel i . " occas., =ilt [Fi
- ’ . wet
viet -
3.0 173 1320-13d ?|ss | T7 | —-
B Gray silty clay, wf. 8 13
ir. I'. sand, occus. :
T, zruvel S
- |f | s=| 2e|L.2
.y o s e ) %
till 20ist o1 qug
- ’

TSD 000569



CENTRAL ILLINOIS DRILLING COMPA)
1909 OAKWOOD AVE,
BLOOMINGTON, ILLINOIS 61701
{309) 662-5968 o

LOG OF BORING

CONTRacTED with __HA:SOF ENGINELLS - BORING No. -2
PROJECT NamE - HUTH OI‘JVII.,LE POWEE STaTION . CONTRACT No.
LOCATION Per Plan _ )
DATUM — HAMMER wt.__ 1405 Rammer oror 20" yioie pia_ P
" SURFACE ELEV. CORE DIA. : cASING
DATE STARTED 21084 coMmPLETED__ 2~10-8L DRILLING METHOD ESA
ELEV. | DESCRIPTION IRATA NCPTH SAMPLES notes |
. berTh |ScaLe| BLows Fr.| No. | Type !su:cov. QP .
%53 2 n.nl_3n .
A28 ' : 21,5 5-7-11 2l sg 1R 4. q

END OF BORIRG 21.5°

TSD 000570



,_\

MONITORING WELLS

M- 2
ELEVAT10N 453.3

PIPE & SCREEN

8' pipe 456.3 ~ 448.3

]3' screen . ) ’ ‘048.3 - 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

NONC AN QR JINR I 11 VE VR 13 PRV

1525 SOUTH SIXTH STREET » SPRINGFIELD, ILLINOIS 62703-2886 » 217/788-2150 » TWX 910-242.051"

TSD 000571



CENTRAL ILLINOIS DRILLING COMPpA
1909 OAKWOQD AVE.
BLOOMINGTON, ILLINOIS 81701

LOG OF BORING (309) 662-5968
CONTRACTED WITH ___HANS O VHNCTNERES, BORING NO. o —_—
PROJECT NAME :’U"“OI VILIE POWRE ’*‘TP IO CONTRACT NO.
LOCATION P. 4 PLAN .
DATUM HAMMER m__LLii\.’f__ HAMMER DROP____ 30" hou oa__ A"
SURFACE ELEV. _ CORE DiA. i CASING
DATE sTARTED__2-0~8L COMPLETED 2-¢-80 DRILLING METHOOD HSa
ELEV. Descmé‘non s1nata foepml. ____SAMPLES NOTES
’ DEFTH SCALElBLOWS I’T.INO. TYpe !nccov.f
F53./ 0.0 1130
25/ 7] Seoo o LY
La—ify
-
! B L_£.8 -1 S 1;4" -
Bust brn., silty sand, 5
) 4-_3- sl 2 -
‘ rii v. moist 5 3kl 2] ss 16
{ .
.
495.61 - . -3
ST TS RTavel, wi.
m-c sand,. occas, . L WATTR 1-c-RL
44¢ 5| sandstone vet 7.4 . f-10- H ss| 18 | -~
R 11 D 5,51 2: 30on
F-m sand ] o 3AR A.,0' 2:5 5y
9832 Y. noist o - AR
|#22.7| See #3 . 16-BoA4Ld 85l 17 | -- W1 500" L:ilgy
1 O q‘n . -
EED} OF 3CriMG o4
" : 1. #A Bl¥, coal
refuse, 4" ¢in
_ wl, =ilt
11l v, melst
#B Brrn, sandst
|15 | wrf. fem sandg w
Screen Q.4 -4
2"FVC Pive [4.1
2.
L ‘ ' Gravel Q.,b'[-k,
: " Bentonite 4.0°
2. &1
Plur 1.5'-nurs
Grout 2,5"'1.¢
LM"stnndpipg 3.
2 0N o«

TSD 000572



MONITORING WELLS

M-3
ELEVATION 452.1

PIPE & SCREEN

5 .

" screen 447.7 442.7

BACKFILL MATERIALS

concrete grout collar 452.1 - 450.1
‘bentonite seal 450.) - 448.1
1/8" gravel pack L4427 - 448}

. .

.

NV IN IR JHIR T LI YL AR O NERY e}

1525 SOUTH SIXTH STREET = SPRINGFIELD, HL.LINOIS 62703-2886 » 217/788-2150 » TWX 910.242-0519

TSD 000573



CENTRAL ILLINOIS DRILLING COMPA}
1909 OAKWOOD AVE,

' h BLOOMINGTON, ILLINOIS 61701
LOG OF BORING {309) 662-5368

CONTRACTED WITH HA;.SON RI‘:GII‘]}:}:RS

Ve
BORING NO. Al
. T YT, DALITT TATMTON

PROJECT NAME }. L’TSOIWI .L_JI_' JOvhEn SJA_JO]\\ CONTRACT Ne.

orm DI ;
LOCATION P...R 4 I.-!‘\N i .
. . b P9 ann ”
DATUM HAMMER WT,_:.L HAMMER DROP-—"'O___' HOLE DIA P
SURFACE ELEV. ' CORE DIA. : CASING

2~13-%4 2-13-RY 4SA
DATE STARTED hd COMPLETED. CRME S bt DRILLING METHOD -

ELEV. DESCRIPTION ATRAYAIOEPTH SAMPLES : NOTES ‘
ocrrr |scaie|scows r1.| vo. | Tvre ingcov] QP {

2 0.0 {30
- [ B1X. asphalt 1.0"
Fen mravel 1.0",brn,

ol arpagl o 31s . b A ]'3) ™
ottt

453/

| #ravel pavement mater ]
ials  moist S 5-5-7 |21 ss| 16" --
] ]

T

ekt e ——

75/ 3 Blk., silt, wl. T-c

- PR — 2ANT
= IaVve X FRE YN SR 1 O O W -
Brn. silty sand, wr. [
occan, f~p mravel s |4~3-3 | 2| ss[18 |0.0
o moist ' ~—
228 5.9 -
Br. f-m sand wr.
silt ' [~ 3-3-8 2] sg|1R | ~=
alv moist .2 | WAT"R 2-13-f4
Br, =m gravel, wr, TD R,0 G:454m
c-m sand, silt i BLR R,0 10: 30~
| AAR ---
-3= I aa
viet —1n|J 3-3' #el17 1046 1L 7.5 111450
3.5 P09
Lt.-hr. =andstone 23-77/4 20 s={1) [~- |- Screen 12.51-%
I cn : ‘ | 2"PVC Pime §.0
7 . .o
/ -l
¢-?~,0 12-1-‘ 1 o GI‘aVPI 13-“
‘ F TOO./ ssib 1b.gt Bentonite -4{0°.
ERD QP RCRINSG 13040 i ’ : 2y
‘ Fium 2,0'-syre-
15
(

TSD 000574



——~

MONITORING WELLS

M-4

ELEVATION 454 .4

PIPE & SCREEN

8’ plpe ) 457.4

- 449 4

7.5" screen 449.4 ~ 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

NOW AN DR IR 00 L0 YAk O se R o

1525 SOUTH SIXTIH STREET » SPRINGFIELD, ILLINOIS 62703-2886 » 2!7/788;?450 = TWX 910-242-0514

TSD 000575



CENTRAL ILLINOIS DRILLING compa
1909 0AKWOOD AVE,
BLOOMINGTON, ILLINOIS 61701

L OG OF BORING {309) 662-5968

1 R hE THNRT :; . R 4
CONTRACTED WITH HALSQN ENGINELR BORING NO. AT —
. . . o -n W T ST TN [N B
proJECT name BUTSONVILLE ?ONHH STATIOK CONTRACT No. .
LocATION PER FLAR
- n . n
DATUM HAMMER wT. _ 1407 — HAMMER DROP__ 0 HOLE OtA. __ 8
SURFACE ELEYV. CORE DIA. I CASING _
' 2-13-84 2-13-8L i HSA
DATE STARTED = : COMPLETED : DRILLING METHOD_____
"ELEV, DESCRIPTION s1p21aocpyn! SAMPLES NOTES
DEFTH [SCALE] BLOWS F7, | No. |TYPC lnecov| QP |
g 52.3] 0.0 | 30 o
I"™ coAal) refuse, hrn. chavey
5, 7 1531t, wl. f.c zraved 1.2
occcas., ormegnic Tibers
£3ill moist 5 ) |
O ) S hoe_g | 1] ss| 4| o
494 . 2|See Z - i 1.1 L |
Brn, £, cand, wl, .
ncecas,. €. sapd, T, - WATEL 2-1 3-8l
cravel moirt v. L
: - ’ —')‘h 1 n"‘!’
: ."lO.'l.‘.t 5 3 “~ - ..__.?_ SS -‘7 - D.T'\ 8.0 2:5'31:)[""
s A QLS._ , . 13AR 11.0 3:5¢m
AAR ——-coo--
- .-lf‘ . . 4
d4r. f-m sand, wf/ c . NI 6.5t %:btm
s nd = . SR
3-3-Lk | 3| =sl 18 | 0.4
go3.q |"C" Fuyl - Cld metal draiy
'J _t)lpe 1.0' Wefft
i Poring rurriys
~ ™ 3 r - - M
B;!’! . by C S?J’]O ’ wi. f ]O ,3._“-—14' u ss 18 O'C :,‘ro__' ?:‘:_.:!,x: t'j '_.;
. ¢ gravel pccas, blk, — - 1.4 : t1om
447 lcoel r=Tuse motiline |10.8 - _ T
Brn,-crAav m-c sand
—:;‘ T '-{a‘r;yvsvp"l i ' . , Screen ]8 'r\"'Cf)'
Wi -7 A . F ()_3_3 [ ssl 1A —_— 2» PVC Dipe -E'(
3.0' stitk
wel = L a A rLL
A Sravel 18,0 [t
: Bentonite 4. '
T co Bockfilled 1f.°
€-45=17 Al = 12 | -- IR N T, p{a\
5 Sl Plur 2,0 —ounpr-
93¢ 15,2 |, ] I S 7 =BY standvipe
cq|Brn.-nray sandsione, W .
354|270 TATRY SR EY . 16-154 7L sq 12 | ~-- #A Brn, e-ay| s
: T Lt T~ PEAV IR L E S O o . b ‘ |-
‘ sond_ v, roist 1 --=--2% ﬁ sq 6 -- m-c Sona, W
__________________________ i i Tf-c eravel,| o
Gray sandstone vhite rock [
e, In-7¢0f Bl =4 @ L, a¢ et
_fj_g i = b4 éf') 7Clr—*- -
Eal ¥ BOLInG 19.2! 20) :
- [

TSD 000576



MONITORIRG WELLS

M-5
ELEVATION 452.3

PIPE & SCREEN

pipe 455.3 ~ 447.3
13° screen ) 447.3 ~ 434.3

BACKFILL MATERIALS

concrete prout collar 452.3 - 450.3
bentonite seal : 450.3 - 448.3
1/8" gravel -pack L6483 - 43301

NOW INTHIR LINREI (1Y VR s ‘lh| Wit

lS’SSOUTHSIXTHSTREET » SPRINGFIELD, ILLINOIS 62703-2886 ® 217/785-2450 » TWX 910.242.0519

FRn e ATy v e e Y S N L T LI T

TSD 000577



CONTRACTED WITH

LOG OF BORING

nARSON ERG

Cf-'NTHAL ILLINQIS DHILLING COMPA
1309 OAKWOOD AVE.

INEYRE

PROJ‘-'CT NAME

HSUTSORYZ ~LLE P(.‘l.“.F S"‘.ATION

PR PLj 5\ '\’

LOCATION

BORING NO.
CONTRACT NoO.

BLOOMINGTON, ILLINOIS 51701

(309) 662-5968

DATUM _

SURFACE ELEV,

HAMMER WT.

1"
_.L__-.__ HAMMER DROP—EQ__'_ HOLE DIA,

DATE STARTED _2—"'-"4 COMPLETED ‘."R-"BIJ' DRILLING METHOD 382
ELEV. DESCRIPTION ATA 1“-"’”' SAMPLES NOTES
) oePTH |scaLe| BLows r‘r.INo."rYPc imEcov. QP |
¥37.9] 0.0 | 30
3]'- clavey =81t, wr,
4305 tr., . =and, orcas, 1.4 L
OITEN 0 T TR T FMOTET
Br. clawvev =il1%, nand, i 3-2-7 ss | 177 --
WL anema, Wit oatno I
: AL R . , 0
lg34.0 2 4 e Tlchet 3. C
[ 5 2-3-4 |2 Iss| 14| --
S Lt. brn.-brn. sandy
silt, wl. clay =
moist 8 B 3-3-5 13 ]ss’| 16 1.7 WATECR 2-8-84
¢-29.§ 1]
DD 17.5 1114fe
BAR 11.5 3:10Pp
Brn. sandy silt AAR ——
wi. tr. !:la_y ’ 30 2—2'—3 b SS 14 11.2 " WL 11‘5 5’1573
verv nmoist i Screemr 25.0"R1
1 2" PVC pive A5
0-0-3 15 tss| 15(1.3 5.0' stick n
£25,0 12.9 | Gravel 25.0'11
: Bentonite 14.0
3rn. s11t, wr. . o 12,0
s-~ngd ’ Plur 2,0 -sur’
g [2-2-4 | A ] ss| 15|1.7 Bentonite-clgy
very moist-wet ) 12.n'-2.9" ‘
| Standplipe 3.[0
5.1' stick
. - ° L Q i
.80, 7.6 L 2-2-3 12| ss| 18|1.4
- |20 0-.1—3 21 sef .17(1.2

TSD 000578



CENTRAL ILLINOIS DRILLING COMpa|
1809 OAKWOOD AVE,
BLOOMINGTON, 1LLINOIS 61701

LOG OF B ORING (308) 662-5968
CONTRACTED WITH HAHSON ENG INREHS BORING No. ="
PROJECT NAME HUTSOWVILLE POWER STATION CONTRACT NO. _
LOCATION PEH PLAN : -
DATUM HAMMER WT._1U0#  Hammer prop_30" HOLE DIA. gn
SURFACE ELEV. ‘ CORE DIA. CASING
DATE STARTED_ 2-53-84 : COMPLETED 2-8-84 DRILLING METHOD—___ TIS8
ELEV. DESCRIPTION szaatalocrrsl SAMPLES NOTE )
oerTH [scare| BLows /v, [ no [rvre lnccov)] QF | =5
9379 0.0 30 b . T
¢/¢. 5 1Brny., sandv si1t wT. 21,4 :
lenses, . sand wet
grr. . sand B
214.5 lwet ‘ 23,6 [
: Brn. f-c sravel,. wf. -
m-c sand, tr., silt 7-7-9 9| ss| 12% -~-
g2 9 et 25.0 '

END OF BORING 25.0°

TSD 000579



MONITORING WELLS

M-7

ELEVATION - 437.9

P1PE & SCREEN

20" pipe ' 442.9 — 422.
" screen 422.9 - 412.

O W0

- BACKFILL MATERIALS

concrete grout collar 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

’ NEN IV o HIR JIIR I8 JHE VT VRS oM P RY )

1525 SOUTHSIXTIH STREET = SPRINGFIELD, ILLINOIS 62703-2886 = 2I7/788-.?450 s TWX 910-242.051Y

TSD 000580



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/5/98 ~10 Feetl
Boring Depth Boring Diameter Surface Elevation Drit) Method Northing
45.0 Feet 8 Inches 4375 Feet HSA 3175.915
Well Depth Well Diameter TOC Elev. Sample Method Easting
44 3 Feet 2-in 1.D. 438.45 Feet 2-ft. split-spoon 5676.110
w £ Description 6
@ £ —_ [< -
5 32| 2|8 =
e 181383 e
= o | 0 E
2|8 |2l8]z)¢c 8
E|Z |E 8|58 =
s | © s |@ | » | @ Gy
o | o w [k |O|O 4
Comments
CLAYEY SILT, medium plasticiy, Tace
R roots fibers, soft, medium brown, moist,
4 saturated below 10 fi.
- A
— 7 5-fl by 4-in square sleel
1,1
" a 2 5—4 75 stick-up casing to ~1.3
| ] fi; concrete seal 0-3 fi.
< ‘2 1. %10_ 100 ML
[ -
: -
1 13 2 15— 100

SILTY SAND, well sorfed/rounded,
fine-grained, quartz, grades from dlayey
silt above, loose, medium brown,

saturated

*5)
9. 1he.

SILTY SAND 8 GRAVEL, well sorfed
medium-grained quartz sand, trace
coarse sand, fine-grained angular to
subangular gravel, medium dense, pale

brown, salurated

Benlonite/cement grout
3-35 ft.

TSD 000581



sand, stifl, brown, moist -
END OF BORING -45feet = -~~~ ~ ~ ~

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 2
Drifler Logged 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
450 Feet 8 Inches 437.5 Feet HSA 3175915
Well Depth Well Diameter TOC Elev. Sample Method Easting
44.3 Feet 2-in 1.D. 438.45 Feet 2-ft. split-spoon 5676.110
0 £ Description 5
o £ —_ c -
S e X | =|0o 2
c [} ~— ] -’ Q.
-~ Q E’ - g E
o | © o o | Q& 0
et ® i 3£ @ O
£ % E|lo| & a =
o | 2 n lo | £ 8
/] m w | Ol o 2
Comments
sand [4)
heave . |
_—
] Sch. 40 PVC casing
~| flush-threaded Ao 0.01-in
sand | ] | ftactory-siotied PVC
heave 40 0O screen 39.3-44.3 i, #7
[— | -f fine silica sand 35-38 f;
#5 silica sand pack 38-
- 45 R,
- o b
16, 25, TSt -
0% 7 1 H"’“ 75 CLAYEY SILT, medium plasiicity, Trace
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CONTRACTED WITH

HANSON FNGINEERS

LOG OF BORING

CENTRAL ILLINOIS DRILLING COMPA
1909 OAKWQOD AVE.
BLOOMINGTON, ILLINOIS 61701
{309} 682-5963

BORING NO. ‘7'_3"9
PRQJECT NAME HUTS ONVILLE :' POWR.D PLANT CONTRACT NO. l
LOCATION PER_PLAN - : o
DATUM HAMMER wT,___ 140#% Hammer pror___ 30" oiepa . A"
SURFACE ELEV. CORE DIA, "‘CASING
paTE sTaRTED_2=7-8L COMPLETED 2-7-84 DRILLING METHOD.__ HSA
ELEV. DESCRIPTION staatalogern SAMPLES N—
oertn |scact| sLows F1.| No. TvPe lrecov] QP TS
%, ¢ | 0.0 30
‘ Brn. clayeyv s1XIU, %4
tr. f. sand, occas.
42R8.(] arganic fihers maist| 3.3}
. Brn. silty sang — 2-5-7 | 11ss 18" 1.4
26,3 » Ve |
Brn., silty szrd,. wr.
tr., T. sand o
poist: (=5 |2-3-5|2]ss |17 {1.4
3-5-5 L3 ]ss |18 [ 3.2
‘J!‘l 1) - ‘-8"
9310 R4 - TER 2-7-8°
Brn. clavey silt,. wr| ~ M 13.0 11:45¢
tr. ©. sand moist : BAR -19.0 3:U5y
: T 2-3-3 | blss [18 1.8 AAR oo
10 10 Wl 12.0 R: 130
(‘ L[] v L] :.‘ E
£28.2 Lk - 2-R_8Y
Brn. gray clayey silj i )
wi. tr. f. sand, ' 2-2-2 |54ss |18 (1.2 Screen 21.5'-1
sm. zray silt pocketg - Gravel 21.5%-1
Bentonite 14.¢
moist - _ : 179.¢
Clay & Bentdni
| 15]2-2-3 | 61ss {18 |1.7 13 u g»
| 2" PVC pipe |16
- — 4.9' stick qp
. A Bentonite cdme
; 17.4 2.2 | 2 A grout 4,0'-3.¢
e : 1-2-2 | 7 Jss |18 |1.2 Plug 2.0'-syrs
BPrn. sandv silt, wr,. B Standpipe 3.0
occas, f, sand lens
- Baled well At
F19.6F viet yverv mois 19,8 - - . 5i15pm 2-0-Hu
A ‘ B N i Ll LR I I SO S b
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CENTRAL ILLINOIS DRILLING COmpa)
_ 1903 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61701
(309) 662.5968

LOG OF BORING

conTracTzD with ___HANSON ENGINLERS BORING NO. M-P
PROJECT NAME JUTSQEVILLE POUER STATION CONTRACT No.
LOCAMON _PEii PLAN ' ‘
L1} 8“
DATUM — HAMMER wT, __ﬁa.__ HAMMER DROP_J0 HOLE DA
SURFACZ ELEV. CORE Dia. ’ CASING
DATE sTARTED._ 2-7-8UL COMPLETED . 2-8-84 DRILLING METHOO HSA
ELEV. DESCRI jTRATAJOEPYNI SAMPLES -
FToN oerTH {scact|sLows Fr | No. [Tvpe inecov | QP | —| NoTzs
L3, I 0.0 1730

@7'731'. Silty sand wel 21.5 0-0-0 o se 180| 1.7

END CF BORING 21.5°
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YHANSON
“ENGINEERS

INCORFORALID

MONITORING WELLS

M-8

ELEVATION 4£39.4

PIPE & SCREEN

21.4" pipe 444.3 - 422.9
.5.0" screen 422.9 - 417.9 .

BACKFILL MATERIALS

concrete grout collar o 439.4 - 437.4
bentonite & auger cutting 437.4 - 425.9
bentonite seal 425.9 - 423.9
}/8" gpravel pack 423.9 - 417.9

CONGIW N IR LT TN VE 0 Ry b2

1525 SOUTIA SIXTH STREET » SPRINGFIELD, ILLINOIS 62703-2886 = 2'7/788‘-2450 » TWX 910-242.051Y

P e N LR L ek LT N T fem e e = —
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Project Name/No. Boring No. Start Date Pua'ge
AmerenCIPS - Hutsonville 249-3 MW-10 10/7/98 1
' Drilter Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
11 Feet 8 Inches 4529 Feet HSA 4730.478
Well Depth Well Diameter TOC Elev. Sample Method Easting
10.7 Feet 2-in1.D. 454.23 Feet 2-f. split-spoon 2559.807
n £ Description 3
£ 1%5lg|s|s 3
g 21| 8| = a
[ @ o o | L] & o
a9 o |3 5| @ o
E|Z |E | 8I&|2 3
[ —_— L [+ ] = -_—
w | D w € Oo|0 s
Comments
122 H ML CUAYEY SILT, vegi‘ 1ated with grass, sof, 5-f' by 4-in square sleel
o < 50 [ dark brown to black, moist (topsoil) ick- ; -
2 _ stick-up casing to ~1.5
N SILTY SAND, well sorted/rounded,
~ fine-grained, quartz, loose, yellowish
L2z | 50 orange with dark orange lamina (2-3 mm),
6 saturated below ~2.5 ft . : .
126 ~ Bentonite/cement grout
‘25 |—5—100 0-3 ft; 1/4-in bentonite
L SILTY SAND, well sofediicunded, chips 34 fi.
5 20 fine-grained, quartz, laminated, dense,
25 80 W 63 |: light gray to rust colored, predominantly
! .. light gray below 7.5 f1, saturated .
= . (weathered bedronk) Sch. 40 PVC casing
L] SANDSTONE, Tine-grained, quartz flush-threaded to 0.01-in
) factory-siotted PVC
— 10— screen 5.7-10.7 ft; #5
I - “END OF BORING ~11feel = =~~~ - = - | silica sand pack 4-11 ft.
-
—
I
— 15—
-
. M
—2
]
= 7]
]
25—
F——SO—
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Natural Resoutce Technelogy, Inc. SOIL BORING LOG INFORMATION
Standard Soil Boring Log Form - General Use Rev. 8-2000

Page 1ot 1
Facility/Project Name License/Permit/Monitoring Number Boring Number
AMEREN Energy Generating - Hutsonville Power Plant MW-UIR
Boring Driled By (Firm name and name of crew chiet) Date Driling Started Date Drilling Completed | Drliing Method
Boart Longyear : 10/03/01 10/03/01 HSA
Randy Radke
Faclity Nefl No, Unigue Well No. ) Common Wetl Name Final Static Water Level | Swfsce Blevation Borehole Diameter
Feet M5L . 440.920 Feet MSL B8.25 inches
Boring Locatlon 3211.083 Feet N Lat : Local Grid Locallon Of applicable)
State Plane 4654.729 Feet £ Long - Ow Oe
: . Os Ow
County | Civil. Town/City/ or Viilage
Crawford Hutsonville
Sample Soil Properties
€ W -
“‘J’ = e o Soil/Rock Description g
8|z 5| ¢ And Gealogic Origin For o el o |8<]o > £
2> 5% ‘;’ £ Each Major Unit w |5 g € |52|28(g g~ g L2
Eolf8 &2 ¢ Q |2els2 S |EL|25 8E(58 S| 5¢
zg_,mm (=] 2 |O92|FO0| o |[On|ZzQ|S5|a & o @ Q
- 0°-5" EILL. gray with orange motting, coarse ’
MW-HR 23 |
o-2 18 46 - sand with clay, ary trlable
2 o
- grades to sand.with grave), coarse FL | -
MW-IR| 8 34 :
2.5-4.{4 668 | 4
MW-UR 34 §'-8" SANQ, orange, poorly graced, coarse
s-7| 20 | 45 8
- SP
[
- 8
o 14 |2 Tk 8'-10" SANG with GRAVEL. brown, poorly
5-9.9 — graded, rounded, fine gravel/coaise sand - sp
— 10 ,
MW-1IR ® 22 ; 10°-1'6™ SANQ, poorly graded, medium to sp
10-12 2 - coarse
12 1'6"~16" SAND with GRAYEL, brown, poorly
- graded, rounded, fine gravei/coarse sand
MW-1IR 20 23 |- .
2.5-14.% 33 :_M Sp
N I
mTin .
3 |50/3—16
15-17 - E0B ® 15°Auger Retusal
18
L 20
— 22
»
- .
1 hereby certity tha} the information on this form is true and correct 1o the best of my knowledge,

: j e
Signature Z //7 % Firm Natural Resource Technology, Inc.
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Rome 1o Warzrshed/Wsswarsr [}

Wace Mammgement[]
RemedistionfRedevelooment ] Oher [ ]

MONITORING WELL CONSTRUCTIO)

racx]xxy/Px‘DjCl: Name LouleLocnnunqunﬂDN leamc
Hotsenville Powon STAT iow R ogs L DW ﬂ\k)" UZ .
Facuiryx:'c:a:c,?mmmbnom'zmngNo [ocalGud()ngm ] (Gnmau:d O) cr W:il.Locuncn D . Umigue Weil No. [DNR Wedl 1D N,
e ! " Long. 2 —_—
W,
Fammle .. ISt Plme LN, fLE SN Dm mmwfo,oS/_z_o ot
Wdl——-—-————'————l—- Secton Location of Wast=/Souree le Wc.il 3 N ﬁ&hmv v~
Ty”.c‘”--. W Code || Myt - MOl LAofSe T _NR___OW g‘”""n‘?&d” e o) o T
- ——— [ ocanon of Well Retagve 1o WastefSnumee | Gov. Lot Number * Ke
Distanee from Waste/ | Eanm ‘v O Upgredient " s Y Suegradiem| . : . 3
Sm _&_ﬁ_ APP}Y' ' [m]) d 0O Downgradient n. D Not.Xoown Bt:k“‘\‘ qukﬁ\‘l:ﬂhl
B A_hmwprpg.mpg]cvaﬁm e e e = o T.MSL - ——.\'I—i%./ i. CEP and lock? E YCS D No
T . ' L : 2. Prowesijve cover pipe: - )
B.thlc:sxng,mbelmmm ~143. §sfz_MSL - / a Inside dismezer, _Y.om
C.Lmdsurfnczdcvnuou _‘:139.3 gfuMsL b, Lengi: -J.6h
¢ Marerigl: Seed ' D4
DSuzfax.—.scaLboﬂmn__.._._fLMSLor_Q eft L‘°—~“ , . . Ober O 85
| 12. USCS classification. of soil near screer . d Additional protecsian? © R Yes D No
.GP O GMD GCO GWD swih P & If yes, descripe; 37 Bomper PosT :
sMp scO MO MuO . O e O : Beatomiic W 30
Bedrock . . ) ' 3. Surface szl e 0O 01
13. Sicve amalysis performed? [ Yes B No . . Ober O 28
14. Drﬂ]mgmmmdnsud_ Rozry ‘0050 ::§ 4, Mareriz] bcrwc:nw:nr::.mg and prowstive pipc: -
' Hollow Stzm Anger B 41 = Bammmit= 1 30
Other OO £5% E, SHND Oty B OEE
T S. Amulerspace sext: 2 Granular/Chipped Bemmaite M 3 3
15. Drilling fuid used: W;r:’DOZ’ An.-D 2] ; b Uhs/gal mpd weight . . . Bomomte-sand shaxy 0 . 35
Drillmg Mud [3 03 Nooe B 29 c Lbs/gal mng weight .. . . . Bemonize shary 3 3}
Diilline sdditiv n d_%Bmmnitz ...... Bemoniv-ccmem gom 3 59
16 I = - . O Yes & No c F1~ vdmnczdcmfmmyoidxawvc
Bescr f How mrmlled: Tremie '] 0]
75 e of - — — Tremic pumped [3 g2
17. Soure= wnr:r(mmcnlmryn;,zfqugmd). Gravicy W 0 g
6. Bewonile seal:

E Bommire seal, mp
F. Fioe sand. wop

G. Flter pack. 1op

R. Sceen joimt, oo

fx.‘dSLoz_.__.‘sﬁ-\-.z

a. Benionitc grmiles g 33
b, Didm D38m 012m  Bonomirdips D 32

c SO O 3

7. Fme send material:  Manofacover, troduct name & mesh size
« # T Bavrer Mavegiac 5
b. Vohmme 2dded n3

8, Filter pack manerial: Mautacarer, procnunxmc&mr:shsm
#q(} Amedican M'\TETL\A—L

b. Vohmme addced [

1 Wedl bamom e __ . BMSLr_l5.58 . 9. Well casing: Fiush threaded PYC schedule 40 @ 23
' Flush threeded PYC,schedule 80 [ 2 4
1. Flaerpack botom _ _ __ ., _#MSLar_fb Ofi— R ) over O B
' 10, Screen marerial __PVC =
K Borchole, borom - _ _ _ _ ., _ foSLm_l_L.- & Seren type Facoyan K 11
) : \ Z . Contmuous siot [ @]
1_ Borthaie, diamerer 8.3 ) TOher O 2E

. : b. Mxmifsenmr S ohesesns :
M. O0.D. well exsing _£.35 m c. Slotsize 0.04 Din
" ~ 4 Sloned Jengt: .. lo.oh
N. 1D, well casing _2) o . 11. Backfill marezial (below fter pack): Nonc B 14

1 bereoy comify that the miormanion on this form i goe and correct 10 the bost of my )mowl:m:.

Signamm

%57///

Fmom
VATV AL

BEB e Tochholegy TNc.
N . X

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

WELL DIAMETER 2" 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 __ Gallons
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. 5113 P.M.
COMMENTS: T T
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Natural Resource Technology, Inc.
Standard Soil Boring Log

SOIL BORING LOG INFORMATION

Form - General Use  Rev. 8-2000
Page 1 0of 2
Feclity/Project Name License/Permit/Monitoring Number Boring Nuaber
AMEREN Energy Generating - Hutsonville Power Plant MKW-14
Boring Drilled By (Firm name and name of crew chiet) Date Driiing Started Date Drliing Completed | Driling Method
Boart Longyear 10/03/01 10/03/01 HSA
Randy Radke
Faclily Well No. Unique Well No, Common Well Name Fina! Static Weter Level | Surtace Elevation Borehole Diameter
) Feet MSL 440.930 Feet MSL 8.25 inches
Boring Location 2811.508 Feet N | Local Brid Location (f epplcable)
State Plane 5325.781 Feel E t:rtm - Ow Ue
Os Ow
County Civll Town/City/ or Village
Crawlorg Hutsonville
Sample Soil Properties.
© S £ 3 Soil/Rock Description H
_elF ‘f';-,’ 3 < And Geologic Origin For o el o ":';, o, 2z Z
s> @5 ‘; < Each Major Unit w (2 2| & B% 2ol |2« g <2
€ ol 3 a D leolzd o |EL|eT]|EE|2Y QE
28 8¢ = | & S|63|25| & |Sa|28|858(22/ 0| 28
0'-7'6" SILT brown {10YR 4/3}, moist, 7
— non-plastic // 7
- 7,
—72 7/
- //
MW-ia| 23 /// g
p.5-4.9 23 [ 4 ML ////
b // 7/
MW-}4 n o F ////
s-7| ® |22 T8 L 7,
= %4
s
Mw-ral 12 | 8 7'6"-12'6" SILT vilth SAND. brown (IOYR 4/3), g 7,
7 5-9.5 12 low plasticity, molst /7'/
- . 7.
i - 10 yeltowish brown (IGYR 5/4}, increase plasticity NU /.//'/./
MW-~14 24 tr - to medium ‘// )
10-12 U 7,7
— 12 ( , /.
M¥~14 - 12°6"-18'6" LEAN C1AY. brown (7.5YR 4/2), 72
b 514, 18 12 14 10-15% g:gy/oranqe mottling, medlum plasicity /.
[~ V. 7
-
- o 7,
MH-1a| " E—.lﬁ
15-17 LI S Y/
- 944
- 18
I n = / s
.5-18. " I 18'6"-26" SAND_HRD_SILL wet, non—plastic | //
- 77
20 o
- 7.
MW~14 o 7.
20-22| | 1 sM 7y
— 22 b7,
MH—14 20 22 | 23'¢"-24" SAND seam, medium /.//./.
p.5-24k5 33 [ . 5 T
I hereby certity t the information on this form Is true and correct to the ZEMO] my knowledge.
Firm
Signature /?2% ' Netural Resource Technology, Inc.

TSD 000590




ng - Hutsonville Power Plant MW-14 cont.

Page 2 of 2
Sample Soll Properties
i w - o
w= 2 o Soil/Rock Description 2
2l = ?) 3 IS And Geologic Origin For o el o ﬁ <|a . > _3
e>s 2] 9| ¢ Each Major Unit p= 2l T {52538)lv |18 . o o
LD 1 = vy a ~ Q - ¥ = ~ E
E 8’ 5 8 Q o of=9 o E V| InT|S = w L (=) o e
32| 6 B[ 8 @ @ Lole® Q 56Z|55|8E|RT N s E
z5|85c2| @ a S |voaxa| @ (on|xo|SS | & a E O
20 - 24'-26' SAND with SILT. a5 above T
- SM '/y /]
el B LN =PTS L
25-27 23 I 26™-30° SAND_with GRAYEL. Coarse sand, platy o
- fine gravel, pootly graded 0. -0
Me=1g) |23 —28 o:
7.5-205 34 :
3 - gravel becomes tounded SP -
30 ' o:
MW-14 33
o
032 2 |43 F )
30 4" LEAN CLAY with Gravet seam, gray (5Y 5/1), S 4
roundeg, fine, 2-TX shell fragments o
MH-1al o] 33 sp o
R.E-348 55 34 O
36 Advance
Hydropunc
_ SP discrete
38 watei
sampler
£E08 8 39° Deitiers
40 note:
sana ana
gravel as
42 above

o [3,] 2 [$23 nH b A
g (=5} FN ~nN o @ (=5} o

[o2]
(=]

[=2]
~N

IIIIIIIII]ITII]IlHj1|I[']HTT[IIll[llll]I[1f]llll[llr]{fl”]llll]IIII]I]ll]'7TT
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R

Route tq; Warershed/Wssmwarer [ Waste Mamgement [ -

Remcdistion/Redcveloomen]_ | Other 3

MONITORING WELL CONSTRUCTIO)

Facility/Project Name Local Grd LocancgaiWclan OE Well Name -

'Hu*bhﬂu;llt 'Poum 3TATiow T R & os fr DW'_ Mw'- IL{

fxdﬁw Limsg?nuﬁxaMcnixudngNo. 1d Origtn . (] (esmmmed: ) or Welllocsoan [ .- Urmgue Well No. [DNR Wedl 1D No.
S e g T ' wlo |

ety D L, [SuPme fLN, ne son (PaWdleald oL ey

. 3 Wd'l_.‘-_:_._-_-';-__;:_ Secnon Locatiom of Wastee/Soures -~ . . [j-,:; Wn e mwm d d YV v N«

~ : : ' Tnsiaiied By: ~

rpeel] WeD Code 12 [ Pz HlMel o WAofSe T__ NR.__DOW|" 5 y: Name (i, lass) and Fi
i / = Locatom of Well Relagve to Waste/Sowrer | Gov. L. Nummber 2 Mt’?

Distance from Waste/ .Em.Stds. | v 03 Uppradient ©5 [ Sidegradiey | - - : .

Sourcs - R | Applv' 'O [ @ Downgrdiet . O NovKoown Bonel ComeYeng,

. A Prowetive pipe. op elevation  _ _ __ . _ _ fL MSL - . 1. Cop mdJock? " B Yes O No
B. Well casing, wp elevaron -35;-35~fLM$L / a Inside dizmezer. Y. on
C.‘Land surface clevation -499.9 2aMSL ~J.of

ST N Of Seeel M 04
D.Smfm::A:aLbonnm____._ﬁ_MSLm_O._ : Other O ig‘:.%
12 USCS classifieation of soil near sqeae : d. Additional protection? o ‘B Yes 3 No

'GP DO GMO GCD GWD swDO SP m a3 Boepen PogT

SMDSCDMLDMHDCLD-CHD. : Bontorite W 30

Bedrock [3. . - " Com O o)
13. Sieve amlysis perfarmed? O Yes B No Other- oup:
14. Drilling mctinod used: Rotary T 50 4. Matenial borwesn will casing mnd prow=dve pipes

' Hallow Stm Aoger B 41 . : Benmmite 3 30

Ot O SANMD O B B

L B 5. Armmisr space seal: 2 Grannlar/Chipped Barrmitze W 35

15 Doilling froid psedt. Warer 102 Air L. 01 b Lbs/gal nd weigh . .. Bemoniesumd shary O . 35

Drillimg Mod[J 03 Nooc W 99 c. Lbs/gal mud weight .. . . . Bononieshury O 3]

N % ‘d____ % Beoommie .... .. Beuonie-cemem growm 1 59
16.11!ﬂlmgnddinvcus=d']' . 0O Yes ® No ) c. Ft ~ volume adéed For sny of the above

Descriix oot f. Bow insmbed: Tremie ') 0]
17. Sowres of war (suach anatysis, if roquirced): o Tremix pumped B 02

. = 1Cn anaiysis, if roquired): ot Grvity M g3
b 6. Bermmiie seal: a Banmicgramiles Jy 33
& b. Do O38m DI2m  Benominehips O 32
E Bemoniteseal mp _ _ _ L _ fLMSLor _2Y_ Oft o c : . Oher O 8]
F. For sand. wp R MSLor_ 24, Ot ,‘?:‘:} 7. Foe send material: - Manofactorer, product name & mesh size
- ' ) / a_;# "] _BADbeR. e
G.Fltroack.1op o _ _ . fLMSLor _Z&, Of b e b Volwnc added fn3
B B 8. Filiey pack mawink: Manufaccorer, progoct neme & mesh size
A Scemmjomtwes - L L fEMSLor _ 28. Of - njqo Asmrniepw MaFecanwy = 35'5_:'%
. pr— i h Valumeadded B2 '
L Well bozam e __ . BEMSLa_22. Ch - B . 9. Well casing: Fiush doeaded PVC schednle 40 8 29
. \ 5 Flush threaded PYC schedulc 80 [ 24
1, Firwpack.bomom _ _ _ _, _ft MSLor _ 35 oft — B e O B
by . Lona0:
: 7= 10. Scresn mareriat: __ PV C b
X Borchole bomom - _ . _ . _ kMs_Lar_éﬂ.QfL % & Screen type Focoryauw B 11
1_ Borenaie, dizmeer _8.}-m . Olh::D o
) . b. Momifzenomr _ Se bhnsen '

M: OD.wellessing = . €.35 o e Sotxz . - ‘ 0.010m

bt o : . 4 Slotred dength: . _B.oh

N. LD. well casing _2:40 m- . 11, Backfll mazzial (below flie pack): Nonc [0 124

: Formarions Cofiaspe Oter B =2

1 heregy cornfy that the micrmanon an this form 1s wue and correct 1o the

best of my knowledec

Signapur

Fmom

MNNTUR.A L

=4

Peyowree Tee l‘nel--'n/.‘ Lre,
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WELL NAME MW-14 JOB NO# 3410-1824

WELL DIAMETER 2" LOCATION Hutsonville, 1L

(MEASURE MENTS BELOW FROM TOP OF CASING) DATE 10/3/2001

TOTAL DEPTH 3527
e DEVELOPED BY G. Jones

DEPTH TO WATER BEFORE
DEVELOPMENT 18.23'

DEPTH TO WATER AFTER
DEVELOPMENT 18.95’

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 [X] NO

VOLUME OF WATER IN FILTER PACK ANDWELL 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 Nane
START: END:
TIME SPENT FOR DEVELOPMENT 80 Minutes 301 P-M. 4.01 P.M.
COMMENTS e S —_

TSD 000593



Natural

' SOIL BORING LOG

Resource
M Technology .
NORT Page | of 1
Facility/Project Name License/Permi/Monitoring Number Boring Number
Ameren Butsonville Power Station Drilling , TW-115s
Bonng Drlled By: Name of crew chief (frst, last) and Firmn . Date Dniling Siarted Date Dnilling Completed Dnlhing Method
Steve . hollow stem
Boant Longyear : 51172004 57112004 auger
Unique Well No. Well 1D No. Common Well Name Fimnal Stanic Water Leve} Surface Elevation Borchole Diameier
i TW-115s Feet MSL 438.4 Teet MSL 8.3 inches
Local Gnd Ongin {1 (esumated: [} ) or Bonng Location [ o . |Local Gnd Location
- Siate Plane | ‘N, E s/C/N Lat RN ® E
)/4 of b74 of Section I Long D8046.72 Feet T] $117688634 Fear O W
Faciluy ID Counry State Cwil Town/City/ or Village
Hutsonville
Sample _
Q ~
4 | 2 = Soil/Rock Descrplion g = € a0 E. E
=] € | €Y . .. = |2 >1 3 a Eo
vlzw| 2 |8 And Geologic Ongin For c | 5| » =~ =
ge|<El O =g . & sl |2fa RQD/
22 51 3 |28 Each Major Unit o |23l v |5 | & =
Ey gl & | 8% SISl v | & bal 5 Comments/
z6|Jx| @ [Oa . T ROl D|Oo =3 Lab Test
- 0'-36' Drilled without sampling-see log f/%
- TW-]15d for complete description. CL /
- 7 A
| sC ’%/
— 10
— 15
— 20 ‘
L
|— 25 .
I~ 30
= 35
-
END OF BORING AT 36 Well set at 35

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

23713 W. Paul Road, Unit D, Pewaukee, W} 53072

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

Signatys ST Fim Natural Resource Technology, Inc.
A //2@—.‘\,,‘\_- Paula Richardjon

Template: NRT BORING LOG - Project: 1375 1LOGS.GPJ

TSD 000594



Natural

Resource _

| Technology MONITORING WELL CONSTRUCTION
N R T ' . .
Facihty/Project Name Local Grid Localionéfxlcll Well Name

. . RE. ;
Ameren Hutsonville Power Station Drilling | 89804672 ¢ 5 ¢ 1176886.34 11 5y I'W-115s
Facility License, Permit or Monitonng No. Local Grid Ongin [ (estimated: [] ) or Well Location [ [Unique Well No. Well Numbes
Lat. ° ’ ' Long. ' " or

Facihiry 1D St. Plane fiN, fE Date Well installed

: Section Location 05/0172004
Type of Well ) Well Installed By: (Person’s Name and Firm)

. 1/4 of 1/4 of Sec. T. - R. .

Well Code ) 2/p2

Disiance from Waste/
Source

Location of Well Relative 10 Waste/Source
v O Upgradiem

fi. d ® Downgradient

s O Sidegradient
n O Not Known

Sieve

Gov. Lot Number

Boart Longyear

A. Protective pipe, 10p elevation fi. MSL

B. Well casing, top elevation 54089 1 MSL

4384 p MmsL
1.0 ¢

C. Land surface elevanon

D. Surface seal, botom ___4374_ 11 MSLor

12. USCS classification of soil near screen:
GPO GMO GCO 6w swi® SPI®

SMO sCO MLO MHO CLO CHO
Bedrock O

13. Sieve analysis attached? 0 Yes ®No
14. Dnilling method used: Rotary 0050
Hollow Siem Auger R4}
Omer OB
15. Drilling luid used:  Wates{302  Aw 001
Driling Mud(d03 None ®99
0 Yes ®No

16. Drilling addnives used?

Describe

17. Source of water {anach analysis, if required):

E.Bentoniteseal,top _____ fiMSLor _______ A
F. Fine sand, 1op __ 4104 f1 MSLor ___280 g
G.Filterpack,1op 4094 fi MSLor 290 §
H.Screenjoint,10p 4084 fl. MSL or 300 5
1. Well boitom .;i@i f MSL or?ﬂ fi
). Filter pack, bottom ___ 4024 f MSLor 360 .
K. Borehole, bottom _____402.4 ¢, MSL or __ 360 ¢
L. Boreho)e, diameler 83 in

M.OD.wellcasing 233 in

N.1.D. well casing 200 in

e

\ 10. Screen material:

1. Cap and lock? ® Yes O No
2. Protective cover pipe: '
a. Inside diameter: 40 in,
b. Length: 60
c. Malenal: Steel 'ﬁ 04
Other & B
d. Addnional protection? O Yes® No

If yes, descnbe:

" Bentonite & 30
Concrete 3 01}
~ Other O &E&

4. Matenal between well casing and protective pipe:

. Bentonite O 30
Sand,

Other. ® @

3. Surface seal:

5. Annular space seal: 8. Granular/Chipped Bentonite @ 33
b. Lbs/gal mud weight ... Bentonite-sand slurry 03 35
c. Lbs/gal mud weight . . . Bentonite slurry O 3}
d. % Bemonite . . . Bentonite-cement grout O 50
c. F? voluch added for any of the above
. How installed: Tremie O 01
Tremie pumped O3 02
Gravity ® 08
‘6. Bentonite seal: a. Bentonite granules O 33
b. O1/4in. 038in. C112in. Benlonite chips O 32
c. Other O BB
1. Fine sand material: Manufacturcr, prodoct name & mesh size
a #7 Badger ﬁ
b.Volumeadded _________f
8. Filer pack matersal: Manufacturer, product nome & mesh size
a #40 Badger B
b.Volumeadded . f*
9. Wel) casing: Flush threaded PVC schedule 40 ® 23
: Flush threaded PVC schedule 80 O 2 4

Other O B

PVC ' B

a. Screen Type: Factorycut & 1)
Continuous slot 3 0]

Other O EB

b. Manufacturer Boan Longyear

0.010 ;pn.

c. Slot size:
d. Slotied length: 50
11. Backfill material (below filier pack): None @ 14

O\ha@ S

) hereby centify that the information on this form is true and correct to the besi of my knowledge.

Signature -

M‘szwula Richerdson

Firm

Natural Resource Technology, Inc.
23713 W, Paul Road, Unit D, Pewaukee, W1 53072

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

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

TSD 000595



Natural
Resource

SOIL BORING LOG

d Technology
N OROT Page 1 of 5
Faciliry/Project Name ] License/PermiMonitonng Numbes Boring Number
Ameren Hutsonville Power Station Drilling ' TW-115d
Boring Dniled By: Name of crew chief (firsi, last) and Firm Date Drilting Started Date Dnihng Completed Dnlling Method
Steve ' : '
Boan Longyear , 4/29/2004 5/1/2004 hsa, core
Unique Well No. Well ID No. Common Well Name Final Staiic Water Level _ |Sarface Elevarion Borehole Diametes
: TW-115d Feet MSL 438.4 Feet MSL 8.3 inches
Local Gnd Origin J (esumated: T} ) or BorngLocation [] . \ . |Lecal Grid Location
State Plane N, E sioN lat ® N ® E
1/4 of }/4 of Secrion T R Long 8052.56 Feet (1S 1176882.3 Feer ) W
Facilty ID County Srate Civil Town/City/ or Village
Hutsonville
Sample _
- . . Q =
o :E: ¢ e »é . Soil/Rock Description . g % -g 0 E - 3
ol g| 3 |8S And Geologic Onigin For e |Segl @ 3 = b
8 PRI =8 ' éach Majos Unit & 2:3- 8 2 E 8 RQD/
-E': 52 _;3‘, ;d‘i: J E - S 3 Commems/
z5(32| o |B3 T e8| |0 | T | 3 Lab Test
MM 0'-3.5' SANDY CLAY, very dark greyish % -
L brown (10 YR 3/2), very fine sand, moist /
A | cL /
2 24 /
SS X 24 %
\ i 3.5-6' CLAYEY SAND mottled grey-brown 1o 5&//
3 X 24 tan, very Nine sand, moist /
ss M 24 Ne /
- 7
S 6-22'FAT CLAY, brown (10 YR 4/3), soft, /
L plastic, moist /
RV R I %
SS X 24 %
6 [ 24 -0 %
SS 4 L /
7 24 i /
ss \f| 24 /
wel at 13 /
8 )] 24 i /
ss 24 /
— 15 /
Z

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

Signature

Firm Natural Resource Technology, Inc.
Paula Richardpon 23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: (262) §23-9000
Fax: (262) 523-900]

Template: NRT BORING LOG - Project: 1378 LOGS.GP)

TSD 000596



Natural
Resource

d Technology

Boring Number

TW4]]5dagc 2 of §

Well Diagram

<E 2 |¢ ;§ Soil/Bock I.)esu.iplion g g .E; @ E_
. glzel 2 E = And Geologic Origin For s |28 3 z)) .§ =y
8>l 8 9 =8 Each Major Unii s 2 El o= o
E<|®28 3 |&S - s |35|»| 8B
25|32 @ [Qaa : I lio| > |6 | &
e 6-22'FAT CLAY, brown (10 YR 4/3), soft, /
4 plastic, moist
{ at 16' color change 1o olive grey (5Y 5/2) /
10 )] 24 [ /
L CH /
i 24 — 20| a119.8' 2" sand seam, very fine sand /
SS|\/| 24 I 20'-22 trace very fine sand /
1214 2 - {/A
4 ' g
24 22'-22.9'SANDY CLAY cL ¥ .
I 22.9'-32'POORLY GRADED GRAVEL WITH ,\é}‘
i SAND, olive grey (5Y 5/2), rounded, very fine ?ob<
1301 24 10 fine sand Yo¥o
SS 0 oﬁg%
— 25 300
14§ 24 { é;QD'(
SS 8 i BQ
GP "-’Q;Af
15 ] 24 i QQ
SS 7 Ni%s
1611 24 LJO q%<
ssfy] 4 foYa
N Q:Bo .
A ! o
Y 32'-33' WELL GRADED SAND fine to coarse, RRRS
L trace rounded gravel OO
33'-36' WELL GRADED SAND WITH
a | GRAVEL, very fine to coarse sand, fine 10
18 X 24 medium grave)l, rounded
SS 14
— 35
YA | | 36-39'POORLY GRADED SAND very fine
B 1o medium, trace gravel, rounded
201) 24 i
Ss 14 -
x 39'-40' WELL GRADED SAND WITH
a | 40/~GRAVEL, fine to coarse gravel and sand
& x n B

RQD/
Comrmems/
Lab Test

TSD 000597



Natural

Resource

i Technology

Boring Numbes  TW-115@aee 3 of 5
) -
-~ = - Soil/Rock Description c |2 © £ £
dEE | & |2 E 8l =
alz gl 2 (& And Geologic Origin For c (2c| @ S B
gel< g § a5 ) ) ' £ |s8| w = fa) RQD!
Lx7g 5 3 |8 Each Major Unit o |55 © u =
En 2 § 2 3“5? I - Pa) < Comments/
25|82 o |84 _ I |zol| 2 £ | 2 Lab Test
40'42' WELL GRADED GRAVEL WITH . GW
22 24 SAND, fine 10 coarse sand, fine to coarse
SS V. 12 ravel, rounded :
42-58' WELL GRADED SANN fine 1o coarse
sand, trace gravel, rounded
gg 24 2" gravelly sand seam, fine to coarse grave) at
24 1] 24
SSX 13
25 k) 24
SSX 14
26 [ 24 50 SW
SSX 13
271 24
e >< o
28] 24
SS 15
— 55
29)] 24
SSX 9
L VIS 58'-70' WELL GRADED GRAVEL WITH
SAND, fine 10 coarse sand, fine to coarse
gravel, rounded
31 k] 24 — 60
SSX 7
32 )] 24 b,
SSX 24 GW 1 :
330 2
sS 12
M~ 65
34 24
SS 4q

TSD 000598



Natural
Resource
Technology

Boring Number TW-115dwe 4 of 5

Sample _ _
o ? “ = - Soil/Rock Description S | & éA a0 ’é E
ol 3| 2 .g_‘é And Geologic Origin For tlEc|l @ | 3|8 &
g€ 8 G (£ S8l vwle |28 RQDY
22 8| 5 |28 Each Major Unit s [Z2E[olE |E |8 Q
Eu & § F) 3‘§ £ % E|l w 8 ) 5 Comments/
Z&|3c] o D& . T EQ| D | O a 2 Lab Tesi
- | 58-70'WELL GRADED GRAVEL WITH ‘
.| SAND, fine to coarse sand, fine to coarse
35 [ 24 - gravel, rounded
ssll o CwW
= 70
gg 2; 70"-74'WELL GRADED SANI) fine 10 coarse
L
374} 24 i SW
SS 9
I J .
K T8 Logged from comings WELL GRADED | T Gravl starts coming up
L 95| GRAVEL WITH SANI) fine 10 coarse sand, in cutlings.
fine to coarse gravel -
394} 24 i
SS 0
40 24
sS 0
a1} ] 24 — 80
Ss 0
B GwW
a2l 24 i
SS 0
43} 24 i
SS 0
— 85
ag )| 24 L
SS 0
sl 2 | 88"-90' WELL GRADED SANI) very fine to | T
i medium Sw
90 - - .
cé)6 180 B 90'-105' SHALE, grey-blue, friable, moist
~ bHALK
|

TSD 000599



Natural

Resource
: Technology
NoROT Boring Number  TW-115d4e 5 of §
Sample -
. . . o -
«Z| 2|3 Soil/Rock Description g _"-::,’ E o g 3
ol 3| 2 g And Geologic Onigin For = |2l a8 ~ E’ :
68l Ll O [£o (S8l w|e|e]|2 RQDY
2r]E 3] 5 |58 Each Major Unii v (S5l v E | & e
se(f 3| 2 [58% S|sEl v ||| %s Comments/
z5 |3 x| » [Da T (o] 2|0 |a ]2 Lab Tesi
90'-105' SHALE, grey-blue, friable, moist
I~ 95
SHAL
10

END OF BORING AT 105 Well set at 87'

TSD 000600



Natural
1 Resource
M Tecbnology

R ¥

MONITORING WELL CONSTRUCTION

Tacrity/Project Name

Local Gnd Location of Well

3 RE Well Name
N. .
Armncren Huisonville Power Station Drilling 89803256 . s 11768823 _q. Oow TW-115d
Tacility License, Permit o1 Monitoring No. Loca) Gnd Origin { (esumated: [} ) or Well Localion {{J [Unique Well No. [Weil Numbes
Lai, ° iy " Long. i " or
‘acihi Date Well Ingialled
acility ID St. Plane fi. N, fi. E. Bte Well Insualle
Section Location 05/01/2004
Type of Well . . Well Installed By: (Person’s Name and Firm)
/4 of __ 1/4 of Sec. T. R .

Well Code 12/p2

— Location of Welil Relative to Waste/Source Gov. Lot Number Steve
Jistance from Waste/ u 3 Upgradient s [ Sidegradient
»ource ; Boan Longyea
fi. d @ Downgradiem n D Not Known BY
a. Protective pipe, 10p elevation fi. MSL = 1. Cap and lock? B YesO No
) ) 440 80 i R 2. Protective cover pipe: :
3. Well casing. top elevauion —SA0.80 fi MSL — a. Inside diameter: 4.0 in.
=, Land surface elevation 4384 n MsSL b. Length: _ 60 ¢
c. Matenal: Stec] x 04
J. Surface sea), bouwom 9374 i MSL or 10 ¢, Other & 723
2. USCS classificarion of soil near screen: 2122 d. Addiional protectlion? O Yes® No
GPO GMDO GCD GWR sSwO Sp O . if yes, describe: '
SMO sSCO MLO MHO CLO CHO L Bentonite & 30
Bedrock O X

13.
14.

Sieve analysis attached? 0O Yes ®No

‘Rotary 050
Hollow Stem Auger- @4 )

Other Qﬁ
oo
99

Drilling method used:

rock core

. Drilling fluid used:  Water® 02
Drilling Med( 03

Air
Naone

. Drilling addinives used? O Yes B No

Descnbe

. Source of water (antach analysas, if required):

Ameren well

E. Bentonite seal, top ___361.4 fi_ MS1 o 77.0
£.Fine send, lop 3584 1. MSL or 89.0

5. Filier pack. 1op 3574 ft. MSL or 81:0

., Screen joint,tlop 3964 fi MSLor ___ 820

. Well battom 3514 1, MSLor ___87.0

§. Filter pack, botiom 3504 q MSL. or 88.0

K. Borehole, botiom 3334 f.MSLor __1050 g
L. Borehole, diameter _g~3 in.

M. O.D. well casing 233 in

N. 1.D. well casing 2.00  jp.

e,

!

&
s

TS
&%
.

tere e s %ebelale e e telutele e el

"010.0-0°0 0 0 0 0 0 0-0 8"

S0

dorele!

>

N

3. Surface seal:

Concrete O 0}
Other O BE

4. Material between welj casing and proteciive pipe:
Bentonite' 3 3 0
Sand oher ®, B8
S. Annula!Aspacc seal: a. Granular/Chipped Bentonite & 3 3
b. Lbs/pal mud weight ...  Bentonite-sandslurry O 35
c. Lbs/gal mud weight . .. Bentoniteshurry 0O 31
d. % Bentonitc . .. Bentonite-cementgrom 1 50

€. Ft volume added for any of the above

f.  BHow installed: Tremie O 0O
Tremie pumped ® 02
Gravity O 08
6. Bemonite seal: a. Bentonite granules O 33
b. Dl/ain. ®3/8in. OV2in. Bentonitechips B 32

c. Omer O B8
7. Fine sand matenial. Manufacrurer, produci name & mesh size
o #7 Badper )]
b.Volumeadded '
8. Filier pack material: Manufacturer, product name & mesh size
o #40 Badper 33
b.Volumeadded ________
9. Well casing: Flush threaded PVC schedule 400 23
Flush threaded PVC schedule 80 O 24

Omer 0 B2
10. Screen material: pvC B8
8. Screen Type: Faciorycot ® ) |
) Continuous slot 3 0}
Other O @
b. Manufaciurer Boan Longyear

c. Slot size: 0010 in.

d. Sloned lengih: 30 n.
11. Backfill matenial (below filier pack): None {7} 14
imtonde Otha ® BE

) hereby centify thai the information on this form is true and correci to the besi of my knowledge.

Sign/at_u%c : < . Fim  Nawra) Resource Technalogy, Inc. Tel: (262) $23-9000
Vone, ?thwﬁk_l’““’ Richardsen 23713 W. Paul Road, Unit D, Pewaukee, W] 53072 Fax: (262) 523-9001

Templaic: NRT WELL CONSTRUCTION - Projeci; 1375 LOGS.GP)

TSD 000601



Natural Resource Technology, Inc.
Standard Soil Boring Log

SOIL BORING LOG INFORMATION

Form — General Use Rev. 8-2000
Page 1ot 2
Facllity/Project Name License/Permit/Monitoring Number Boring Number
AMEREN Energy Generaling - Hulsonvilte Power Plant TW - MW-1zZ|
Boring Drilled By (Firm name and name of crew chiet) Date Driing Started Date Driling Completed | Drilling Method
Boart tongyear 10/02/01 10/02/01 HSA
Randy Radke
Faclity Welh No. Unldue Well No. Common Well Name Final Siatlc Water Level | Surface Elevation Borehole Diameter
Feet MSL 437.814 Feet MSL 8.25 Inches
Boring Location 3Nz.203 Feet N Lat Local Erid Location {if applicable)
State Flane 5605.471 F . Ow O¢
g A eetE Long .
Os Ow
County Civil Town/City/ or Vilage
Crawford Hutsonviile
Sample Soil Properties
w0 g (3 B N 3 @
@ z A Soil/Rock Description >
_ ez ?, 3| e And Geologic Origin For o el o [8&lws > £
e@xls2 Q| £ Each Major Unit n | Z of ¥ [ 2|/538|lo |2 x| o @
S gel 21 & S |8ol=0l s |es8|lz2clzz|28| 8| ¢
Z2|8% 3 | & S 58|25 = [8a|28|S5|as|a| 28
- 0'-5'8" SILT with SANQ, very oatk brown [10YR, ‘7
~ 2/2), grades trom topsoll, trace organics /'/. 7
- throughout 7,
» w V7
Tw 4 20 22 //'/,
P 5-4. 33 [ 4 7
n 7,
- 7
- 7
T™ 21 [ V. 7]
57| ® | ;4 86 §'8"-23' LEAN CLAY. brown (I0YR 4/3), medium 7
— plasticity, molst L //
~ 8 weak ted (2.5Y 5/3), race orange moltling L/
™ [T
s-a9 ©° |12 F 7,
C 10 s
Sl o | E | %
r 2 /7
: . irace horizontal fractuwe, wel /7
™ 8 "o %
R.5-14. LI I 14
- o V7
—L 5-10X fine sand L/
™ nor
s | ® | £ - "/
- //
— very aark gray {2.5Y 3/1), trace wood ang
oo | vea — 18 white shell iragments 7
7.5-19. = L/
20 s
2(;'_"22 24 | ves [ 7
. 5 V/
- /7
™ 24 -
5-245 0 |[! 23'-25'6" SAND. very dark gray (2.5 3/1), sp |-, .
1 hereby cerlify that the information on this form is true and correct to the best of my knowledge.
i j Fi
Signature z ‘g 52 2 "™ Natural Resource Technology, Inc.

TSD 000602




ng - Hutsonviile Power Plant TW cont,

Page 2 of 2
Semple Soil Properties
€| . ° ) - »
°= 219 Soil/Rock Description >
9|T® 3| ¢ And Geologlc Origin For o el o |[85|o - > 2
a>le® 9] ¢ Each Major UnH = sl T 52155 3,1 o o
£51280 2| 8 2 |8q|s2 S|ee|2E|3=|58|l 8| 3¢
= “ KL S| S o ]
Eg_,mm a gwﬂgo'&‘gmgz’g::&.‘ia 23
10 1/24 | :
- medium, loose, wet sp
™ | 22 E 26 [\ 25%"-26' LEANCIAY. a3 above
25-27 22 |- N2
~ 26°-27°6" SAND with GRAVEL, poorly graded,
28 \  coarse s'ano_ fine gravel, rounded .
T ] | 35 27°6"-31" SANI. gray/black and white, poorty
27.5-205 810 graded, medium to coarse, Increased coarsness
' with depth : sp
30
™ 20 46 i
30-32 88 3r-32'6" SAND and GRAVEL. coarse sand,
32 poorly gradea, tine gravel, rounded SP
™ " 32°67-39'6" SAND, gray, poorly graded, medivm
3?'5_34 = 12 . 34 to coarse, 5-15% gravel
T 22
35-37| 24 | 34 [0 sp
™ L b0 | 28 38
37.5-30 610

40 €08 @ 396"

b
nN

o
Py

S
@

o
(o

o
(e ]

=]
o

[=2]
n

TW!TIJH’J]II'TIJF]l]lllllll'lll1]llTI{f[Fl]—fll7]lf1][l”!] TTTT EREOEEEEEREEERERRENRNES
'S
(2]

TSD 000603




Roure Yo Warershed/Wissewarer ||

Wasre Manngement [ .
Remedisrion/Redevelormem_]  Other [

MONITORING WELL CONSTRUCTIO)

Faclity/Projeci Name

Well Name

LD:ﬂGndLocanunqx'WcHDR OE. v .
Hu‘hn-nu:”t Powoe. STAT on) —_— 1 3s. fr Ow, TW HW"Z‘ )
Facility Licase, Poromil or Yoniogng No, LomJGndOngm ) (u:umxu:d u) o Weﬂlmun D - Uniqur. Well No. [DNR Weil TD Na.
: ©Lan " Lomg. N —
.Faciuxy.lD it wem s, [SLPlme fLN,_ fLE. S/C/N Dm Wcl}lnsu.lfo/ ° z;z oo
WA e peembeeimal Wass o= ¢ oy e e
T’TP_“‘.. Wel Coie ?2 L Mef WhofSe_T.___NR___ QW R QYN““’( )zad Fimm
L AL I PE e e Ko o Wi [Gev L e S odke
stmnc:ﬁumWastn/ ' E.nLStds. ‘|t OUpgradiens 5 [ Sidegradient| . E L ‘
§ CApply’ ' |y @ Downgadienr  n. [ NotKoown BoaaT Losvevene
" A Prowctive pipe. op elevation  _ _ _ __ _ _fu MSL - . LCxp mdlock? : ® Yo O No
T ) ' —_— B, 2 Prowcctive cover pipe: " )
B. Wel casing, op clevarion © - 0. 24t MSL 1. Insde diamercr: Y. om
C. Land suchce clevation _4232.8LEMSL b. Lengr: _2.08
S : c. Maczial: Swel W 04
D. Simfac= sezl, bonom _ - o _, _ft MSLor _ ©. O f ] . . Ober O 5
12 USCS classification of sofl mear screen: . d..ﬂddilinnal"prouwuan'f a ‘B Yes O No
. GP D GMDO GCO GWD swD SP ® It yes, deserive. 3" Sumpen ForTs
sMO scD MO MHD c O cH D 3 Sartace st Boaic B 30
Bedrock 1. . ) ) "Copeer O 01
15, vac:ma]ymqum-m:d? D?I’CS B No Other' O :,‘i‘:‘;;:'
J4. Dnﬂm,,mmbd'mcd. Rowry 0050 4, ‘vtaxcna]tzrwr.—:chnt:umgmd-pmmpq;:
' Hallow Stcm Anger 'f&.}., Benmnire O 30
Other O 5% SAwWD SO B OB
. 5. Ammnier spacs seal: a(‘nnnladChxppcdlB:nmnnzl 33
15~m5mu"‘?¢.. w;;:dljoz A-’I 0O o1 b 1bs/gal mnd weigh . ., Bontomite-sand shoyy3J . 35
Drilling Mud [ 03 Nawe B 99 . Lbs/gal mad weight ... . . Bemoniz skayy [ 3 )
. iy A %Bcnrmmn <.+ .. Bouogizconomgom D 59
16. Drilling addit & us=d] ] 0 Yes & No - Fi1~ volmncmr_cdfararryofdmamvc
L .  Bow mmlled: Tremic ' 0]
17. Sowes of water (mrach is if required): Tromic pumped [0 g2
. > uch amalysis, if required): Grvity B 03
i 6. Bcawomite seal: 2 Bouenitc gromles @ 33
: = v Do O38m DINim  Begumieckips O 37
EBocmmicseal wop _ _ _ _ . A MSLao _Jo . oft ‘ c o O SR

%3

F. Fioe sand. wp

el
(it

el . RMSLe_3e. Qﬁs

7. Fme send macrpial:  Manufacorer, pmdm:l name & mesh size

# 71 Baouenr

G.Flmpck wp . ___._BEMSLor_32. Oft: * b. Yolume added a3
\.' 8. Filter pack marrial: Manmfacorer, product naome & mesh size
R Scenjontios . _GMSLw_ 394,08~ a YO Americiw Matsaiky. B

. B b. Volume added 73 ‘
L Welbomomn  __ _ _ EMSLor_ 39 .Qf -7 . 9. Well casing: Fiush dyeaded PVC schedale 40 B 2
\- Flush threoded PYC schednle 80 [0 24
J, Fiuerpack bomom _ _ _ _ . ﬁMSLm_?i_‘éﬁ.\'_' ower O
10. Sezeen marerial: __ PUC =
K Borholc,bomom  _ _ _ _ | _ ft MSL or .33.53- & Serem ype Fecryau B 11
\ A Contimus siot £ g
Borchoice, diamoter 8.3 . ' Oher O 8§
. ’ b. Mawuizenncr 'SQ\rﬁf\Sbr\J 2 .

M OD.wellessing  _2.395 i ¢. Sotsizm | 0.212m
htadd S d.  Slouzd Jength: -S.oft
N. 1D. well casing 2105 1}. Backhll matcrial (below M sack): Non: B 14
. Oy O 22

1 heyeoy camify that the informaison on this form s truc and conrect 10 the bestof my knowledee.
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WELL NAME TW (Mw-121) JOB NO# 3410-1824

WELL DIAMETER 27 LOCATION Hutsonville, IL

(MEASUREMENTS BELOW FROM TOP OF CASING) DATE 10/2/2001
JOTAL DEPTH 418’
: 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
[ SURGEDW/BLOCK & PUMPED
[} OTHER

CAN THIS WELL BE PURGED DRY? (] YES {X] NO

VOLUME OF WATER IN FILTER PACK AND WELL CASING ~__ Gallons
VOLUME OF WATER REMOVED FROM WELL 120 Gallons
CLARITY OF WATER BEFORE DEVELOPMENT Trubid Gry
CLARITY OF WATER AFTER DEVELOPMENT ' Clear
VOLUME OF WATER ADDED None
SOURCE OF WATER ADDED None
START: END:
TIME SPENT FOR DEVELOPMENT 75 Minutes 6:00 P.M. 715 P.M.
COMMENTS: — 7 o T
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Natural MEMORANDUM
Resource

Technology, Inc.

TO: Michael Bollinger, Ameren Services

FROM: Bruce Hensel

DATE: August 19, 1999

RE: STORET Data, Wabash River near Hutsonville, IL

Wabash River water quality data from the STORET database were not included in the
hydrogeologic assessment for the Hutsonville ash impoundments because the closest downstream
station with relevant parameters is in Hutsonville, about two river miles downstream, and
because there are no upstream data with relevant data for comparison. However, I thought you
might be interested in these data as an overview of general water quality in the Wabash River;
therefore, they are summarized in this separate memorandum.

The STORET data contained records from Station 3341920, “Wabash River at Hutsonville”, for
boron, manganese, iron, and nickel. Only one other nearby station contained boron data, and
records for that station, which was just downriver of the station I used, had no records after 1980.
There was also one station that, based on latitude, may have been at the plant; however, boron,
iron, manganese, and nickel were not monitored at that station (although sulfate was). Two
agencies reported duplicate samples to the database for the station that I used, so I queried it to
only report records for the agency with the most records. The results are provided in Table 1.

The results in Table 1 show that maximum Wabash River concentrations at the City of
Hutsonville are similar to the 95" percentile concentrations of background groundwater quality
presented in Table 7 of the hydrogeologic assessment, and median concentrations are lower than

or similar to the medians displayed on Figures 10, 13, 14, and 15 of the hydrogeologic
assessment.

I also included a plot of boron concentration in the Wabash River at Hutsonville versus time, and
the resulting graph appears to indicate annual peaks occurring at the end of almost every year.
Whether these peaks are due to river stage or some other cause are unknown.

Overall, Wabash River water quality appears to be good at this station, relative to background
groundwater concentrations observed at the plant; however, it is difficult to determine possible
plant impacts on Wabash River water quality because there are no upstream data for comparison.

TSD 000607



Table 1

Wabash River Water Quality Statistics from STORET Database

Sulfate Boron Iron Manganese Nickel
Count 0 113 118 118 117
Max (mg/L) 0.204 0.100 0.049 0.025
Median (mg/L) 0.055 0.050 0.015 0.015
Average (mg/L) 0.071 0.051 0.012 0.013
Min (ma/L) 0.005 0.010 0.005 0.005
b. STORET Station Information
AGENCY STATION NO LAT LONG LOCATION NAME
21ILAMB 3341920 390637 873918 WABASH RIVER AT HUTSONVILLE IL
c. Period of Record
Station
10/8/69 through 12/15/98
d. Data Distribution of Selected Parameters (based on iron count)
Year(s) Number of Records Records/yr
1969 - 1979 0 0
1980 2 2
1981 - 1985 0 0
1986 - 1989 35 9
1990 - 1998 81 9
Boron
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Natural Resource Technology, Inc.
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NATURAL
RESOURCE
TECHNOLOGY

TECHNICAL
MEMORANDUM

=

www.naturalrt.com

Date: April 2, 2009

Subject: Mixing Calculation, Proposed Groundwater Collection Trench: Hutsonville
Pond D

From: Bruce Hensel

A mixing calculation was performed to determine whether or not discharge from a proposed
groundwater collection trench has the potential to cause boron concentrations in the plant’s NPDES-

permitted outfall #002 (IL0000175) to exceed the permit-specified limit of 10 mg/L. Results of this

calculation indicate that concentrations not exceed the 10 mg/L limit. Details are provided below.

Averages | Maximums |Source
Plant Sluice Volume (GPD) V1 | 1,680,000 1,680,000 |Oct 2003 NPDES Permit, Outfall 002
Sluice Concentration (mg/L) C1 1.5 4.1 See Note 1
Trench Volume (GPD) V2 225,091 225,091 |See Note 2

(GPM) 156 156

Trench Concentration (mg/L) C2 5.4 18 See Note 3
Total Volume (GPD) 1,905,091 1,905,091 |=V1+V2
Total Concentration (mg/L) 2.0 5.7 =[(V1*C1) + (V2*C2)] / (V1+V2)
Notes:

1 Long-termaverage boron concentration specified in Oct 2003 NPDES permit is 1.5 mg/L, maximum observed

value = 4.1 mg/l.

Trench volume based on model simulation CO-2, LEOa-3 (synthetic cap, shallow drain along south side),

multiplied by 2.6 to account for extended drain length.

3 Average & maximum trench concentration based on observed data at MW2, MW3, MW6, MW 11R from 2002-

2008.

HUTSONVILLE GW COLLECTION MIXING CALC.DOC

NATURAL

RESOURCE

TECHNOLOGY
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