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VIA EMAIL

October 5, 2020

Mr. Jeffrey Maxted

Alliant Energy — Environmental Services Manager
4902 North Biltmore Lane

Madison, WI 53718-2148

Re:  Unstable Areas Determination CCR Surface Impoundments - §257.64
Interstate Power and Light Company (IPL)
Ottumwa Generating Station
Ottumwa, Iowa

Mr. Jeffrey Maxted,

This Unstable Areas Determination has been prepared in accordance with the requirements of
the United States Environmental Protection Agency (USEPA) published Final Rule for
Hazardous and Solid Waste Management System — Disposal of Coal Combustion Residual
(CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR Rule)
published on April 17, 2015 (effective October 19, 2015) and subsequent amendments. This
letter assesses the factors of both CCR units at Interstate Power and Light Company (IPL),
Ottumwa Generating Station (OGS) in Ottumwa, lowa in accordance with the CCR Rule
§257.64 Unstable Areas. For purposes of this Report, “CCR unit” refers to an existing or
inactive CCR surface impoundment.

Background Information
In accordance with the requirements set forth in §257.64 of the CCR Rule a CCR unit must

not be located in an unstable area. The owner or operator must consider all the following
factors:

*  Ons-site or local soil conditions that may result in significant differential
settling,

* On-site or local geologic or geomorphologic features; and,

*  Ons-site or local human-made features or events (both surface and subsurface).
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Facility Specific Information

The OGS is located at 20775 Power Plant Road, Ottumwa, IA 52501. Figure 1 provides both a
topographic map and an aerial of the OGS facility location, with the approximate property
boundary of the facility identified. Figure 2 identifies each CCR Unit. OGS has one existing and
one inactive CCR surface impoundment, which are identified as follows:

* OGS Ash Pond (existing)
* OGS Zero Liquid Discharge Pond (inactive)

Differential Settling

The embankment soils at OGS were documented by SCS Engineers' boring logs MW-304 and
MW-305, Figure 2. The results indicate that the embankments of both impoundments are
constructed of stiff compacted clay from the site overlying the medium stiff native clay which
overlies very dense sand of the Des Moines River. The boring logs are shown in Exhibit A.

During the design phase, before the plant was constructed, a 1974 subsurface investigation
was completed which included borings and testing of the native soils. These borings showed
that the native clay was sampled and tested for Atterberg limits, unconfined compressive strength
and both consolidated undrained (CU) and unconsolidated undrain (UU) triaxial strength. The test
results are shown in Exhibit B and indicated that the native clay under the embankments is a low
plasticity clay (CL) with unconfined compression values from 1,500 to 2,500 psf. Triaxial UU tests
indicated a range of 750 to 2,000 psf for cohesion and the CU tests indicated 29° to 34° for friction
angle and 0 to 600 psf cohesion. The CU test results imply the clay is normally consolidated.

Information on the compacted clay and river valley sand is available from the SCS soil boring
standard split spoon (SPT) blowcount information, Exhibit A. The Terzaghi and Peck relationship
of SPT blowcount to clay cohesion for the average blowcounts in each clay layer yields a value of
cohesion of 1,000 psf for the native clay and 1,600 psf for the embankment clay, Exhibit C. The
very dense sand is assigned a friction angle of 38°, based on the correlation of cohesionless soil
strength to density provided in NAVFACs DM-7% , Appendix C.

The analysis of slope stability for the CCR embankments was completed with a cohesion value of
1,600 psf for the embankment clay, 1,000 psf for the native clay and a friction angle of 38 for the
very dense sand. Soil borings show the soil conditions are consistent under the entire area of the
two CCR ponds.

Based on the known geotechnical information, both the OGS Ash Pond and the OGS Zero Liquid
Discharge Pond are not susceptible to significant differential settlement. Additionally, annual
inspections of the embankments for the last 4 years have indicated no observable areas of
differential settlement on the embankments.

!'SCS Engineers, “Ottumwa Generating Station — Monitoring Well Construction Documentation”, April 15, 2016
2 Naval Facilities Engineering Command, Soil Mechanics, Foundations, and Earth Structures, Figure 3-7,
NAVFAC DM-7, January 1971

Mr. Maxted 2 Unstable Areas Determination
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Geologic and Geomorphologic Features

The Bedrock Geologic Map of Iowa (Exhibit D) shows that the site contains up to four types of
bedrock including the Lower Cherokee, Raccoon Creek, St. Louis, and Pella formations. The
formations are comprised of dolomite, shale, and sandstone. The Bedrock Topography of
Southeast lowa by Robert. E Hansen from 1973 shows that the elevation of the bedrock in the
general area of the facility varies between 600 and 650 feet. The 1974 boring logs (Exhibit B) on
Section E-E show the bedrock near the CCR impoundments varies between 630 to 655 feet in
elevation.

While there are karst formations known to exist in lowa, they are predominately in the northeast
part of the state, see Exhibit E. Additionally, an Iowa Department of Natural Resources map of
known and potential karst terrain and/or paleosinks (sinkholes) near OGS has also been included in
Exhibit E. This map shows that the OGS is in an area potentially susceptible to karst formations
although there are no known paleosinks near the facility.

Several figures and tables have been included in Exhibit F from the OGS Selection of Remedy®.
This document illustrates that the local groundwater direction is generally east toward the Des
Moines River. Additionally, the nested well water elevation data for MW-305 and MW-305A
suggests that a downward gradient exists. At this location limestone is located 35 feet below the
bottom of the impoundment and the water recharging this area is likely at or above a pH of 7. As
result, there is little risk for the formation of paleosinks.

Human-made Features or Events

Based on the information provided herein, both the OGS Ash Pond and the OGS Zero Liquid
Discharge Pond are not susceptible to anthropogenic activities that could exist in this area, which
could include a large dam failure, failure due to improper cut and fill during construction, excessive
drawdown of groundwater, extreme fluctuations in flooding from human-made changes, or failure
due to underground mines.

Unstable Areas Determination
After review of the reasonably and readily available documentation, the following CCR Units

are not located in unstable areas:
e OGS Ash Pond
* OGS Zero Liquid Discharge Pond

3 SCS Engineers, “Selection of Remedy”, September 11, 2020

Mr. Maxted 3 Unstable Areas Determination
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Qualified Professional Engineer Certification

The owner or operator of the CCR unit must obtain a certification from a qualified
professional engineer attesting that the documentation as to whether a CCR unit meets the
requirements 40 CFR 257.64(b).

To meet the requirements of 40 CFR 257.64(c), I Mark W. Loerop hereby certify that I am a
licensed Professional Engineer in the State of Iowa; and that, to the best of my knowledge, all
information contained in this document is correct and the document was prepared in
compliance with all appli_ﬁellm?”requirements in 40 CFR 257.64.

Quii Iy,

N CESSION
& - 2, 7 g =
S&: %”: By: 77 7
= 3 | MARK W. LOEROP: Z = : //’" Z//
28, 2w g Name Vaglc Cocnes
’ll ...'0.' .1".. § o —
',,;r’ ....... £~“ Date: _Ocropen S 2520

cc: Tony Morse, Alliant Energy

att:  Figure 1 — Site Location
Figure 2 — Location of Critical Cross Sections
Exhibit A — 2016 Soil Boring
Exhibit B — 1974 Soil Laboratory Results
Exhibit C — Conversion of Blowcount to Soil Strength
Exhibit D — Bedrock Maps
Exhibit E — Karst Formation Maps
Exhibit F — OGS Local Groundwater Information

MWL/jh/yMWL
Z:\Shared\Projects\154 - Alliant Energy\154.018 - CCR Projects\022 - 2020 OGS & COL Unstable Conditions Determination\001 - OGS
UCD\Unstable Area Determination\OGS Unstable Areas ~- FINAL.doc
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FIGURES

Alliant Energy

Wisconsin Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Unstable Area Determination

Figure 1 — Site Location
Figure 2 — Critical Section Location
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EXHIBIT A — 2016 SOIL BORINGS

Alliant Energy

Wisconsin Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Unstable Area Determination
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EXHIBIT B — 1974 SOIL LABORATORY RESULTS

Alliant Energy

Wisconsin Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Unstable Area Determination
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Table &~1 Summary of Compaction Test Results
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BPPENDIX ¢

LABORATORY TESTING PROGRAM

Discussion of Laboratoxy Investigation

The split spoon samples were inspected and classified in accordance with

the tnified Classification System and the field boring logs were edited as
necessary. To ald in classifying the scils and te detemmine general soil
characteristics, natural moisture and density determinaticns, Atterberg limits
tests and sieve znalyses were performed on selscted semples. The organic

contents of some samples were estimated from loss-on-ignition tests.

The undisturbed Shelby tube samples were extruded from the tuhes, classified,
and natural moistures and densities determined. Atterberg limits tests were
performed on selected Shelby tube samples. In order to determine compressi-
bility characteristics, twelve consnplidation tests were performed op samples
selected to be critical based on probable locztions of structures and the

results of field and lahoratory tests. The conventional lead increment ratic

of two was employed throughout esach test.

To provide undrained shear strength estimates, unconfined compression tests

and wieonsolidated-undrained triaxial tests were performwed on scme of the
undisturbed semples. Consolidated—undrained triaxizl tests {with pore pressure
measurements) were performed to determine effective strength parameters. All

consolidated-undrained triaxial samples were saturated prior to consolidation.

Compaction tests (according to both ASTH D-698 and ASTM D-1557) were peéfomed
on selected bag samples taken from potential cn-site borrow areas. Strength

and permeability tests were conducted on Tecompacted samples,

e
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firs .

bnconfined compression tests were perfommed on certain of the rock core
samples. BMbrasion, soundness and chemical tests were conducted on some of

the limestone samples fram the eastern portion of the site.

The pesalts of ail tests are included in the remainder of Appendix C and

appendices D, E, F, G, H and I.

.
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Ottunwa Generating Station-Unit 1

{E-7956)

Table C-1 SUMHARY OF LREORATORY TEST RESULTS
Spiit-Spoon Samples

Natural Dry Natural Liguid Plastic  Plasticity Loss-
Boring Depth Density, Moisture TAimit Limit Tndex on-
Ho. it lps/cu. £t Content, % fgnition
1 1-0-2.5 37.3 i.8
1 3.5-5.0 93.5 29.7
1 6.0-7.5. 28.9
1 &.5-10.0 2B.5 37 25 i2
i 11.0-12.5 25.0
i 33.5-15.0 6.7
1 16.0-17.5 106.3 22.6 a9 23 16
1 18.5-20.0 22.5
1 23.5-25.0 0.9 32 20 11
2 1.0-2.5 22.8
2 3.5-5.0 30.0
2 6.0-7.5 8.4
Z B.5-10.0 a8.3 30.0 41 .28 16
2 11.0-12.5 20.2
2 13.5-15.0 2L.5
2 16.0-17.5  108.2 20.2
2 18.5-20.0 25.9
2 23.5-25.00 26.8
3 1.0-2.% 23.6
3 3.5~5.0 16.4
3 G.0-7.5 13.2
2 8.5~-10.0 17.5
3 1i.0-12.5 133.2 17.0 45 23 1%
3 13.5-15.0 22.2
3 16.0-17.5 20.9
3 18.5-20.0 23.0
4 1.0-2.5 21.3 2.8
4 3.5~5.0 24.2
4 6.0-7.5 i04.1 23.5 30 21 3
5 1.6-2.5 21.0
5 3.5-5.0 2.5
5 6.0-7.% 7.3
5 4.5~10.0 16.7
5 11.0-12.5 13.4
5 13.5~15.0 14.9
5 16.0-17.5 10.3
5 1B.5-20.0 24.%

ECRM7766200

cont'd.
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Ottumwa Generating Station-Unit 1 2
{(E~T5656)
Table C~-1 SUMMARY OF LABORATURY TEST RESULTS
Split-Spoon Samples {ccnt.d)
Natural Dry  Watural Liguid Plastic Plasticity Loss-

Boring Dawpth Density, Moisture Limit Limit Tndesx on-
Ho. fr 1bs/cu, £t Content % Ignition %

1.0-2.5 17.8
6 3.5-5.0 20.6
6 6.0-7.5 25.1
[} 8.5-10.0 . 13.0
& 11.0-12.5 14.0
& 13.5-15.0 53.3- 0 33 57
7 1.0-2.5 28.9
7 3.3-5.0 28.9
7 6.0-7.5 2i.8
? B.5-10.¢ 286.5 33 20 13
7 11.0-12.5 25.8
7 13.5-15.0 25.8
7 16.0-17.5 25.2
8 1.0-2.3 18.7
g 3.5-5.0 4.8
a8 5.0-7.5 98.8 27.1 37 25 12
8 8.5~-10.0 10.9
8 1L.0-12.5 1.8
9 1.0-2.5 28.7
9 3.5-5.¢ 36.8
g 6.0-7.5 26.7 61 20 41
9 8.5~18-0 23.9
9 11.0-12.5 26.7
] 13.5-15.0 8.8
9 16.0-17.5 1.4
9 18.5-20.0 22.6 56 2L 35
10 1.0-2.5 28.0 1.5
10 3.5-5.0 30.0 4.2
1o 6.0-7.5 28.7 56 25 31
16 8.5-10.0 38.0
1Y 1.0~2.5 21.2
11 3.5-5.0 26.1
1L 6.0-7.5 27.1
11 8.5-10.0 21.2
1l 11.0-12.% 21.8
L1 13.5-15.0 21.5
53 16.0-17.5 1a.2
j53 ig2.5-2¢.0 20.0

cont'd,
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Ottumwa Generating Station-Unit 1
{E-7566Y
Table C-1 SUMMARY OF LABORATORY TEST RESULTS
Split-Spoon Samples{cont'd.)
Natural Dry Natural Licuid Plastic  Plasticity Loss-
Boring Depth Pensity, Moisture Limit Limit Index on—
No. £t 1bs/ou. £t Content,% Ignition 1
12 1.0-2.5 8.1
12 3.5-5.0 18.7
1z 6.0~7.5 24.4
1z 8.5~-10.0 22.6
12 11.0-12.5 23.0
12 13.5+15.0 21.8
i3 1.0-2.5 27.2
13 3.5-5.C 6.1
13 £.0-7.5 13.8
13 18.5~20.0 18.3 57 18 3%
14 1.0-2.5 ig.8
Id 3.5-5.0 23.1
la &.0-7.5 0.7 4q 21 23
14 8.5-10.0 26.1
px3 1i1.0-I2.5 25.9
14 13.5-15.0 12.5
15 1.0-2.% 31.e
15 3.5-5.¢0 26.3
is 6.0+7.5 27.0
1s 8.5-10.0 33.2
16 1.0-2.5 23.9
1e 3.5-5.0 27.1
16 11.0-12.5 28.6
18 13.5-15.0 28.4
17 1.0-2.5 24.1
17 3.5-5.0 22.0
17 6.0-7.5 34.1
17 B.5-10.9 31.z2
18 1.0»2.5 24.7
18 3.5-5.0 24.8 57 1g 39
18 6.0-7.5 4.8
12 16.0-17.5 12.0
18 1B.5-20.0 22.9 47 24 23

cont'd.
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Cttumwa Generating Station-Umit 1

ottunwa Generating Station-Unlt 1

(E~T566) {E-T566)
Table C-1 SUMMARY OF LABORATORY TEST RESULTS Table C-1 . SUMMARY OF LABCRATORY TEST RESULTS
Split-Spoon Samples{cont'd.) Split-Spoon Samples
Hatural Pry  Natural Liquid  Flastic Plasticity Loss- Watural Dry Matural Liquid  Flastie Plastigity —Iossw
Boring Pepth pensity, Moisture Limit Limit Index on~ Boring Depth Density, Hoisture Limit Limit Index on -
No. £t 1bs/cu. Tt Content, % Ignition % Ho. £ 1bs/cu. £t faontent, 2 Ignition %
19 1.0-2.5 19.2 28 3.5-5.0 T18.5
12 1,5-5.0 15.8
19 6.0-7.5 22,0 29 13.5-15.0 22.0 &0 20 40
19 8.5-10.0 16.9 ¢
30 3.0-5.0 26.2
18 13.5-15.0 17.4 ag B.5-10.0 25.3 35 21 14
18 16.0~17.5 18.5 30 12.5-15.0 19,3
20 1.0-2.3 23.0 21 3,5-5.0 2B.7
20 3.5-5.0 20. 31 8.5-10.0 24.4
21 1.0-2.5 22.3 92 1,.5~5.0 22.5
21 3.5-5.0 8.5
2L §.0-7.5 26.1 33 23.5-25.0 29.8 57 21 36
2% 8,5-10.0 34.6
34 3.5-5.0 231.0
22 1.0-2.5 33.z
22 3.5-5.0 32.1. 35 3.5-5.0 27.6
22 6.0-7.5 30.0 35 8.5-10.0 7.6
22 8.5-10.0 33.4 3B 23 15
36 1.0-2.5 20.7 3.1
24 1.0-2.5 23.8 3 3.5-5.0 25.3
24 3.5-5.0 25.2 16 6.0-7.5 24.2
24 6.0-7.5 28.3 44 22 22 36 8.5-10.0 24,2
24 8.5-10.0 2.6 6 11.0-12.5 73.8 36 16 20
36 13,3-15.0 25.5
25 1.0-2.5 22.2 36 28.5-30.0 2.7
25 3.5-5.0 25.1
25 6.0~7.5 2%.3 37 1.0-2.5% 21.4
25 8,5-10.0 26.5% ay 3.5-5.0 21.0
37 6.0-7.5 23.4
26 1.0-2.5 28.2 5.3 37 8.5-10.0 21.5
26 3.5-5.0 27.9 3.0 37 11.0-12.5 20.2
26 6.0-7.5 28.3 37 13.5-35.0 20.7
26 8.5-1¢.0 30.3 37 16.0-17.5 17.5
26 13.5-15.0 31.8 54 27 27 37 18.5-20.0 22.3
27 1.0-2.5 30.5 4.1 38 1.0-2.5 12.6
27 3.5-5.0 30.% 51 24 27 4.5 38 3.5-5.0 21.1
27 6.0-7-% 33.9 1g &.0-7.5 27.7
27 B.5-10.0 26.0 51 28 23 38 8.5-10.0 27.3
27 11.0-12.5 29.8 a8 11.0-12.5 25.8
38 13.5-15.0 43.2
k| 23.5-25.0 29.2 43 22 21
10/ 08/ 2020 - Classification: Internal - ECRW766200 -~ .



Otturwa Generating Station-Unit 1 “

, H
Ottumva Generating Station-Unit 3 - '
t {E-7566)
g
’ Table -1 . SUMMARY OF LABORNTORY TEST RESULTS -
Split-Spoon Samples
I Watural Dry - Natural Liguid  Plastic Plasticity Tosse
' Baring Depth Density, Moisture Limit Limit - Index on—- .
, Ho. £t 1bs/fen. £t Content, % Ignition %
s 1.0-2.5 28.7 5.6
29 3.5-5.0 3z.8
19 §.0-7.5 26.5 -
39 8.5-10.0 25.5
. 39 11.0~12.5 35.9
39 13.5-15.0 35.2
39 16.0-17.0 11.4
30 1.0-2.5 29.0
40 3.5-5.0 31.5 56 18 38
40 6.0-7.5 27.2
40 8,5-5.0 27.4
41 1.0-2.5 21.3 &2
41 3.5-5.0 16.1
41 6.0-7.5 22.2
a1 8.5-10.0 23.7
. 41 11.0+11.8 25.3
42 1.0-2.5 20.4
42 . 3.5-5.0 19.9
az £.0-7.5 20.3
42 8.5-10.0 26.2
! 42 11-0-12.5 257
43 3.5-5.0 25.4
43 8.5-10.0 26.1
43 13.5-15.0 21.0
43 18.5-20.0 24.3
44 1.0-2.5 11.9 5.0
44 3.5-5.0 11.3
44 16.0-17.5 23.3
, 45 3.5-5.0 17.0
45 B.5-10.0 18.3
i 45 13.5-15.0 18.9
45 18.5-20.0 20.4
45 23,5-25.0 23,2
46 1.0-2.5 25.0 3.3
| 46 3.5-5.0 27.2
46 6.0-7.5 27.4
46 8.5-10.0 25,2 32 13 19
i - 10/ 08/2020 - Cdassification: Internal -

(E~7566)
Table C-1 SUMMARY OF LABORATORY TEST RESULTS
Split-Spoon Samples
Matural Dry - Watural Liguid Plastic Plasticity lLoss-
Boring Depth Density, Molsture Limit Limit - Index on-
Ho. ft ibs/cu. £t Cantent , % Ignition %
46 11.8-12.5 23.8
46 13.5-15.0 25.4
46 16.0-17.5 22.5
46 18.5~20.0 27.0
47 3.5+5.0 25,2
47 13.5-15.0 24.2 2.8
47 18.5-20.0 30.9 40 22 ig
48 1.0-2.5 22.9
48 3.5-5.0 25.0
48 5.0-7.5 25.4
48 B.5-10.0 24.6
48 16.0-17.5% 40.4
49 3.5-5.0C 22.5
43 8.5-10.0 25.2
49 13.5-15.0 31.2
49 1B.5--20.0 32.1
50 3.5-5.0 i8.8
50 8.5-10.0 i7.9
50 13.5-15.0 24.3
50 18.5~20.0 30.6
51 3.5-5.G 13.58
51 8.5~10.0 16.5
51 13.5-15.0 24.1
51 18.5~20.0 28.0 3z 17 15
52 1.0-2.5 24.4
52 3.5-5,0 24,1 37 ie 19

ECRM7766200



. : : Cttumwa Generating Station-Unit L
ottumwa Generating Station-imit L

(E~7566) {E~7566)
1 HMMAR ™
Table C-2 SUMMBRY OF LABORATORY TEST RESULTS Tanle o2 5 ¥ o;zﬁgﬁ;ﬁ;{\'sﬁfﬁiﬁums
Undilsturbed Samples
- . Ratural Dry Harural Atterbery Limits Uneonfined
foring bepth, g:::z:;nry 325;:;3_8 Atterbirg Tdmits 22;;:22::36 Boring Depth, Density, Molstures % Campressive
Ho. £r 1bs/cu. £t Content.%  LL PL __ PI_ Strenggh,tsf No- L ibs/en It Coptert .t % EL__ P1.Strengch.cef
1a 6.0-8.0 86.4 26.2 0.71 36 10.0-12.0 101.4 22.8 0.8l
IR 8.0-10.0 98.4 26.6 0.%6 * 36 12.0-14.0 104.% 22.1
36 1B.0-20.0 103.3 24.1
4A 3.0-5.0 1lo0.2 24.8 0.63 36 23.0-25.8 104.7 20.3
! 33 $.0-8.0 10L.9 23.86 36 28.0-29.9 25.2 27.4 i.11
' B8R 5.0-7.0 95.2 28.2 * 38 7.0-8.9 $3.13 28.5% 37 20 17 0.66 *
8R 7.0-9.0 99.5 25.2 1.15 38 9.0-11.0 Ba.1 30.5
38 14.0-15.9 87.2 0.9 1.18
EES 4,0-5.0 79.8 39.7 36 18.0-30.0 103.3 23.3
SR 5.0-6.0 9.6 29.2 kL] 232.0-25.0 107.1 5.6
r on 6.0-6.5 46.3
9A 6.5-8.0 100.5 26.3 1.88 39 3.6-5.¢ 857 32.4 52 25 27 0.7 *
-2 13.0~14.5 106.5 22.5 xk 39 11.0-13.0 89.35 29.3
E2:8 18.0-19.0 S6.4 27.6 39 13.0-15.0 82.0 3g.8 42 5 17 * o
; 9A 18.0-20.0 0.0 19.6 0.75
i =R 22.0-24.0 93.9 25.7 g.42 40 3.0-5.0 87.5 31.9 1.24
108 3.0-5.0 90.8 30.0 * 41 .0-5.0 105.1 15.0
10a 5.0-7.0 94.4 28.5 bl 41 g.0-10.90 99.3 22.3 11 16 25 wH
10A 7.0-9.0 9.5 26.4 L]
! 42 2.6-4.0 102.1 20.1
127 2.0-4.0 23.1 3i.0
123 4.0-6.0 100.6 23.3 42 10.0-12.¢ 5.5 26.6 34 22 12
i 12a 7.0-9.0 104.4 22.6
43 3.0-5.0 98.3 0.8 2.89
143 4.0-6.0 84.5 9.3 43 8.0-10.0 890 26.7 1.00 *=
14R 8.0-10.0 94.6 8.5 43 13.0-15.0 104.0 z3.1 L.07
144 10.0-12.0 98,5 27.8 43 18.0-20.0 104.1 22.1 3z 15 17 =
' 15A 2.0-4.0 94.7 28.8 44 3.0-5.0 106.2 12.7 29 16 i3
154 5.0-7.0 93.4 28.9
15A 8.0-10.0 88.4 33.7 45 3.0-5.0 98.8 20.0
; 15A 16.0~12.0 95.7 25.5 45 2.0-11.0 1li.4 7.0 35 11 24 0.97 *=*
*‘3 45 ’ 11.0-13.0 111.9 1e.5
K 18R 3.0-5.0 10:.0 25.0 1.20 a5 1B.0-19.8 105.3 21.2
' 18 19.g-21.0 107-8 20.6 e 45 28.0-30.8 109.8 19.3
262 3.0-5.0 88.8 3.3 0.14 46 3.0-4.8 85,6 22.G
, 28R 9.0-9.5 34.4 46 10.0-12.0 104.32 22.9
! 26R 9.5~11.0 7.3 26.9 0.97 46 i8,0-1%.9 102.6 23.3 1,04 **
264 13.0-15.0 87.5 33.a 0.36 * 46 26.0-30.0 2.7 23.8
! 27 5.0-8.0 90.5 31.2 .74 *
27 13,0-15.0 92.6 30.9 0.91 cont.'d.
cont'd.
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Otbumwa Generating Station-Unit 1 3 Ottuswa Generating Staticn-Unit 1
(2-T566) (E-T7566)
Teble (-2 SUMMARY OF LABORATORY TEST RESULTS Table -3 SUMMARY OF COMPRESSICN TEST RESULTS
Undisturbed Samples Rock Samples
Natural Dry Natural Atterberg Limits Unconfined X . . o
Boring Depth, Densiiy, Moisture % Compressive Boring  Depth Sa.mpl«.a Height, Emple.ﬂiametar, U“C“"‘"ln?d Rock L
No-. fr 1bs/cu. £t Content,% LL PL PL_Strength,tsf Ho. fo in. in. Compressive  Descriptien
Strength,psi
48 8.0-10.0 9g.5 25.4 0.8 1 36.1 2.75 2.00 1350 Gray Sandstone
48 16.0-17.% 82.8 37.7 53 23 30 * A% 1 43.0 4.38 2.03 2460 Gray Sandstone
49 B.0-10-9 99,2 4.1 Q.46 2a 38.6 4.87 2.06 13070 " White Limestone
49 13.0-15.0 Q6.5 27.5 38 1a 24 Q.76 * 2A 44.3 4.25 2.06 7030 Gray Sandy Shale
49 18,0-20.0 96.9 28.0 and Limestone
. 28 51.3 4.44 2.06 5290 Gray Sandstone
%0 8.0-10.0 108.7 18.1 1.32 23 57.F 4.44 2,086 12720 White Limestona
50 13.0-21.0 86.5 34.5 48 25 24 g.82 * *x
4 20.0 4.88 2.00 1070 Green Sandstone
ERS B.0-10-0 163.3 21.5 8.72 4 29.4 3.88 2.086 13170 White Limestone
51 13.0-21.0 96.6 23.3 4 46.3 4.53 2.06 5160 Gray Sandstone
52 3.0-5.0 94.8 24.4 -85 6 23.0 4.97 2.03 2500 Lark Gray Shaly
52 6.0-8.0 10B8.3 16.2 Sandstone
52 2.0-10.90 111.5 15.4 7 27.5 4.44 2.06 14520 Gray Limestone
i3 29.5 3.44 1.88 2670 Gray Sandstone
* i s idari -
See Appendix D for Consclidation Test Results 23 29.4 4.88 1.88 9270 Wnite Limestons
ek 3 Wi i i
See Apperdix E for Triaxial Test Results . 28 18.7 4.63 2,06 14780 Gray Limestone
2% 36.1 3.69 2.G6 19150 Gray Limestone
28 42.8 5.00 2.06 18970 Gray Sandstone
30 25.0 5.94 2.06 14540 White Limestone
31 29.5 6.00 2.00 8000 Gray Limestone
1z 3B.5 5.63 2,06 16490 Gray Limestone
33 8.7 §.25% 2.06 15030 Gray Sandstone
33 36.0 4.38 2.06 582¢ Gray Sandstone
34 15.7 5.69 2.06 6550 Gray Shaly Limesto
35 26.7 4.38 2.06 12850 Gray Limestone
35 28.2 .00 2.06 18730 Green Shale
as 30.0 5.00 2.06 17460 white Limestone
a1 3.8 6.00 2.06 14000 Green Sandstone
43 41.0 3.88 2.00 5150 Gray Sandstone
43 57.9 5.00 2.06 6788 White Limestone
47 31.0 q4.69 2.00 6750 Gray Sandstone
48 22.0 4.13 2.06 5820 Gray Sandstons
50 26.2 5.38 2.06 4850 Gray Sandstone
51 30.5 5.08 2.06 5820 Gray Sandstone

10/ 08/ 2020 - Cassification: Internal - ECRMW766200
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Ottumwa Ganerating Station-Unit 1

Table C-4

({E-7566)

SUMMARY OF TESTS ON LIMESTONE

Tast for Determining the Soundness of Coarse Aggregate by
Freezing and Thawing
{IZHC Test Method Mo 211-Method

Sample: Boring Ne
Boring No
Boring Ho
Boring ¥o
Boring Ho
Boring Nao
Boring Wo

15,
135,
15,
16,
16,
17,
22,

Results: Loss - 16.8%

25.2
9.9
31.9
31.0
3.4
24.3
25.8

to
to
to
to
to
to
to

Al

26.4
31.9
39.6
32.4
36.4
29.3
30.3

ft
fr
£t
ft
Tt
£t
£t

depth
depth
depth
depth
depth
depth
depth

Resistance to Abrasion of Coarse Aggregata by
Los Angeles Machine (RASHTO T 26}

Sample: {Same as above)

Results: Loss - 27.B%

Analysis of Limestane

Sample: Boring No 15,

Results:

Insoluble matter

(ASTM C 25)

31.9 to 40.0 £t depth

Total neutralizing value
in texms of €a €O,

calcium Carbonate {Ca CO4)

Magnesium Carboenata (Mg Cay

1.29%

9B, 25%
97.00%

1.25%

use of the

10/ 08/ 2020 - -C assification: I|nternal

ECRM7766200
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Ottumwa Generating Station~Unit 1

(E~7566)

Ottunwa Generating Station-Unit 1,

cont ‘4.

{E~7566)
COEFFICIENT OF CONSOLIDATION StMMARY
Iable D=2 Load Incre- coefficient Coaffiaient Averaga Estimated
Boring Depth, ment, of of vaid Coefficient
No, £t tona/sq. £t Consolidation Compressibility, Ratioc of Pemmeability,
en?/gee . em?, kg cm/sec
1A 8.5 0.25 to 0.5 1.89 x 1073 0.024 0.839 2.2 x 1074
1n 8.5 0.5 to 1.0 5,18 x 1073 0.030 0.629 0.85 x 104
1n 8.5 1.0 to 2.0 3.78 x 1073 0.031 0.806 0.85 x 1074
1A 8.5 2,0 to 4.0 3.43 x 1073 0.027 0.764 0.51 x 1074
1R 8.5 4.0 to B.O 4.26 x 10-3 0.016 0.706 c.40 x 1074
8A 6.0 0.75 to 0.5 1,05 x 1073 0.016 0.815 0.82 x 1079
an 6.0 2.5 to 1.0 1.31 x 1073 0.018 0.810 1.29 x 105
an 6.0 1.0 to 2.0 1.47 % 1073 0.017 0.797 1.38 x 1073
8a 6.0 2.0 to 4.0 1.25 % 1073 0.017 0.772 1.16 x 1075
an 6.0 4.0 to 8.0 ©.98 x 1073 0.0L% 0.725 0.86 x 1073
104 4.0 0.25 ta 0.5 3.95 x 1074 0.084 0.934 1.71 x w5
108 4.0 0.5 to 1.0 4.99 x 1la™4 0.066 0.907 1.72 x 105
10A 4.0 1.0 to 2.0 3,67 x 1074 0.050 0.875 0.97 x 1075
10A 4.0 2.0 to 4.0 4.48 x 1074 0.038 0.805 0.86 x 1073
lon 4.0 4.0 to 8.0 3.35 x 1074 0.020 0,731 @.37 x 073
108 7.5 0.25 to 0.9 1.0 x 1o~4 0.156 0.916 9.1 x 1076
i0a 7.5 0.5 to 1.0 0.9 x 1074 Q.110 0.869 5.2 x HO...m
10A 7.5 1.0 to 2.0 1.0 x 1074 0.069 0.807 3.8 x 106
10A 7.5 2.0 ta 4.0 1.0 x 1074 0.03% 0.733 2.2 x 1076
108 7.5 4.0 to 8.0 0.9 x 1074 0,030 Q.576 1.1 x 1076
26n 13.5 0.25 to 0.5 1.60 x 1074 0,120 0.807 1.06 & 1072
263 13.5 5.5 to 1.0 1.84 x 1o-4 0.084 0.771 0.85 x 107%
26A 13.5 1.0 to 2.0 2.01x w074 0.051 0.725 c.57 x 1073
26A 13.5 2.0 to 4.0 2.84 x 1074 ¢.029 c.671 6.47 x 1075
264 13.5 4.0 to 8.0 2.83 x lo~4 a.01b ¢.602 0.26 x 1075
o
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Cttumwa Generating Staltion-Upit 1

2
(E~7566)
COEFFICIENT OF CONSCOLIDATION SUMMARY
Table D=2 Load  Incra— Cosfficient Corfficiant Average EeLimated
Boring Depth, ment , aof of Void CoefFficiant
¥o. 33 tons/sq. £t Consolidation Compressibility, Ratio of Pexmeability,
cmz/sec. cmz/k.q cm/gee
27h 7.6 0.25 to 0.5 1.55 x 3073 0.060 0.931 4.81 x 10”8
273 7.0 0.5 to 1.0 0.84 x 1073 0.050 D.912 2.19 x 1078
278 7.0 1.0 to 2.0 0.81 x 1073 0.027 0.881 1.56 x 10 ~3
7R 7.8 2.0 te 4.0 1.83 x 1073 0.028 o.834 1,48 x 1075
27a 7.0 4.0 to 8.0 0.78 x 1073 0.018 5.771 0.7 x 1077
283 8.5 0.25 to 0.5 5,73 x 1073 0.032 0.881 3.45 % 1074
I8A 8.5 6.5 to 1.0 7.41 x 1073 0.028 6.869 1.1) x 1074
38A 8.5 1.0 to 2.0 3.38 x 103 0.026 0.848 0.48 x 1o0-4
38A 8.5 2.0 to 4.0 2.42 x 1073 0.031 0.805 0.42 x 10-4
18A 8.5 4.0 to 8.0 1.91 x 1073 0.021 0.735 0.23 x 1074
398 4.5 0.35 to 0.5 2.9 x 10-4 0.036 0.867 ©.5% x 10+5
398 4.5 0.5 to 1.0 7.3 % 1074 0.054 0. 844 2,13 x 10-5
HEL 4.5 1.0t~ 2.0 7.6 x 1074 0.03% 0.817 1.46 x 1075
39A 4.5 2.0 to 4.0 1.9 % 1074 0.027 0.772 1.20 x 1075
19 4.5 4.0 to B.0 6.0 % 1074 0.017 0.711 5.8 x 1073
Ion 14.5 0.25 to 0.5 6.43 % 1073 5.064 0.%08 2.2 x 1674
39A 4.5 0.5 to 1.0 6.29 x 1073 0.048 0.889 1.6 x 1074
39A 14.5 1.0 to 2.0 5.42 x 1073 0.033 0.861 0.9 x 1074
38R 14,5 2.0 to 4.0 7.78 x 1073 0.022 0.822 ¢.9 x 1074
198 14.5 4.0 to 6.0 6.31 x 1073 0013 0.773 0.5 x 1074
48a 17.5 0.25 to 0.5 0.65 x 1073 0,040 1.067 1.25 x 1073
48 17.5 0.5 to 1.0 1.20 x 1073 0.042 1.052 2.45 x 10-5
482 17.5 1.0 to 2.0 0.63 x 1072 6.049 1.617 1.52 ¥ 1073
4BA 17.5 2.0 to 4.0 0.47 x 1073 4,050 0.942 1.21 x 1073
48R 17.5 4.0 to 8.0 0.32 x 1073 5.028 0.837 0.48 x 10-5
cont'd.
Ottumwa Generating Station-Unit L
{E-7566) 3
COEFFICIENT OF CONSOLIDATION SUMMARY
Tahle D-2 Load Incre- Coefficlent Coefficient Average Estimated
Boring Depth, ment, of of Void Coafficient
No. fr tons/sq. Consolidation Compressibility, Ratio of Permeability,
em?/sec. cm?/kg om/sac
493 14,0 0.25 to 0.5 3.30 x 1073 0.056 0.847 1.00 % 10-6
49h 14,0 0.5 to 1.0 4.27 % 10~ C.042 0.830 0.98 x 1076
45h 14.0 1.0 ta 2.0 4.15 x lo-3 0.029 0.80% 0.67 x 1076
484 14.0 2.0 to 4.8 4,36 x 1073 ©.029 0.767 p.72 x 1076
493 14.0 4.0 to B.0 2.36 x 1073 0.016 0.713 p.22 x 1076
508 20.0 0.25 to 0.5 5.78 x 1073 0.076 1.042 2.15 x 1074
SO0A 20.0 0.5 to 1,0 7.26 % 1073 0.062 1.017 2.23 x 1074
508 20.0 1.0 te 2.0 1.25 x 1073 0.055 0.945 0.92 x -4
50R 20.0 2.0-4.0 1.8z x 1073 0,043 0.905 0.40 x 1074
50A 20.0 4.0 to 8.6 2.76 % 1073 0.023 0.816 0.35 x 1079
hptc-=" - - . - TN — - - b — B - el
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EFFECTIVE VEATICAL STRESS, TONS/SQ.FT.
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BORING NO.: A
DERTH: 2.5 Fs. —
CLASSIFICATION:  CL P
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et )
.60 2|
CONDITION i~ =
=z o
WATESR
CONTENT, % 278226
VOID RATIO 848 [.630
DEGREE OF
SATURATION. % 2.5 jlo0.o
DRY
DENSITY, PoF | 7431068
SPECIFIC GRAVITY:
5040 LIguiD MIT: 37
PLASTIC LiMIT: Z5

CONSOLIDATION TEST RESULTS

VCID RATIO

EFFECTIVE VERTICAL STRESS, TONS/SQ.FT,
. 1.0

. L : 0] 1.0
3 B
YR ey s a1
‘-la-..____-
L
.80 -<|.,_\'
70
.Y
A
BORING NO.: BA \
DEFTH: 6O,
CLASSIFICATION: (48 ol 3
50 21 4
CONDITION = <
z z
WATER
CONTENT, % 26.7 123.3
VOID RATIO Bzi (450
DEGREE GF
SATURATION, % 707 i00g
ORY
DENSITY, pep | ?5-C|105.5
SPECIFIC GRAVITY:
.50 Liawio LimiT: 37
PLASTIC LEMIT! 12

CONSOLIDATION TEST RESULTS

ATEG ASS0CIATES
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|
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t 1
1
80 o .8
=
z
Q
o
>
BORING NO.: 10A 1 BomiNG NO.: ICA
OEPTH: A0F%, DEPTH: T5FL )
CLASSIFICATION: ¢H \ CLASSIFICATION: CH [ [ H\‘
[ '
7O 7] - '\} o T . i 2
CONDITION = = i CONDITION £ z
ENn \ Z 1 \ \
A =
P Al L ! SATE . % (343220 T
VOIR RATIC o2 [LL43 \ VOID RATIO 971 1.5
5
DEGREE OF -1 oEGREE o
sATuRATION, % |22 [I00.0 "\ \ e o | 9to| 1000
GRY BFY -
pEngiTy, pop | 88711033 DENsiTy, PG |85 J1056 |
""u-.._____- !
SPECIFIC GRAVITY:  wmww—— ""----Aa SPECIFIC GRAVITY: |
601 Liguio LMt e A LauD LIMIT 17
PLASTIC LIMIT: ——— PLASTIC LIMIT: 25 ‘
CONSOLIDATION TEST RESULTS CONSOLIDATION TEST RESULTS
N

€N-1 ATEC ASSOCIATES [<8

ATED ASSOGIATES
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EF]FECTWE VERTICAL STRESS, ?]OCI;IS!SQAFT. EFFECTIVE VEATICAL STRESS, TONSISQ.FT.
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80 \ 20
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b
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a
\ 8 X
\ >
SQAING NO.: ZGA - \ | RBORING NO.: ETA \
DEPTH: 135F%, \ DERTH: 7.0 FE,
CLASSIFICATION:  CH \ ! CLASSIFICATION:  CL \
L0 2] = \ 70+ 21 5 A\
CONDITION B % \ CONDITION = 3
ER ' z | & S~
WATER WATER s
CONTENT, % 36:2 1203 N CONTENT, % 3i.0 1758 L] }
i ]
VGID RATIO B4 |.S55 [\ VOIG RATIO 958 .68
DEGREE CF DEGREE GF
SATURATION. % | 77-5 1008 \\"‘-\ SATURATION, %, | 100000
oAy - 1.4 1078 - bar 88.6 1027
DENSITY, PCF ) ) Rl i DENSITY, PCF - .
SPECIFIC GRAVITY:  wr—— SPECIFIC BRAVITY:
505 Louin LT 54 .60 LiQUID LiMIT: —_—
PLASTIC LIMIT: 27 PLASTIC LIMIT: PR

CONSOLIDATION TEST RESULTS CONSOLIDATION TEST RESULTS

ATEC ASSOCIATES

CN-1

ATEC ASSOCIATES
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BORING NO.: 364
DEFTH: 8.5F.
CLABSIFICATION:  CL \

Fa FREE
CONDITION ]

= i
WATER
CONTENT. % 282|229 \
VOID RATIO .BEB1. 630 A
DEGREE OF
SATURATION, % o0-2 {i0ag ‘\ \
ORY
peEnsiTY, por |81 1969 SN
e SN

SPECIFIC GRAVITY: -_‘\\

B LIQUID LIMIT: a7
PLASTIC LIMAT: 20

CONSOLIDATION TEST RESULTS

ATEC ASSCCIATES
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BORING NO. 294
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CLASSIFICATION:  CH

7 FR
CONDITION £ 3

F3 i |

WATER z i
COMTENT. % S \’
VOID RATIO LB75 640 \‘
DEGREE OF
SATURATION, % 8.2 11000 0\
DRY
oENsiTY, PoE |12 [1042
SPECIFIC GRAVITY: .._A‘

SO LGUID LIIT: 52
FLASTIC LIMIT: 25

CONSOLIDATION TEST RESULTS

ATEC ASSOCIATES

ECRM7766200
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EFFECTIVE VERTICAL STRESS, TOMSISQLFT, EFFECTIVE VERTICAL STHESS, TONSISO.FT.
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BORING NO.: X \ BORING HO. 48A
el 14.5F4. A BEPTH: 1.5 F
GLASSIFICATION: CL CLASSIFICATION: £H
- h 8 -l
7 =z ot sy i I 2
GONDITION £ |3 R M CONDHTION [
z [ = i
WATER WATER
contenT, % |32.9 (254 cowteny, % |95 |Ze0
VQID RATIO 937 | 706 VOID RATIO LoT7|.731
DEGREE OF DEGAEE OF
SATURATION. % |20 [l008 SATURATION, % | 77-2 [1000
GRY DRY [
DENSITY, PR [Ba T {IOLT pengiTy, por | 88511018 s,
SPECIFIC GRAVITY: SPEGIFIC GRAVITY: \\
A7 LIGUID LIMIT: 42 T LIeUR LMIT: 53 \'\__._
PLASTIC LIMIT: 25 PLASTIC LIMIT: 23
ATEC ASSOGIATES ' CN-t ATEC ASSOCIATES
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EFFECTIVE VEHTICAL‘ STRESS, TONS/SQ.FT.
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BORING NO.: 49 A
DEPTH: 14.0 Fe.
cLAsSIFICATION: CL
7 ERS !
CONTITION ] 2%
2|2 \
WATER
CONTENT, % 29.1 1223 A
WOID RATIO Bl Ledl \
DEGREE OF
SATURATION, % | 25&[00.0
DRY
DENSITY, PCF 940 i66.5
SPECIFIC GRAVITY: ""---..A
6 LioUID LIMIT: EL-]
PLASTIC LIMET: 18

CONSOLIDATION TEST RESULTS

EFFECTIVE VERTICAL STRESS, TONS/SQ.FT.
L

ATEC ABSOCIAYES
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08/ 2020 - Classification:
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BORING NO.: B5OA \
DEPTH: 20 Ft.
CLASSIFICATION: Cb \
B z 1 4 A
CONDITION | 2 \
= i
PRt =T
VOID RATIO 1064 | 124 \
DEGRE
smunf??gm w | 27700 \\
DENSITY, poF___ |B48 [I0LG
SPECIFIC GRAVITY: \ \
\_
Tl LIeuid LUMIT: 49 )
el ] E
PLASTIC LIMIT: 23
CONSOLIDATION TEST RESULTS
ATEC ASSOUIATES




fa o Y

Dttumwa Gengrating Station-Unit )

(E~7565]
Tahle E-1 SUMHARY OF CONSCLIDATED-UNDRAINED
) TRIAXIAL TEST RESULTS
Effective %
Boring Bepth, cf - Confining Dry Den-  Final Strain
No. £t kg/cm? deqrees Fressures sities, Water Rate
tsf ibs/cu.ft Centents %/min
¢h 13.0-34.5 .25 3L L35 01,2 26.2
l.06 107.7 20.4 1.
1.76 1011 23.8
APPENDIX E 10a 5.0-7.0  0.30 35.5 1.41 94.4 25.E 1.0
1.82 81.6 27.0
TRIAXIAL TESTS 108 7.0-%.0  0.30 29 1.06 91.3 27.7
2.11 g8.1 28.5 1.0
3.17 26.3 22.8
185 1%.0-21.0 ©.20 34 0.70 107.8 22.2
1-41 104.5 19.9 0.5
2.11 105.7 21.3
29n 13.0~15.0 Q L) 1.06 B9.1 30.0
2.11 82.9 26.4 074
3.17 20.0 27.1
43A 18.4~20.0. 9.3 31 . Q.35 204.1 23.%
1.08 105.3 22.3 Q.5
1.76 105.0 21.6
48R 16.0-17.9 0 31 l.oe 8B.3 31.¢
2.11 88.1 28.-% 071
3.17 85.2 30.2
3z * 0.0-7.0 0 a0 0.70 109.2 23.1 071
1.41 10e.6 21.5
z.11 102.7 22.0

10/ 08/ 2020 - Cassification: Internal - ECRMW766200

* Samples recompacted frem disturbed bag sample to spproximately
95 percent of medified Proctor maximus dry density.



d'= m°

€'= .85 Tews/SaFr

(AT 0% Stran)

M

ESS

o]

SHEAR STRESS, TONS!SQ.FT.

\

! o 1

| Z

20 30

40

NORMAL STRESS, TONS/SQ.FT.

¥

PROJECT NO.: E-TBbk

BORING NO.: 94 oEPTH: [3.0-14.5

LIQUID LIMIT: PLASTIC LIMIT:

s0IL CLASSIFIGATION:  CH

Tepe 0f TEST: ConsoniDaTioN - Unorames

RATE OF §TRAm: 1.0 %/ Min.

IVa
/

T
i
I —
L=
. €
, [ TEST DESIGNATION - n|r o
. g -
g g L WATER CONTENT % |24.9]21.0{ 249
o wd B
z e < | DAY DENSITY, PCE 101, 2 | 107701
P =
. Z |sAMPLE HEIGHT, . |2.80|2.80]2.80
€ m
2B /:.::- - SAMPLE DIAMETER, IN.| (.40 [ |40} 140
& ) T
235 R FINAL BAGK PRESSURE, TSFI1, 97 [4.08] (.62
ok —
I ~ TOTAL CONSOLIDATION
- w g ~ S PRESSURE, TSF 2.2215.1413.38
£ ¢ B - EFFECTIVE CONFINING
:x & 0 ~ e PRESSURE, TSF 0.35 | Lo | L7
st i~ 4. FiNAL WATER CONTENT, %[26.2 {20.4;23.8
g REMARKS:
. Q 10 0

AXIAL STHAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSOCIATES

T

10/ 08/ 2020 -

Cl assification: |nternal

T%-1

€= .3 Towms/Sq Fr.
' 34.5° L
K (AT 10% STrRA)
I3
g
@ /
=
F2.0
o
o et T
£ P
£
£
o
<
o
.0 /
o] 19 20 40 56
NOAMAL BTRESS, TONS/SQ.FT.
praJEcT no.: E-75bb6
sorING MO [OA t DEPTH: 5.0-70
Louto LMiT: B I PLASTIC LIMIT: 25
T T sou. cLassiFicaTion:  CH
! TYPE OF TEST: CONSOLIDATED ~UNDRAINED
L : . RATE OF $TRaIN: LO % /Min,
gyl TEST DESIGHATION o | ®
& % g A [ WATER CONTENT,% [ 28.5| 307}
§ g - / 2 [pav oensiTY, POF 544|956
[Ea £
E. 8 9 kg . % lsampLe vEIGHT, v, |2.BO {280
2 £ B e SAMPLE DIAMETER, .| 140 [1.40
% £ NESTN FINAL BACK PRESSURE, T5F| {62 {197
v 4 == CONSOLIDATION
u ; ? ™ FRLSSURE, 18F 3.0314.77
o EFFECTIVE CONFINING
0 5 PRESSURE, TSF L4t |282
FINAL WATER CONTENT, %|25.8 {270
REMARKS:
a k1) 20
AXIAL BTRAIN, %

ATEC ASSOCIATES

ECRM7766200

TX-t



€'=.3  Tons/Sa.F. €k.2  Tons/Sq.Fr.
= z9° . | P=34"
iy @ (AT WO% Svrm) -~ £ (AT 10% STrRAm)
2 2
5 5
I°r}
2 / 5
7Y = 2 /
5 w
& SRS :
& T
i « : / [
2 i ///" m
10 gl : £y
N f §< | ) / /
Q / / 1.(}/ \ i) 30 407 50 0 2 3 4 5
HOAMAL STHESS. TONSISQ.FT. NORMAL STRESS, TONSISQ.FT,
PROJECT NO.: - 79060 i FROJECT HO.:  E-75bbk
A0AING NO.: IO A DEPTH; 7.0~ 9.0 BORING NO.: 1B A DEPTH: 190~ 21,0
LIGUD biMiT: S PLASTIC LiMIT: 25 _ LIQUID LikAIT: 47 PLASTIC LibiT: 24
T ‘s0H, CLASSIFIGATION:  CH T SOIL CLASSIFICATION: CL
: TYPE OF TEST: CORSOLDATED —LINDRAINED E TYPE OF TEST: CoNSOLIPATED ~ UNDRANED
Lo RATE OF 5TRAIN: 1.0 %% /M, LT, RATE OF STRAIN: 0.5 % / M.
- M T .
£ 3 TEST DESIGNATION | =] ¥l o IS g [ TEST DESIGNATION . wir| o
3 @ [ By
8 B — v WATER CONTENT,% 321 1327215 22 e WATER CONTENT.% | 20.6 |23.0120.%
wi =1 ha -t T
£ 2 g ORY DERSITY, PGE 91.3 | 8B4 [9b.3 § - /’____ . £ |oav pensiTY. Por RS (1045]105.7
:- § 2 _‘.f, - Z [SAMPLE HEIGHT, iN. | 2B0}2.80|2.80 ﬁ ?u 2 / /— Z | SAMPLE HEIGHT, IN.  }5.60 [5.60|5.60
- r o
5E i - = SAMPLE DIAMETER, IN.| L40 |L40| 140 2 & " SAMPLE DIAMETER, IN.|2.8l |7.67 [2.67
5 P P ST Bty 3« /{_..__ -
] el il FINAL BACK FRESSUAE, T6F |22 |2 48162 £ ~~b v FINAL BACK PRESSURE, TSEILGE 1162 |2.68
& Y — ‘ 7 — i TOTAL CONEOLIATION
w2 f” N et PaESURE TeE A TON 1335 (479]477 % ‘% /’_ M=l PRESSURE, T3F 23213.03472
o F N T4 e R EFFECTIVE CONFINING
L= ER%%L%’EE, CORFINNG Lo (241 (347 RS Ity —— PRESSURE, TSF. 0.70 [ 147 [2.1
FINAL WATER CONTENT, %{Z27.7 |28.5|2Z.8 - FINAL WATER GONTENT, %|22.2 1{9.9 [21.3
REMAFAKS: REMARKS:
[+ 10 20 - 7] 10 20
AXIAL STRAIN, % AXial STRAIN, %
ATEC ASBOGIATES TH-1 ATEC ASSOCIATES Tx
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. = 34°
i ¢ (AT 10% Svram)
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) 3 ] i5 25 23 38

NORMAL STRES!

5, TOMS/SQ.ET.

- -

PROJECT NO.: E- 7566
acame no.: 39A pEPTH: 13.0- 120
LIGLED LiMiT: 42 PLASTIC LIMIT: 25

SOIL CLASSIFICATION: (L

TYPE OF TEST: CoNSoLIDATED ~ UNDRANED

RATE OF STRAIN: 0.072% /M.

i

1

H e

i ’ : i .

£ g / TEST DESIGNATION e | m] ¥y | o

% % l:/ N N O WATER CONTEMT,% (328 {38433

g e i‘/// i R s g DRY DENSITY. PCF 89| |B23]%0.0

:- % ]%W T Z |sAMPLE HEIGHT, 1IN, (280 | £,80|2.80

3 £ SAMPLE DIAMETER, .| 140 |L40| 140

ig /,,--“-.,____ o #iNAL BACK PRESSURE, T8F| 197 { {27162

s 2 1 Fiae AR R PATON  15.0813.38[479

8 ERSC g FomFINNG 106 |21 | 347
FINAL WATER GOMTENT, %130.0(294127.1
REMARKS:

0 0 20

AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSCCIATES
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Cl assification:

I nt er nal

T
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“Tons/ Sa.Fr.

(At 1O% Steam)

o

n

SHEAR STRESS, TOMSISQ.FT.

\

///
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(/

\ |

1

\

15
HORAMAL STRES:

20 25

5, TONSISOLFT.

30

PROJECT NO.- E- 754

sORING MO 43A

OELTH: |B.O- 200

LIoUID LT 32

PLASTIC

LipatT:

15

SOl cLassiEicaTIon:  CL

TYPE OF TEST:

ConsoLIDATED - LinpRainen

RATE OF sTRaN: O.5% /M.

AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

j
.

i
g3 TEST DESIGNATION ¢« | E | ¥
g E // WATER CONTENT.% | Z2.2|22.2{21.1
% 2 [T % {pRv DENSITY, PCF 04,1 [IO5.C105.3
:j 5 A % SAMPLE HEIGHT, IN. {5.L0{537|5.60
§ E ; T IsAMPLE DIAMETER. IN. 287 1287|286
E z ™ Hh""-h-—.w FINAL BACK PRESSURE, TSF (1,27 1197 [2.32
w2 p~Jso | TR iz sedlios
g B o S \\-\ . ERECoE CoING 0.35 [LOG|LT6

S~ FINAL WATER CONTENT, %|£3.6 122.3|21.6
e REMARKS:
g 3 35

ATEC ASSOCIATES

ECRM7766200
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Tons/ Sa.Fr.

(At 0% STRAIN)

SHEAR STRESS, TONS/BQ.FT.

N
NN

5]

18 15
NORMAL STRES

20 25
S, TONSISQ.FT,

30

PROJECT NO.. E-786&

BORING NO: 4R A

DEPTH; {(.0-{7.9

LIQUID LIMIT: 53

PLASTIC LIMIT: 23

SOIL CLASSIFICATION: O

TYPE OF TEST: ConsoLIDATED ~ LRbrANED

AXGAL STRAIN, %

TRIAXIALTES

T RESULTS

f

1

_1E_ o 9 i RATE OF STRAIN: C.O71 % / Min.

g;: b ,/ T — TEST DESIGHATION . | R o

g ‘z‘ !" —a) . WATER CONTENT, %  [33.4 |33.4)363

§ E_ //,——*—*‘---_._._. g ORY DENSITY, PCF 88.3 {881 |88.2].

‘5:’- ﬁ 1 1’ Z [SAMPLE HEIGHT, 1N, [280 |Z280(2.80

I SAMPLE DIAMETER, In, |} 40 |LAQ [} 40

% 5 FINAL BACK PRESSURE, TSF |L62 |£.32]2.32

w3 ToTE ST |58 a3 54

28 O S (- PATY Y
FINAL WATER CONTENT, %! 3.0 |28.9i30.2
REMARKS:

4] ) i)

o Tons/Sq. FT. /
&= 40°
E ¢AT 10% Stean
o3
o
%
F
2.0 [
i W
S ———
I3
z 2
: A
LA N A
; { \
G pas) i 4.0 &0
NORMAL STRESS, TONSISQ.FT.
PROJECT +O.: E-756L
ol BORING NO: 32 peptH; O-7.0 %
i LIQUIT LERIT: frte—— PLASTIC LibMT:
T soiL cLasstAicaTion:  CL
: TYPE OF TEST: ComsoLipaTeD - UNDRAINED
Pl _——
L “ap RATE OF sTRAIN: O.07 % / Min.
'G-'" ;‘ ’ [ TEST DESIGNATION L] [ ¥ o
y T
,g 7 Y / WATER CONTENT, % 2.5 1125195
&
E g L ;5" DRY OEMSITY, PCF 109.2 | 1094 109.7
& Elc / Z [saMPLE HEIGHT, IN. 280 [2801280
o =
2 E | SAMPLE DIAMETER, IN.| L4O {40} L40
2 L
8 K \\..,_ FINAL RACK PRESSURE, TSF (2,32 338 (444
=k i < TOTAL CONSOLIGATION
w 2 f-/"" it S PRESSURE, TSF 3.02 |47%16.55
a o — S~ FFFECTIVE CONFIRING
28 o -~y PRESSURE, TSF 070 {141 | 211
. FINAL WATER GONTENT, %|23.1 {25 |22.0
REMARKS: * SamPiE BreorpPacted Fiom
Pistukasr Bag Sameie To deraox. 95%
OF Meriried Procton Maxmom Day Densovrr
+] 1 20

AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSOCIATES

TH-1

ATEG ASSOCIATES

10/ 08/2020 - Classification: Internal - ECRM/ 766200

TX-1



et

o

Ottumwa, Generating Station-Unit 1
{E-7566}
¢’z 0,58 Tons/Sq.Fn
. 1
Table E~2 SIMMARY OF UNCONSOLIDATED-UNDRAINED $'= 0 (Assumen)
TRIAXIAL TEST RESULTS t
g
Total Con- Dry Den- Moisture I 4
Bor ing bepth, fining sity, Content, (For $=0), Remarks ]
Ro. £t Pressure, tsf lbs/cu.ft k] tans/sq. £t E‘f,c
g
w
4la 8.0-10.0 0.53 102.6 20.9 0.535 Small hole noted in E
mambrane after test :
<
43n 8.0-10.0 0-53 98.1 25.6 0.54 ‘:ié IR Wit el et S —
]
45h 8.0-11.0 0,60 113.1 16.92 1.05 -
46A 18.0-19.9 0.95 9¢.8 26.8 2.56
50R 19.0-21.0 Q.90 88.6 34.1 Q.37
o] w 20 30
32 0.0-7.0 1,41 104.6 19.3 ©.85 Sample recompacted from HORMAL STRESS, TONSISQ.FT.
disturbed Bag Sampls at
approxX. 20% of modi-
fied Proctor maximum PROJECT NO.: E-75bb
dry density BORING NO.: 47 A | DEPTH: B.O-10.0
32 0.0~7.% 1.41 109.5 14.% 8.85 * Sample recompacted L5
from disturbed Rag LIQUID LIMIT: 41 PLASTIC LIMIT: \lo
Sample at approx. -7 ‘ SON. CLASSHICATION: CL
95% of modified I
Proctor maximom dry : TYPE OF TEST: UNCORSOUIPATER — URDRAINED
density = I RATE OF sTRAmM: 1.0 ¥ / Min.
32 0.0-7.0 1.41 108.5 20.1 . 3.38 ** Sample recompacted from Rt
disturbed Bag Sample T a TEST DESISNATION [ ] = ¥ ]
vy W
at approx. 95% of g_ 5 WATER GONTENT,% 20,9
modified Procior & g "
maximum dry density 5 F < | DAY DENSITY, PGF 026
L =
o 5 . Z | SAMFLE HEIGHT, 1N, (5.L0
T g -3 -
Note: All tests performed at a strain rate of approximately é 4 SAMPLE DIAMETER, IN.] 284
1.0 percent per mimute. w g \ FINAL BAGCK PRESSURE, TSF| ——
e TOTAL CONSOLIDATION
S PRESSURAE, TSF —
+ Unconfined compressive strength for similarcly g u TOTAL CONFINING .
= ¢ =8 PRESSURE, TSF 0.53
recompacted sample - 10.49 tons/sq.ft
FINAL WATER CONTENT, %] —
% gnconfined compressive strength for similarly REMARKS: Smat. Howg Maten In Memarane
recompacted sample « 5.37 tons/sq.{t Arter TesT,
] 1] 20

r AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSOCIATES THA

Tigm
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EXHIBIT C — CONVERSION OF BLOWCOUNT TO SOIL STRENGTH

Alliant Energy

Wisconsin Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Unstable Area Determination

10/ 08/ 2020 - Cassification: Internal - ECRMW766200



PENETRATION RESISTANCE
Y5 RELATIVE DENSITY OF SANDS

nt and procedure

‘ )

USBR TEST ON TWO SANDS

ocedure of ASTM D-15860

revisions:

th 20-in.-long split bar- §
8 30 blows per foot, 12-

of drive is permissible, -

«h 6 in. of penetration. | 5

ith water or drilling

s pumped from a central
d while the drawdown or
g from the well is ob-
'piezometers or obser
le 3 to 5 observation
zasing intervals along
wrated by 90° central

is raised or lowered
>osition and readings
vels at periodic inter-
equilibrium. Observa-
ead and time elapsed i
n in Figure 4-3. 3

cased, open-end bore-
rehole with double

ch water flows out of
constant head is meas-
and procedures of )

'ws out of the uncased
itaining a constant wa- |
Use equipment and
lethod E-19.

sture content of soil
‘avated hole is deter-
me of hole by sand
uipment and proce-
0-45-302, Appendix

sture content is deter-
red from a thin-wall
‘pressed into the

1d procedure of USCE
dix 1. 1

ncased boreholes.

hole to determine

ctangular test pits |

FINE SAND: Dy =-035MM, Cy= 10
COARSE SAND: Dm = S5MM, Cy =6
AVERAGE RESULTS FOR BOTH SANDS,

ORY:

RESULTS. FOR FINE SAND, SATURATED: = o T
RESULTS FOR COARSE SAND, SATURATED:  ====-—=

8

&

STANDARD PENETRATION RESISTANCGE, BLOWS PER FOOT

.0 L5 2.
UNCONFINED COMPRESSIVE

5
STRENGTH, @, TSF

A
Il’
EFFECTIVE . .
OVERBURDEN
PRESSURE ———o 0 ~Tof
P -
- PR
-
— 4
/ T /q,OF&‘/
o o s
— =7
?-——-—.‘.-”5 —
" e e 'co
7/ 7 60 70 30
d RELATIVE  DENSITY, D, ’
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MONITORING WELLS MW-307, MW-308, AND
MW-309 WERE INSTALLED BY CASCADE
DRILLING, LLP. UNDER THE SUPERVISION OF SCS
ENGINEERS FROM OCTOBER 25-27, 2016.

r Sty T, ] \ . MONITORING WELLS MW-310 AND MW-311 WERE

e =1 "R . | RIVER ' . INSTALLED BY ROBERTS ENVIRONMENTAL
IPL OTTUMWA . DES MOINES RIVER J ;

2 2 DRILLING ON AUGUST 27, 2019.
= _GENERATING STATION =

1> = . MONITORING WELLS MW-305A, MW—310A, AND

% _ : ' MW-311A WERE INSTALLED BY ROBERTS
ENVIRONMENTAL DRILLING BETWEEN FEBRUARY
27, 2020 AND MARCH 3, 2020.
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SPACE GEOLOGIC SAMPLES ARE NOT COLLECTED. NATIVE SOIL IN THE
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Table 1. Water Level Summary
IPL - Ottumwa Generating Station / SCS Engineers Project #25220083.00

Depth to Water in feet below top of well casing/reference elevation

Raw Data MW-301 MW-302 | MW-303 | MW-304 | MW-305 | MW-305A| MW-306 | MW-307 | MW-308 | MW-309 | MW-310 | MW-310A| MW-311 [MW-311A | River at Intake
Measurement Date
April 26, 2016 3.83 18.27 8.65 27.47 2224 NI 12.61 NI NI NI NI NI
June 23, 2016 4.05 18.25 8.18 26.31 21.55 NI 12.83 NI NI NI NI NI
August 9, 2016 4.36 18.38 9.31 29.05 23.13 NI 13.12 NI NI NI NI NI
October 26-27, 2016 4.59 18.23 8.90 27.81 2254 NI 13.26 NI NI NI NI NI
January 18-19, 2017 4.96 18.44 9.33 28.34 23.04 NI 13.58 8.75 7.97 8.28 NI NI NI NI NI
April 19-20, 2017 4.48 17.55 6.50 25.36 20.64 NI 12.78 3.94 4.30 4.78 NI NI NI NI NI
June 20-21, 2017 4.72 18.25 8.65 28.09 22.65 NI 13.53 7.71 7.13 7.34 NI NI NI NI NI
August 21-23, 2017 5.35 18.77 10.49 30.45 2491 NI 14.70 11.78 12.27 13.12 NI NI NI NI NI
November 8, 2017 5.09 18.50 9.73 29.81 24.15 NI 14.43 10.19 10.40 10.74 NI NI NI NI NI
April 18, 2018 5.10 18.19 8.60 27.29 22.92 NI 1455 7.90 7.48 7.29 NI NI NI NI NI
May 30, 2018 NM NM NM NM NM NI NM 511 4.34 3.96 NI NI NI NI NI
June 28, 2018 NM NM NM NM NM NI NM 4.69 3.96 3.47 NI NI NI NI NI
July 18, 2018 NM NM NM NM NM NI NM 5.29 4.72 4.25 NI NI NI NI NI
August 14-15, 2018 5.72 17.85 8.50 26.49 22.35 NI 14.81 NM NM NM NI NI NI NI NI
August 29, 2018 5.54 18.01 6.00 25.02 NM NI NM NM NM NM NI NI NI NI NI
October 16, 2018 4.13 16.99 4.90 24.64 20.54 NI 13.23 3.43 NM 3.33 NI NI NI NI NI
January 8, 2019 441 17.87 6.42 26.56 2178 NI 13.63 NM NM NM NI NI NI NI NI
April 8, 2019 3.94 16.67 5.52 23.51 19.90 NI 12.51 2.66 1.69 1.39 NI NI NI NI NI
August 28, 2019 NM NM NM NM NM NI NM NM NM NM 17.65 NI 12.08 NI NI
October 23-24, 2019 3.56 13.76 7.21 25.13 20.70 NI 12.19 5.67 4.08 3.66 9.32 NI 6.38 NI NI
December 11, 2019 NM NM NM NM NM NI NM 7.97 8.00 7.70 NM NI NM NI NI
February 5, 2020 3.33 NM NM NM NM NI NM 7.68 5.27 6.60 13.92 NI 9.18 NI NI
March 12-13, 2020 3.81 NM NM NM 22.50 32.39 NM NM NM NM 13.18 40.09 10.00 29.43 NI
April 1, 2020 3.36 16.9 5.18 24.27 23.32 28.98 12.34 3.8 3.51 3.71 7.54 8.77 4.83 5.27 6.6
April 13-14, 2020 3.38 17.45 6.99 26.42 2147 30.34 12.76 6.90 5.30 5.75 12.72 10.43 7.39 512 10.6
June 30, 2020 NM NM NM NM NM NM NM NM NM NM NM NM NM 5.81 NM
Ground Water or Surface Water Elevation in feet above mean sea level (amsl)
Well Number MW-301 MW-302 | MW-303 | MW-304 | MW-305 | MW-305A| MW-306 | MW-307 | MW-308 | MW-309 | MW-310 | MW-310A| MW-311 |MW-311A |River at Intake
Top of Well Casing Elevation /
Surface Water Reference Elevation 686.63 673.90 661.07 682.84 683.91 684.03 683.47 657.56 655.39 654.94 658.63 657.93 654.18 653.54 656.31
(feet amsl)
Screen Length (ft) 10.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 NA
Total Depth (ft from top of casing) 17.0 25.8 175 52.3 51.5 81.91 36.6 28.0 25.0 275 259 55.55 179 47.68 NA
Top of Well Screen Elevation (ft) 679.63 653.10 648.57 635.54 637.41 607.12 651.87 634.56 635.39 632.44 637.76 607.38 641.24 610.86 NA
Measurement Date
April 26, 2016 682.80 655.63 652.42 655.37 661.67 NI 670.86 NI NI NI NI NI
June 23, 2016 682.58 655.65 652.89 656.53 662.36 NI 670.64 NI NI NI NI NI
August 9, 2016 682.27 655.52 651.76 653.79 660.78 NI 670.35 NI NI NI NI NI
October 26-27, 2016 682.04 655.67 652.17 655.03 661.37 NI 670.21 NI NI NI NI NI
January 18-19, 2017 681.67 655.46 651.74 654.50 660.87 NI 669.89 648.81 647.42 646.66 NI NI NI NI NI
April 19-20, 2017 682.15 656.35 654.57 657.48 663.27 NI 670.69 653.62 651.09 650.16 NI NI NI NI NI
June 20-21, 2017 681.91 655.65 652.42 654.75 661.26 NI 669.94 649.85 648.26 647.60 NI NI NI NI NI
August 21-23, 2017 681.28 655.13 650.58 652.39 659.00 NI 668.77 645.78 643.12 641.82 NI NI NI NI NI
November 8, 2017 681.54 655.40 651.34 653.03 659.76 NI 669.04 647.37 644.99 644.20 NI NI NI NI NI
April 18, 2018 681.53 655.71 652.47 655.55 660.99 NI 668.92 649.66 647.91 647.65 NI NI NI NI NI
May 30, 2018 NM NM NM NM NM NI NM 652.45 651.05 650.98 NI NI NI NI NI
June 28, 2018 NM NM NM NM NM NI NM 652.87 651.43 651.47 NI NI NI NI NI
July 18, 2018 NM NM NM NM NM NI NM 652.27 650.67 650.69 NI NI NI NI NI
August 14-15, 2018 680.91 656.05 652.57 656.35 661.56 NI 668.66 NM NM NM NI NI NI NI NI
August 29, 2018 681.09 655.89 655.07 657.82 NM NI NM NM NM NM NI NI NI NI NI
October 16, 2018 682.50 656.91 656.17 658.20 663.37 NI 670.24 654.13 NM 651.61 NI NI NI NI NI
January 8, 2019 682.22 656.03 654.65 656.28 662.13 NI 669.84 NM NM NM NI NI NI NI NI
April 8, 2019 682.69 657.23 655.55 659.33 664.01 NI 670.96 654.90 653.70 653.55 NI NI NI NI NI
August 28, 2019 NM NM NM NM NM NI NM NM NM NM 640.98 NI 642.10 NI NI
October 23-24, 2019 683.07 660.14 653.86 657.71 663.21 NI 671.28 651.89 651.31 651.28 649.31 NI 647.80 NI NI
December 11, 2019 NM NM NM NM NM NI NM 649.59 647.39 647.24 NM NI NM NI NI
February 5, 2020 683.30 NM NM NM NM NI NM 649.88 650.12 648.34 644.71 NI 645.00 NI NI
March 12-13, 2020 682.82 NM NM NM 661.41 651.64 NM NM NM NM 645.45 617.84 644.18 624.11 NI
April 1, 2020 683.27 657.00 655.89 658.57 660.59 655.05 671.13 653.76 651.88 651.23 651.09 649.16 649.35 648.27 649.71
April 13-14, 2020 683.25 656.45 654.08 656.42 662.44 653.69 670.71 650.66 650.09 649.19 645.91 647.50 646.79 648.42 645.71
June 30, 2020 NM NM NM NM NM NM NM NM NM NM NM NM NM 647.73 NM
Bottom of Well Elevation (ft) 669.63 648.10 643.57 630.54 632.41 602.12 646.87 629.56 630.39 627.44 632.76 602.38 636.24 605.86 -
Notes: Created by: KAK Date: 5/1/2017
NM = not measured Last rev. by: NDK Date: 7/22/2020
NI= not installed Checked by: AJR Date: 7/22/2020
Proj Mgr QA/QC: EJN Date: 9/11/2020
1:\25220083.00\Data and Calculations\Tables\[wistat OGS.xlIsllevels
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Table 4. Vertical Hydraulic Gradients at Well Clusters
Ottumwa Generating Station / SCS Engineers Project #25220083.00

Well Pair Vertical Hydraulic Gradient (feet/foot)('?
Shallower Well Deeper Well April 1, 2020 April 13-14, 2020
MW-305 MW-305A -0.183 -0.289
MW-310 MW-310A -0.064 0.052
MW-311 MW-311A -0.036 0.054

Notes:

(1) A negative value indicates a downward gradient; a positive value indicates an upward gradient.

Created by: MDB
Last rev. by: MDB
Checked by: LMH

Proj Mgr QA/QC: TK

Date: 5/14/2020
Date: 5/14/2020
Date: 5/14/2020
Date: 5/15/2020
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