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EXECUTIVE SUMMARY

This Structural Stability Assessment (Report) is 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 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 Report serves as the first periodic review since the initial report dated September 29,
2016. It assesses the safety factors of each CCR unit at Ottumwa Generating Station in
Ottumwa, Iowa in accordance with §257.73(b) and §257.73(e) of the CCR Rule.  For
purposes of this Report, “CCR unit” refers to an existing or inactive CCR surface

impoundment.

Primarily, this Report is focused on assessing if each CCR surface impoundment achieves

the minimum safety factors, which include:

» Static factor of safety under long-term, maximum storage pool loading
condition,

 Static factor of safety under the maximum surcharge pool loading condition,
* Seismic factor of safety; and,

* Post-Liquefaction factor of safety for embankments constructed of soils that
have susceptibility to liquefaction.
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1 Introduction

The owner or operator of the Coal Combustion Residual (CCR) unit must conduct an
initial and periodic safety factor assessments to determine if each CCR surface

impoundment achieves the minimum safety factors, which include:
« Static factor of safety under long-term, maximum storage pool loading
condition,
 Static factor of safety under the maximum surcharge pool loading condition,
* Seismic factor of safety; and,

* Post-Liquefaction factor of safety for embankments constructed of soils that
have susceptibility to liquefaction.

This Report serves as the first periodic review from the initial dated September 29, 2016
and has been prepared in accordance with the requirements of §257.73(b) and §257.73(e)
of the CCR Rule.

1.1 CCR Rule Applicability

The CCR Rule requires a periodic safety factor assessment by a qualified professional
engineer (PE) for existing CCR surface impoundments with a height of 5 feet or more and
a storage volume of 20 acre-feet or more; or the existing CCR surface impoundment has

a height of 20 feet or more.

1.2 Safety Factor Assessment Applicability

The Ottumwa Generating Station (OGS) in Ottumwa, lowa (Figure 1) has one existing

and one inactive CCR surface impoundments, identified as follows:

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

Each of the identified CCR surface impoundments meet the requirements of §257.73(b)(1)
and/or §257.73(b)(2), they are subject to the periodic safety factor assessment
requirements of §257.73(e) of the CCR Rule.
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2 FACILITY DESCRIPTION

OGS is located approximately ten miles northwest of Ottumwa, Iowa on the western
shore of the Des Moines River in Wapello County, at 20775 Power Plant Road, Ottumwa,
Iowa (Figure 1). The McNeese Wildlife Area is located to the southeast of OGS. Middle
Avery Creek, which flows to the northeast into the Des Moines River, is located to the

south and east of OGS.

OGS is a fossil-fueled electric generating station consisting of one steam electric
generating unit. Sub-bituminous coal is the primary fuel for producing steam. The
burning of coal produces a by-product of CCR. The CCR at OGS is categorized into three
types; bottom ash, fly ash, and flue gas desulfurization (scrubber) byproducts. The fly

ash also can be subdivided into two types, economizer fly ash and precipitator fly ash.

The majority of precipitator fly ash is collected by the electrostatic precipitators and sent
to the on-site storage silo located on the west side of the generating plant. Historically,
the precipitator fly ash has then either been transported off-site for beneficial reuse or
was placed in the fly ash reclamation processing area adjacent to the coal pile storage area
for the purposes of producing hydrated fly ash. In the fly ash reclamation processing
area, the fly ash was rolled out, compacted, hydrated, and allowed to dry into a very
hard, cement-like material that was stored in this area until transported off-site.
Although this fly ash hydrating process has occurred in the past, this process ceased prior
to October 19, 2015.

The precipitator fly ash that is not collected by the electrostatic precipitators becomes part
of the flue gas desulfurization pollution control process at OGS. Activated carbon is
injected into the flue gas stream and binds with mercury. This flue gas stream travels to
the spray dry desulfurization towers. From there, a water-based slurry of hydrated
(slaked) lime is injected into the spray dry desulfurization towers. The hydrated lime
reacts with the sulfur compounds in the flue gas and the water evaporates. A precipitate

is left that consists of activated carbon bound to mercury, calcium sulfate, calcium sulfite,
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unreacted slaked lime, and some unreacted fly ash. This flue gas stream is directed to the
bag house where the particulate matter is removed. A portion of the solids are recycled
back to the process and the rest of the scrubber byproducts are sent to the air quality
control system byproduct silo. The material from the byproduct silo is mixed with water

in a pin mixer to reduce dust, loaded into trucks, and transported to the off-site Ottumwa-

Midland CCR landfill for disposal.

The bottom ash and economizer fly ash at OGS were sluiced to a surface impoundment
identified as the OGS Ash Pond (Figure 2) until September 2020 when OGS initiated an
outage to install a new dry ash handling system. The OGS Ash Pond is located east of the
generating plant and is presently the only existing CCR surface impoundment at OGS.

In addition to the OGS Ash Pond, OGS has one inactive CCR surface impoundment
identified as the OGS Zero Liquid Discharge (ZLD) Pond. The OGS ZLD Pond is located
northeast of the generating plant and north of the OGS Ash Pond. The OGS ZLD Pond,

presently, only receives surface water runoff from the surrounding area.

General Facility Information:

* Date of Initial Facility Operations: 1981

* NPDES Permit Number: IA90-001-01

+ Latitude / Longitude: 41°5’53"N  92°33'17"W
* Nameplate Ratings: Unit 1 (1981) 725 MW

2.1 OGS Ash Pond
The OGS Ash Pond is located east of the generating plant on the eastern portion of the

site. The OGS Ash Pond receives influent flows from the generating plant floor drains,
oil/water separator, boiler blow down water, solid contact unit sludge, recirculating

media sanitary treatment plant, and surface water runoff from the generating site proper.
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Sluiced CCR was discharged into the west end of the OGS Ash Pond until September
2020. The sluiced CCR was discharged into a collection pad area where the majority of
CCR was recovered. As of September 2020, a dozer continues to be used to scrape the
collection pad and push the CCR into a stockpile for dewatering. Once dewatered, the
CCR is then loaded into over-the-road haul trucks for transporting off-site. The sluiced
water from the CCR previously drained into a narrow channel that flows into the
southwest portion of the OGS Ash Pond. Routine maintenance dredging of the narrow
channel occurred as the CCR settled out in the channel. Process water from the OGS Ash

Pond is recirculated back into OGS for reuse or discharged as described below.

Water in the OGS Ash Pond from other sources flows to the east and discharges through
the facility’s National Pollution Discharge Elimination System (NPDES) Outfall 001,
located in the northeast corner of the OGS Ash Pond. NPDES Outfall 001 consists of a
concrete discharge structure with a six-foot-wide overflow weir and includes a Parshall
flume and instrumentation to measure the flow of the discharged water. The water flows
through the NPDES Outfall 001 and discharges into an unnamed creek at an average rate
of 1.54 MGD. The water flows through the NPDES Outfall 001 and discharges into an
unnamed creek. The unnamed creek flows into the Des Moines River downstream of the

water intake structure and before the confluence of Middle Avery Creek.

The surface area of the OGS Ash Pond is approximately 18 acres and has an embankment
height of approximately 25 feet from the crest to the toe of the downstream slope. The
interior storage depth of the OGS Ash Pond is approximately 20 feet. Currently, the total
volume of impounded CCR and water within the OGS Ash Pond is approximately
556,000 cubic yards.

2.2 OGS Zero Liquid Discharge Pond
The OGS Zero Liquid Discharge (ZLD) Pond is located northeast of the generating plant

on the eastern portion of the site and north of the OGS Ash Pond. The OGS ZLD Pond

historically received influent flows from the generating plant that consisted of boiler
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wash water, air heater wash, turbine chemical cleaning water, and boiler chemical
cleaning water. Presently, the OGS ZLD Pond only receives storm water runoff from the
surrounding area, which includes the inactive hydrated fly ash area located west of the
surface impoundment, as well as occasional excess storm water runoff from the coal pile
storage area. One 24-inch diameter high-density polyethylene culvert connects the coal
pile runoff pond to the OGS ZLD Pond. The culvert is used as an emergency overflow to
route storm water from the coal pile runoff pond into the OGS ZLD Pond.

The OGS ZLD Pond does not currently discharge. Two 48-inch diameter concrete
culverts, located along the south embankment, previously connected the OGS ZLD Pond

to the OGS Ash Pond prior to being permanently sealed off with concrete.

The OGS ZLD Pond covers a surface area of approximately 19 acres and has an
embankment height of approximately 29 feet from crest to toe of the downstream slope.
The interior storage depth of the OGS ZLD Pond is approximately 25 feet. Based on
readily available information, the OGS ZLD Pond has a total storage capacity of

approximately 515,000 cubic yards.
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3 SAFETY FACTOR ASSESSMENT- §257.73(e)

This Report documents if each CCR surface impoundment achieves the minimum safety

factors, which are identified on the table below.

Safety Factor Assessment Minimum Safety Factor
Static Safety Factor Under 150
Maximum Storage Pool Loading ]
Static Safety Factor Under 1.40
Maximum Surcharge Pool Loading '
Seismic Safety Factor 1.00
Post-Liquefaction Safety Factor 1.20

3.1 Safety Factor Assessment Methods

The safety factor assessment is completed with the two-dimensional limit-equilibrium
slope stability analyses program STABL5M (1996)!. The program analyzes many
potential failure circles or block slides by random generation of failure surfaces using the
toe and crest search boundaries set for each analysis. The solution occurs by balancing
the resisting forces along the failure plane due to the Mohr-Columb failure strength
parameters of friction angle and cohesion. The gravity driving forces are divided by the
resisting forces to produce a safety factor for the slope. The minimum of hundreds of

searches is presented as the applicable safety factor.

There are both total stress and effective stress friction angle and cohesion values for clay.
For the total stress case clay has only cohesion. For effective stress clay has both cohesion
and friction angle. When clay receives a load that is applied only briefly (i.e., earthquake
or high water), it responds as a total stress soil. For long term loadings such as normal
water elevation, the clay resistance to failure is based on effective stress parameters. The

total stress parameters for compacted and stiff clay yield a conservative answer for safety

' STABL User Manual by Ronald A. Siegal, Purdue University, June 4, 1975 and STABLS5 — The Spencer Method
of Slices: Final Report by J. R. Carpenter, Purdue University, August 28, 1985
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factor, and the static analysis with normal operating water elevation is performed with

the total stress parameters for the clay components in the embankments.

3.1.1 Soil Conditions in and under the impoundments
The subsurface soil conditions have not changed since Revision 0 of this Report. The

embankment soils 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

Appendix 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 Appendix
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, Appendix 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, Appendix C. The very dense sand is assigned a friction angle of

2 SCS Engineers, “Ottumwa Generating Station — Monitoring Well Construction Documentation”, April 15, 2016

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment ;
October 5, 2020 7 ]

10/ 08/ 2020 - Cassification: Internal - ECRW765577



38°, based on the correlation of cohesionless soil strength to density provided in

NAVFACs DM-73, Appendix C.

The analysis 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.

3.1.2 Design water surface in impoundments maximum normal pool and maximum
pool under design inflow storm
The flows have not been significantly modified since the initial Report. The OGS Ash

Pond receives both circulating sluicing water and other process water sources from the
facility. The sluicing water is recirculated back into facility. The other sources of water
discharge at an average rate of 1.54 MGD. The impoundment discharge is controlled by
a six-foot-wide weir with its top elevation at approximately 675.5 feet making the normal
impoundment water elevation approximately 676 feet. During the design inflow storm

the water elevation increases to elevation 677.25 feet.

The OGS ZLD Pond only receives water from storm flows and its normal water elevation
is determined by the balance of rainfall and evaporation. The impoundment has a clay
bottom and embankment, so exfiltration seepage is not significant. The normal water
elevation based on topographic surveys is approximately elevation 673 feet. During the

design inflow storm the water elevation rises to 675.25 feet.

The water elevation in the embankment is assumed to conservatively exit at the toe of the
embankment and saturated the native clay and river sand at the toe. This provides a

conservative strength projection for the soils at the toe of the embankment.

3.1.3 Selection of Seismic Design Parameters and Description of Method
The design earthquake ground acceleration is selected from the United States Geologic

Survey (USGS) detailed seismic design maps based on the latitude and longitude of the
OGS. The peak ground acceleration (PGA) value is selected for a 2% probability of

3 Naval Facilities Engineering Command, Soil Mechanics, Foundations, and Earth Structures, Figure 3-7, NAVFAC
DM-7, January 1971
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exceedance in 50 years (2,500-year return period) as required by §257.53. Since the site
soils are clay with cohesion greater than 1,000 psf, or very dense sand and extend to
bedrock at elevation 625 feet4, the site class as defined in the 2009 International Building
Code 1613.5.5 is Site Class D. For Site Class D the ground surface Peak Ground
Acceleration (PGA) for slope stability and liquefaction assessment is 0.058g, Appendix D.

3.1.4 Liquefaction Assessment Method and Parameters
Certain soils may have zero effective stress (liquefaction) during an earthquake or from

static shear of a saturated embankment slope. Soils that will liquefy include loose or very
loose uniform fine sand or silt, and low plasticity clay (plastic index (PI) of less than 12).
The native clay and embankment both have PI higher than 12 and are stiff and medium

stiff in consistency. The river valley sand is very dense.

None of the soil types at OGS is susceptible to liquefaction and no analysis of liquefaction

potential is required for the embankments.

3.2 OGS Ash Pond
The OGS Ash Pond has not significantly changed or been modified since the initial

Report, Revision 0. The critical cross-section for the impoundment is the location where
the embankment toe is closest to Middle Avery Creek, just upstream of the railroad
embankment, Figure 2. At this location, top of the creek bank is approximately 25 feet
from the toe of the embankment. For determination of safety factors, the bottom of
Middle Avery Creek was taken to be in the very dense sand and the water elevation in

the creek was set at the same elevation.

3.2.1 Static Safety Factor Assessment Under Maximum Storage Pool Loading -
§257.73(e)(1)(i)
The OGS Ash Pond receives 2.4 cubic feet per second of process water flow that

discharges over the outlet weir. The process flow maintains a maximum average storage

pool of 676 feet in the impoundment. Analysis of both circular and block sliding surfaces,

4Cross Section KK, Appendix B
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Appendix E, show a minimum factor of safety of 2.1 for the circular failure surface

passing through the foundation soil and exiting in Middle Avery Creek.

3.2.2 Static Safety Factor Assessment Under Maximum Surcharge Pool Loading -
§257.73(e)(1)(ii)
The OGS Ash Pond will contain the 100-year return period design storm through a

combination of storage in the impoundment and discharge to the Middle Avery Creek.
The maximum surcharge pool elevation is 677.25 at the peak of the storm. Analysis for
both circular and block sliding surface, Appendix E, show a minimum factor of safety of
2.1 for the circular surface passing through the foundation soil and exiting in Middle

Avery Creek.

3.2.3 Seismic Safety Factor Assessment - §257.73(e)(1)(iii)
The OGS Ash Pond was assigned a pseudo-static earthquake coefficient equal to 0.058 g

acceleration and a vertical downward component equal to 2/3 of the horizontal
component (0.039 g) as recommended by Newmark®. Analysis for both a circular and
block sliding surface, Appendix E, show a minimum factor of safety of 1.7 for the circular

sliding surface through the foundation soil and into Middle Avery Creek.

3.2.4 Liquefaction Safety Factor Assessment - §257.73(e)(1)(iv)
The OGS Ash Pond foundation and embankment soils are not susceptible to liquefaction,

Section 3.1.4.

3.3 OGS Zero Liquid Discharge Pond
The OGS ZLD Pond has not significantly changed or been modified since the initial

Report, Revision 0. The critical cross-section for the impoundment is the location where
the embankment is highest in the southern part of the embankment, Figure 2. At this
location, the Des Moines River bank is approximately 500 feet to the northeast from the

toe of the embankment. For determination of safety factors, the water elevation in the

5 Newmark, N. M. and W. J. Hall, “Earthquake Spectra and Design”, EERI Monograph, Earthquake Engineering
Research Institute, Berkeley, California, 1982
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embankment was set at the toe with the native clay in the river valley assumed to be

saturated.

3.3.1 Static Safety Factor Assessment Under Maximum Storage Pool Loading -
§257.73(e)(1)(i)
The OGS ZLD Pond receives only storm water inflow. Its normal water elevation is

control by the balance between storm water inflow and evaporation. A normal water
elevation of 673 feet was selected as representative of measurements taken on the
impoundment water elevation. Analysis of both circular and block sliding surfaces,
Appendix E, show a minimum factor of safety of 3.0 for the circular failure surface

passing through the foundation soil.

3.3.2 Static Safety Factor Assessment Under Maximum Surcharge Pool Loading -
§257.73(e)(1)(ii)
The OGS ZLD Pond will contain the 100-year return period design storm through storage

in the impoundment without discharge. The maximum surcharge pool elevation is
677.25 feet at the conclusion of the storm. Analysis for both circular and block sliding
surface, Appendix E, show a minimum factor of safety of 2.9 for the block slide surface

passing through the foundation clay.

3.3.3 Seismic Safety Factor Assessment - §257.73(e)(1)(iii)
The OGS ZLD Pond was assigned a pseudo-static earthquake coefficient equal to 0.058 g

acceleration and a vertical downward component equal to 2/3 of the horizontal
component (0.039 g) as recommended by Newmark®. Analysis for both a circular and
block sliding surface, Appendix E, show a minimum factor of safety of 2.5 for the circular

sliding surface through the foundation soil.

3.3.4 Liquefaction Safety Factor Assessment - §257.73(e)(1)(iv)
The OGS ZLD Pond foundation and embankment soils are not susceptible to liquefaction,

® Newmark, N. M. and W. J. Hall, “Earthquake Spectra and Design”, EERI Monograph, Earthquake Engineering
Research Institute, Berkeley, California, 1982
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4 RESULTS SUMMARY

The results of the safety factor assessment indicate that the OGS embankments meet the

requirements of §257.73(e). The results are:

Static Static Pseudo Static | Liquefaction Post-
Stability Stability Earthquake Potential Earthquake
Normal Flood with Normal Static Stability
Water Water Water Normal Water
Elevation | Elevation Elevation Elevation
Required Safety Factor 1.5 14 1.0 1.2
OGS Ash Pond 2.1 2.1 1.7 no
OGS ZLD Pond 3.0 2.9 2.5 no
Interstate Power and Light Company — Ottumwa Generating Station
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5 QUALIFIED PROFESSIONAL ENGINEER CERTIFICATION

To meet the requirements of 40 CFR 257.73(e)(2), 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 applicable requirements in 40 CFR 257.73(b) and 40 CFR
257.73(e).

S UNT

.........
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; oot ° \\ .
IowA Date:__ Cc¢ ro A2 - . 2020
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APPENDIX A — 2016 Soil Borings

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Safety Factor Assessment

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment ;
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APPENDIX B — 1974 Soil Laboratory Results

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Safety Factor Assessment

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment .
October 5, 2020
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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

.10/ 08/ 2020 - dassification: Internal - ECRM/765577 . ’ ‘



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.

.

10/ 08/ 2020 - Cassification: I|nternal

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.%

ECRM7 765577

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 - ECRMW765577 ~* .



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

ECRM7 765577



. : : 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
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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

ECRM7 765577
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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
1]
a +
-
.,m m_m ™ ™~ r~ - - 5. (4] .J_J 5. ﬂu nw
SUSHE R 88 @ 8 8 #% F %X 2
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Es
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B Fifle ~ ne o o n @ g o4 o
) gl 2 943 8 5 8% KRS8 5 & R
=l e OO
H = E
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B ' 5
< g & 0% 23 8 8 3 Ba & & 3 -
b 5 I O T S T ) S
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I rf
om
P
S
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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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YOID RATIO

EFFECTIVE VEATICAL STRESS, TONS/SQ.FT.
0.1 10

.01
,900 o 0.0
T
e e . ¢
|
‘i\ H
H
i
.80 \
S \‘!
TQ \
N
\
BORING NO.: A
DERTH: 2.5 Fs. —
CLASSIFICATION:  CL P
-'-@'-—nq.._. A
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

©10/08/ 2020 -

Cl assification:
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= o . DV

VGID AATIO

EFFECTIVE VERTIGAL STRESS, TONS/SQ.FY. EFFECTIVE VERTICAL STRESS, TONSI‘SQ,FT.
.01 Q. 1.0 0.0 am -l 1.0 100
1.0 w i = ]
fa i
i
11
’\\\“
N
Al
20 1.0
\\ i ke
\\é 9 o]
|
\ i
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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o TR

-z

EF]FECTWE VERTICAL STRESS, ?]OCI;IS!SQAFT. EFFECTIVE VEATICAL STRESS, TONSISQ.FT.

100 0.01 o} 10 o

1)
|
|
|
[ = |
]

o et —— -t T
(s} -~ —
\\
o
I
\'\
80 \ 20

7O T .BO
: \
b
= \
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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YOQID RATIO

EFFECTIVE VERTICAL STRESS, TONSISG.FT.
1.0

]Gf).O] 0.0
#]
e
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e e sl it innties il Sull ek ey | '——.—n..,““‘i T

Q """--....__.

T
ol
\\

8
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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EFFECTIVE VERTICAL STRESS, TONSISAFT.

0.0
120! 10
9
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e . o

: -—-ﬁ..g___‘__\‘

B
BORING NO. 294
OEPTH: -
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
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T Birun

EFFECTIVE VERTICAL STRESS, TOMSISQLFT, EFFECTIVE VERTICAL STHESS, TONSISO.FT.
001 .1 10 10.0 +0.01 L al 1.0
10 11
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—E ?
R T s 5 g2t 20 e 3
A e
e
™
v N
i ™
o= H -4 | \
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T
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N N
h \
N
=4 8 ] o R
= | =
z \ £ \
o a
& ! \ 3 \
> =
] 1Y
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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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
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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 - ECRW765577

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



d'= m°

€'= .85 Tews/SaFr
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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
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T T sou. cLassiFicaTion:  CH
! TYPE OF TEST: CONSOLIDATED ~UNDRAINED
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REMARKS:
a k1) 20
AXIAL BTRAIN, %

ATEC ASSOCIATES

ECRM7 765577

TX-t



€'=.3  Tons/Sa.F. €k.2  Tons/Sq.Fr.
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g e i‘/// i R s g DRY DENSITY. PCF 89| |B23]%0.0
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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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APPENDIX C — Conversion of Blowcount to Soil Strength

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Safety Factor Assessment

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment .
October 5, 2020
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APPENDIX D - USGS Earthquake Design PGA

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Safety Factor Assessment

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment .
October 5, 2020
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U.S. Geological Survey - Earthquake Hazards Program

Ottumuwa Generating Station

Latitude = 41.000°N, Longitude = 92.543°W

Location Reference Document

2015 NEHRP Provisions

Site Class

D (determined): Stiff Soil

Risk Category
lorllorlil
Ss= 0.078 g Sus= 0.124 ¢ Sps = 0.083g
S,= 0.064¢g Swm= 0.154g S,,=  0103g
MCE, Spectrum Design Response Spectrum
0.12 0.08 1
ED 0.117 ED
S oo g 0.07 A
0.06 - 0.04
0.0 Of2 014 OTE 0:8 1:0 1:2 1}4 156 1{8 ZTD 0.0 DTZ 0:1 0:6 afa qu 1‘.2 154 1?6 ;B
Period, T (sec) Period, T (sec)

Since S5 < S, for this response spectrum S s
has been setequalto S, (and hence Sy has

10/ 08/ 2020 - Cassification: Internal - ECRW765577




Mapped Acceleration Parameters, Long-Period Transition Periods, and Risk
Coefficients

Note: The S;and S, ground motion maps provided below are for the direction of maximmum
horizontal spectral response acceleration. They have been converted from corresponding
geometric mean ground motions computed by the USGS by applying factors of 1.1 (to obtain
S¢) 1.3 (toobtain S ,).

« FIGURE 22-1 Sﬁ‘RiskwTargeted Maximum Considered Earthquake (MCE ;) Ground Motion
Parameter for the Conterminous United States for 0.2 s Spectral Response Acceleration
(5% of Critical Damping), Site Class B

« FIGURE 22-2 S, Risk-Targeted Maximum Considered Earthquake (MCE ;) Ground Motion
Parameter for the Conterminous United States for 1.0 s Spectral Response Acceleration
(5% of Critical Damping), Site Class B

« FIGURE 22-9 Maximum Considered Earthquake Geometric Mean (MCE ;) PGA, %g, Site
Class B for the Conterminous United States

 FIGURE 22-14 Mapped Long-Period Transition Period, T, (s), for the Conterminous United
States

« FIGURE 22-18 Mapped Risk Coefficient at 0.2 s Spectral Response Period, C s

« FIGURE 22-19 Mapped Risk Coefficient at 1.0 s Spectral Response Period, Cg,
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Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the
default has classified the site class as Site Class , based on the site soil properties in

accordance with Chapter 20.

Table 20.3~1 Site Classification

Site Class

A. Hard Rock
B. Rock

C. Very dense soil and soft rock
D. Stiff Soil

E. Soft clay soil

Vs

>5,000 ft/s
2,500 to 5,000 ft/s
1,200 to 2,500 ft/s
600 to 1,200 ft/s
<600 ft/s

NorN, S,

N/A N/A

N/A N/A

>50 >2,000 psf
15to 50 1,000 to 2,000 psf

<15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

 Plasticity index Pl > 20

« Moisture content w = 40%, and

« Undrained shear strength s, <500 psf

F. Soils requiring site response analysis

. . . See Section 20.3.1
in accordance with Section 21.1

For Sl: 1ft/s = 0.3048 m/s 1lb/ft* = 0.0479 kN/m*
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Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

Table 11.8~1: Site Coefficient for F

Mapped MCE Geometric Mean (MCE ;) Peak Ground Acceleration

Site Class PGA<0.10 PGA=0.20 PGA=0.30 PGA=0.40 PGA=0.50 PGA =2 0.60

A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.9 ' 0.9 0.9 0.9 0.9 0.9
B
1.0 1.0 1.0 1.0 1.0 1.0
(unmeasured)
C 1.3 1.2 1.2 1.2 1.2 1.2
D
. 1.6 1.4 1.3 1.2 1.1 1.1
(determined)
D (default) 1.6 : 1.4 1.3 1.2 1.2 1.2
E 24 1.9 1.6 1.4 1.2 1.1
F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of PGA

Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of F , shall
not be less than 1.2.

For Site Class = D (determined) and PGA=0.037 g, F ., = 1.600

Mapped MCE
PGA=0.037g

Site-adjusted MCE ¢
PGA, = Fpe,PGA=1.600x0.037=0.058 ¢
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APPENDIX E - Slope Stability Analysis

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

Safety Factor Assessment

Interstate Power and Light Company — Ottumwa Generating Station
Safety Factor Assessment .
October 5, 2020
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UGS ZLD Impoundment Uuter Dike Static Case & Normal Water Levels
Ten Most Critical. E:OGSITICPLT 08-24-16 4:i42pm

760 I I I
# FS
a 303
e 304
f 304
g 304
h 304
i 304
720 —
Elev
v 80 : |
D
W1
640 —
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=3.03 X-Axis (ft
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Dike 125 125 1600 0 0 0 \l
2 ADAP8/ 2020 145Cl assificdidon: Internédd - ECRW765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS ZLD Impoundment Uuter Dike Static Case & Normal Water Levels
Ten Most Critical. EXOGSIIBPLT  08-24-16 4:52pm

760 I I I
# FS
a 298
e 299
f 299
g 3.00
h 3.00
i 3.00
720 —
Elev
v 80
W1 e
640
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.98 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Dike 125 125 1600 0 0 0 \l
2 ADAP8/ 2020 145Cl assificdidon: Internédd - ECRW765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS ZLD Impoundment Uuter Dike Earthquake Case & Normal Water Levels

Ten Most Critical,

E:UGSIICEQ.PLT

08-24-16 Sil4pm

760
# FS
a 246
e 246
£ 247
g 247
h 247
i 2.47
720
Elev
et o8
\v/
W1
640—
600
30
Soil
Type
No. Labkel
1 Dike

S0 130 170
PCSTABLSM/SI FSmin=2.46 X-Axis (ft)
Total Saturated Cohesion Friction Pore
Unit W, Unit W, Intercept Angle Pressure
(pct> (pct> (pst> (deg> Param
125 125 1600 0 0
2 104P8/ 2020 145 Cl assificdidon: |nterrald - ECRW765577 0
125 125 0 38 0

3 Sand

210

Pressure
Constant
(psf>

0
0
0

230

Piez.
Surface
No.

W1
W1
W1



UGS ZLD Impoundment Outer Dike Earthquake Case & Normal Water Lev
Ten Most Critical, E:OGSIIBEQPLT 08-24-16 35:15pm

760 I I I
# FS
a 248
e 249
f 249
g 249
h 249
i 249
720 —
"y
Elev ef
L 1 _
Ft 580
1
7 Wi
1
W1 e W1 e
640 —
3
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.48 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Dike 125 125 1600 0 0 0 \l
2 ADAP8/ 2020 145Cl assificdidon: Internédd - ECRW765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS ZLD Impoundment Outer Dike Static Case & 100-Year Water Levels
Ten Most Critical. E:OGSIZCPLT  08-24-16 2:29pm

760 I I I
# FS
a 299
e 3.00
£ 3.00
g 3.00
h 3.00
i 301
720 —
Elev
v 80
W1
640
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.99 X-Axis (ft
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Dike 125 125 1600 0 0 0 \l
2 ADAP8/ 2020 145Cl assificdidon: Internédd - ECRW765577 0 0 \l
3 Sand 125 125 0 38 0 0 \l



UGS ZLD Impoundment Outer Dike Static Case & 100-Year Water Levels

Ten Most Critical. EXOGSIZBPLT  08-24-16 2:33pm

760 I I I
# FS
a 294
e 295
f 295
g 295
h 295
i 295
720 —
Elev
v 80
1
WAl 2 2
640
3
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.94 X-Axis (ft
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Dike 125 125 1600 0 0 0 \l
2 ADAP8/ 2020 145Cl assificdidon: Internédd - ECRW765577 0 0 \l
3 Sand 125 125 0 38 0 0 \l



UGS Settling Impoundment Outer Dike Static Case & Normal Water Levels

Ten Most Critical. EXOGS2IC.PLT  08-24-16 2:35pm

760 I I I
# FS
o 208

2.10
2.10
2.10
el
el

TSSO Hm

720 —

Elev h
¢y ©8Y |
W1 \/./]O
640 —
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.08 X-Axis (ft
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 1DAP8/ 2020 145Cl assificdidon: | nternédd - ECRMI765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS Settling Impoundment Outer Dike Static Case & Normal Water Levels
Ten Most Critical,

E:0GS2lBPLT

08-24-16 /:10pm

760 I I I
# FS
a 229
e 230
f 230
g 230
h 230
i 230
720 —
Elev
v 80
2
2
640 L
W1 3 T
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.29 X-Axis (ft
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 1DAP8/ 2020 145Cl assificdidon: | nternédd - ECRMI765577 0 0 \l
3 Sand 125 125 0 38 0 0 \l



UGS Settling Impouncment Outer Dike BEarthquake Case & Normal Water Levels
Ten Most Critical, E:OGS2ICEQPLT 08-24-16 /:19pm

760 I I I
# FS
a 172
e 175
f 175
g 175
h 175
i 176
720 —
Elev
v O80r
2
640 %/
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=1.72 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 Cld@/ 08/ 20205- C assifiltation: Intépeal - ECRMO765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS Settling Impouncment Outer Dike BEarthquake Case & Normal Water Levels
Ten Most Critical, E:OGS2IBEQPLT 08-24-16  /:15pm

760 I I I
# FS
a 191
e 192
f 193
g 193
h 193
i 193
720 —
h i
Elev Ig
L 1 g _
Ft 580
Wl Wl
1
2
2
640 L —
W1 3 Asn =
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=191 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 Cld@/ 08/ 20205- C assifiltation: Intépeal - ECRMO765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS Settling Impouncdment Outer Dike Static Case & 100-Year Water Levels
Ten Most Critical. E:0GS22CPLT  08-24-16 /:i23pm

760 I I I
# FS
a 207
e 208
f 208
g 208
h 209
i 210
720 —
i
Elev
v 80
S
1
e 2
/
2
sa0l- | / |
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=2.07 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 1DAP8/ 2020 145Cl assificdidon: | nternédd - ECRMI765577 0 0 \l

3 Sand 125 125 0 38 0 0 W1



UGS Settling Impouncdment Outer Dike Static Case & 100-Year Water Levels

Ten Most Critical,

E:0GSeeBPLT

08-24-16 /:2/pm

760 I I I
# FS
a 226
e 227
f 227
g 227
h 227
i 228
720 —
Elev
v 80
1
2
2
640 L
W1 3 T E
600 | | | |
S0 S0 130 170 210 230
PCSTABLSM/SI FSmin=226 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Typ Unit W, Unit W, Intercept Angle Pressure Constant Surface
No. Lakel (pct> (pct> (pst> (deg> Param, (psf> No.
1 Clay 125 125 1600 0 0 0 \l
2 1DAP8/ 2020 145Cl assificdidon: | nternédd - ECRMI765577 0 0 \l
3 Sand 125 125 0 38 0 0 \l



