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EXECUTIVE SUMMARY

This History of Construction (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 (CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR
Rule) published on April 17, 2015 and effective October 19, 2015.

This Report documents the construction history of each CCR unit at the Ottumwa
Generating Station in Ottumwa, lowa in accordance with §257.73(c) of the CCR Rule. For
purposes of this Report, the term “CCR unit” refers to existing and inactive CCR surface

impoundments.

Primarily, this Report is focused on providing history of construction information for
each CCR surface impoundment to the extent feasible, provided that such information is

reasonably and readily available.
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1 INTRODUCTION

The owner/operator of the CCR units must provide a history of construction for the
existing and inactive CCR surface impoundments at the Ottumwa Generating Station
(OGS) in Ottumwa, Iowa in accordance with §257.73(c)(1) of the CCR Rule. Hard Hat
Services, on behalf of Interstate Power and Light Company, has provided history of
construction information for the CCR surface impoundments to the extent feasible,

provided that such information is reasonably and readily available.

1.1 CCR Rule Applicability

The CCR Rule requires that an owner/operator of a CCR unit must provide a history of
construction for CCR surface impoundments with a height of 5 feet or more and a storage
volume of 20 acre-feet or more (§257.73(b)(1)); or for CCR surface impoundments with a

height of 20 feet or more (§257.73(b)(2)).

1.2 History of Construction Applicability

OGS has one existing CCR surface impoundment and one inactive CCR surface
impoundment, which meet the requirements of §257.73(b)(1) and/or §257.73(b)(2),

identified as follows:

» Existing CCR surface impoundment: OGS Ash Pond
* Inactive CCR surface impoundment: OGS Zero Liquid Discharge Pond
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2 FACILITY DESCRIPTION

The following sub-sections provide a general facility description.

2.1 Name and Address - §257.73(c)(1)(i)

Included below is the name and address of the owner/operator of the CCR units, name
of each CCR unit, and state identification numbers for each CCR Unit (if one has been

assigned by the state).

Owner/Operator Name and Address:

Interstate Power and Light Company (an Alliant Energy Company)
Ottumwa Generating Station

20775 Power Plant Road

Ottumwa, IA 52501

The names of the CCR Units located at OGS are identified as follows:
* Existing CCR surface impoundment: OGS Ash Pond

* Inactive CCR surface impoundment: OGS Zero Liquid Discharge Pond

The state identification numbers that have been assigned to the CCR Units at OGS, by the
Iowa Department of Natural Resources (DNR), are as follows:

* OGS Ash Pond: 90-UDP-01-15

* OGS Zero Liquid Discharge Pond: 90-UDP-01-15

2.2 General Facility History

OGS is located northwest of the City of Ottumwa on the western shore of the Des Moines
River in Wapello County. Figure 1 provides both a topographic map and an aerial
photograph of the OGS facility location, with the approximate property boundary of the
facility identified.

OGS, originally owned/operated by the Iowa Southern Utilities Company and Iowa
Electric, initiated construction of the generating plant in 1977. OGS initiated facility
operations in 1981. At the time of initial facility operations OGS was a fossil-fueled

electric generating station that consisted of one steam electric generating unit (Unit 1).
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The initial steam electric generating unit at OGS had a nameplate rating of 675 Megawatts
(MW). At the time of initial operations Unit 1 burned coal as its primary fuel source. The

coal was transported to and received by the facility via rail car.

The original CCR surface impoundments at OGS were constructed between 1977 and
1981 at the same time as the generating plant. The CCR surface impoundments were
initially identified within historical drawings as Ash Pond 1 (presently the OGS Ash
Pond) and Ash Pond 2 (presently the OGS Zero Liquid Discharge Pond, also identified
as the OGS ZLD Pond). The two CCR surface impoundments were separated by an
embankment that consisted of the facility’s coal railway spur. The Ash Pond 1 was
located to the east of the generating plant and south of the coal railway spur embankment
while the Ash Pond 2 was located to the northeast of the generating plant and north of
the coal railway spur embankment. Historical drawings that identify the layout of the
original CCR surface impoundments are provided in Appendix A. Additional
discussions on the construction of the original CCR surface impoundments, as well as
modifications to the CCR surface impoundments, are provided in further detail

throughout Section 3.

Unit 1 at OGS was constructed with a tangential fired boiler for burning coal. The CCR
that was produced from the burning of coal included bottom ash, economizer ash, and
precipitator fly ash. The bottom ash that was produced was hydraulically conveyed
(sluiced) to the Ash Pond 1 via pipes within an ash trench located between the north end
of the generating plant and the northwest corner of the CCR surface impoundment. The
bottom ash originally discharged into the northwest corner of the Ash Pond 1. The
economizer ash that was produced was collected in an economizer hopper prior to being
sluiced to the Ash Pond 1 via the same ash trench as the sluiced bottom ash. The
economizer ash, similar to the bottom ash, originally discharged into the northwest
corner of the Ash Pond 1. The fly ash that was produced was carried as particulate matter
by the flue gases into the electrostatic precipitators, which were installed at the time of

initial facility operations. The fly ash would be electrostatically precipitated, collected,
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and pneumatically conveyed to a fly ash storage silo. The fly ash that was collected
within the fly ash storage silo would be loaded into over-the-road haul trucks and either
transported off-site for beneficial reuse or stockpiled along the west side of the Ash Pond
2. Additional discussions on historical operations and handling of the CCR at OGS is

provided in further detail throughout Section 3.

In addition to the sluiced CCR, the Ash Pond 1 was also a primary receiver of process
water flows from the generating plant. Asidentified in a Wastewater Reclaim Discharge
and Treatment Report! dated September 1976, the process water flows that originally
discharged into the Ash Pond 1 included flows from an oil separation basin (inclusive of
miscellaneous plant floor drains, flash evaporator blowdown, sodium softener
regeneration waste, condensate polisher regeneration waste), an ash water pit (inclusive
of steam cycle blowdown), cooling tower blowdown, boiler blowdown, sluiced pyrites
from the pyrites hopper, activated sludge sanitary wastewater treatment system, as well
as other miscellaneous flows. In addition to the process water flows, the Ash Pond 1 was
capable of receiving influent flow from the Ash Pond 2 via two 48-inch diameter
reinforced concrete pipes (RCPs) located within the embankment that separated the two
CCR surface impoundments (See Appendix A). The water within the Ash Pond 2, if high
enough in elevation, would overflow into the two 48-inch diameter RCPs and flow to the
southwest approximately 88 feet where it would discharge into the northern portion of
the Ash Pond 1. The Ash Pond 1 was also a receiver of storm water runoff from the
surrounding embankments, as well as storm water collected by the generating plant roof

drains and drains located around the generating plant yard.

The process water flows, storm water drainage, and CCR sluice water that accumulated
in the Ash Pond 1 flowed to the east and discharged through the facility’s National
Pollutant Discharge Elimination System (NPDES) Outfall 001 located in the northeast

corner of the CCR surface impoundment. The original hydraulic structure consisted of a

' Wastewater Reclaim Discharge and Treatment Report, [owa Southern Utilities Company, Ottumwa Generating
Station, September 23, 1976, Black & Veatch Consulting Engineers
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14 feet deep cast-in-place concrete structure, a Parshall flume for monitoring flow, and
two 66-inch diameter RCPs. The water within the Ash Pond 1 would flow into the
concrete structure, through the Parshall flume, and into the two 66-inch diameter RCPs.
The water would then flow to the east approximately 180 feet through the two RCPs and
discharge 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 Ash Pond 2, also referred to as a fly ash basin in historical documents, was utilized
for storing dry fly ash along the west side of the CCR surface impoundment. The dry fly
ash that was not transported off-site for beneficial reuse was stored within the footprint
of the Ash Pond 2. Aside from storing dry fly ash, the Ash Pond 2 was used to collect
storm water runoff from the dry fly ash, as well as storm water runoff from the
surrounding embankments. Additionally, the Ash Pond 2 was capable of receiving
influent flow from the Ash Pond 1. Discussions with facility personnel with knowledge
of historical operations at OGS confirmed that water within the Ash Pond 1 could be
routed into Ash Pond 2 via a hydraulic structure with a control valve. The hydraulic
structure was stated to be located within the northwest corner of the Ash Pond 1. The
size of the hydraulic structure is not known. The Ash Pond 2 didn’t have an outfall
discharge structure and therefore the water within the pond either exfiltrated into the
ground or evaporated. If the water elevation within the Ash Pond 2 was high enough it
had the capability of draining into the Ash Pond 1 via the two 48-inch diameter RCPs.
Additional discussions on the historical operation and use of the Ash Pond 2 is provided

in further detail in Section 3.

In 1991, the Iowa Southern Utilities Company merged with Iowa Electric to create IES
Industries. In 1998, a three-way merger was completed between IES Industries, Interstate
Power Company, and Wisconsin Power and Light Company forming Interstate Energy
Corporation. In 1999, Interstate Energy Corporation changed its name to Alliant Energy

Corporation. Presently, the ownership of OGS includes Mid American Energy and
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Interstate Power and Light Company. Interstate Power and Light Company operates the
facility.

As OGS exists today, the generating plant consists of one steam electric generating unit.
The original generating unit was upgraded in 2014 from 675 MW capacity to 725 MW
capacity. Sub-bituminous coal remains the primary fuel for producing steam. The
burning of coal at OGS produces three types of CCR, which include bottom ash,
economizer ash, and precipitator fly ash. Current CCR operations at OGS include bottom
ash and economizer ash being sluiced to the western half of the OGS Ash Pond (formerly
identified as the Ash Pond 1). The fly ash produced at OGS is collected by the electrostatic
precipitators and pneumatically conveyed to the on-site fly ash storage silo or an on-site
fly ash storage building. The fly ash produced is transported off-site via over-the-road
haul trucks for beneficial reuse. The OGS ZLD Pond is no longer a primary receiver of
CCR or process water flows. Presently, the OGS ZLD Pond acts as a storm water
detention pond with the only influent sources being precipitation and storm water runoff
from the adjacent hydrated fly ash pile, emergency overflow from the coal pile runoff
pond via a 24-inch high density polyethylene (HDPE) pipe, and storm water runoff from
the surrounding embankments. The water within the OGS ZLD Pond either exfiltrates
into the ground or evaporates. In addition, the Air Quality Control System (AQCS),
which consists of a dry scrubber and baghouse, produces scrubber byproducts. The
scrubber byproduct is a CCR that is loaded into over-the-road haul trucks and
transported to an off-site permitted landfill for disposal. Additional information on the
current operations of the two CCR surface impoundments are discussed in further detail

throughout Section 3.

Interstate Power and Light Company — Ottumwa Generating Station
History of Construction y
September 29, 2016 6 4



3 HISTORY OF CONSTRUCTION - §257.73(c)(1)

This Report documents the history of construction information for each existing and
inactive CCR surface impoundment to the extent feasible, provided that such information
is reasonably and readily available. The following activities were completed in order to
reasonably collect and assemble the readily available history of construction information:

* File review at the local regulatory agency;

» Historical aerial photography review;

* Historical topography review;

* Onsite design drawing, specification, and report review;

* Electronic design drawing, specification, and report review; and

* Interview(s) with onsite personnel with historical knowledge of the existing and
inactive CCR surface impoundments.

3.1 OGS Ash Pond

The following subsections are intended to meet the requirements of the CCR Rule

§257.73(c)(1) for the OGS Ash Pond.

3.1.1 CCR Unit Location - §257.73(c)(1)(ii)
The OGS Ash Pond is located east of the generating plant on the eastern portion of the

site. The location of the OGS Ash Pond, in reference to the surrounding topography, is
identified on both a USGS 7 % minute topographic quadrangle map and aerial
photograph on Figure 1. The location of the OGS Ash Pond, in reference to the immediate
surroundings within the OGS property, is identified on Figure 2.

3.1.2 Statement of Purpose - §257.73(c)(1)(iii)
The OGS Ash Pond is the primary receiver of sluiced bottom ash and economizer ash.

The CCR is sluiced from the generating plant and discharges into the west side of the
OGS Ash Pond. The sluiced CCR is discharged into a collection pad area where the
majority of CCR is recovered. A dozer is utilized to scrape the collection pad and push
the CCR into a stockpile for dewatering. The stockpile is located within the CCR surface
impoundment. The water used to sluice the CCR drains into a narrow treatment channel

that flows into the southwest portion of the OGS Ash Pond. Routine maintenance
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dredging of the narrow treatment channel occurs as the remaining CCR settles out in the

channel.

In addition to sluiced CCR, the OGS Ash Pond is also the primary receiver of process
water flows from the generating plant. Current process water flows include boiler
blowdown water, solid contact unit (SCU) sludge, water from the oil/water separator,
recirculating media sanitary treatment plant, and miscellaneous plant floor drains.
Additionally, the OGS Ash Pond receives precipitation and storm water runoff from the

surrounding area.

The process water flows, storm water runoff, and CCR sluice water that discharges into
the western half of the OGS Ash Pond flows to the northeast towards the facility’s NPDES
Outfall 001. The water within the OGS Ash Pond flows through a pre-cast concrete
mixing channel which then discharges into a small area identified as a polishing pond.
The mixing channel provides the ability for chemical addition, if necessary, in order to
meet NPDES discharge requirements. The water in the polishing pond discharges
through the facility’s NPDES Outfall 001. NPDES Outfall 001, similar to its original
configuration, consists of a 14 feet deep cast-in-place concrete structure along with a
Parshall flume and instrumentation to measure the flow of the discharged water. The
water flows into the concrete structure, through the Parshall flume, and through the two
66-inch diameter RCPs. The water then flows to the east approximately 180 feet through
the two RCPs 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.

3.1.3 Physical Layout Information - §257.73(c)(1)(iv)
As identified in an Inflow Flood Control Plan? prepared for OGS in accordance with

§257.82 of the CCR Rule, the OGS Ash Pond has a watershed of approximately 76 acres.

2 Inflow Flood Control Plan, Ottumwa Generating Station, 2016, Hard Hat Services
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The drainage area of the watershed includes 18 acres of level power plant, 18 acres of

water surface and embankment, and 40 acres of open low ground.

As discussed in an Annual Inspection Report? prepared for OGS in accordance with
§257.83 of the CCR Rule, the OGS Ash Pond is incised along the west side of the CCR
unit. The north embankment of the OGS Ash Pond separates the CCR surface
impoundment from the OGS ZLD Pond. The crest of the north embankment of the OGS
Ash Pond consists of the facility’s coal railway spur and has an elevation of
approximately 681 feet (all elevations provided in feet above mean sea level). The
south/east embankment of the OGS Ash Pond has a height of approximately 26 feet from
the crest to the toe of the downstream slope of the embankment at its greatest height. The
crest of the south/east embankment of the OGS Ash Pond has an elevation of 682 feet.
The maximum interior storage depth of the OGS Ash Pond is approximately 25 feet.
Currently, the total volume of impounded CCR and water within the OGS Ash Pond is

approximately 556,000 cubic yards.

3.1.4 Foundation and Abutment Properties - §257.73(c)(1)(v)
As identified in a Safety Factor Assessment* prepared for OGS in accordance with

§257.73(e) of the CCR Rule, the embankments of the OGS Ash Pond 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.

During the construction of OGS in 1974, 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 D 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

3 Annual Inspection Report, Ottumwa Generating Station, 2016, Hard Hat Services
4 Safety Factor Assessment, Ottumwa Generating Station, 2016, Hard Hat Services
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friction angle and 0 to 600 psf cohesion. The CU test results imply the clay is normally

consolidated.

3.1.5 Historical Construction and Use - §257.73(c)(1)(vi)
The OGS Ash Pond (formerly identified as Ash Pond 1 in historical drawings) was

constructed between 1977 and 1981 in an area located east of the generating plant.
Historical drawings that identify the initial layout of the OGS Ash Pond are provided in
Appendix A. Historical aerial photographs that confirm the presence of the OGS Ash

Pond at the time of initial facility operations are provided in Appendix B.

There are no known reasonably and readily available documents that detail the method
of site preparation and construction of each zone of the OGS Ash Pond. As identified in
a General Construction Specification Document® dated July 1977, as well as an Ash Pond
Slope Stability Report® dated October 2010, earthwork specifications for embankments
were provided. The specifications stated that to the maximum extent available, suitable
earth materials obtained from excavation shall be used for the construction of
embankments. Additional material shall be obtained from borrow pits as necessary. The
subgrade shall be scarified, leveled, and rolled so that surface materials of the subgrade
were compact and well bonded with the first layer of the embankment. All material shall
be free from rocks or stones, brush, stumps, logs, roots, debris, and organic or other
objectionable materials. Embankments shall be constructed in horizontal layers not
exceeding 8 inches in un-compacted thickness. Each layer shall be compacted by rolling
or other acceptable methods. The compacted density of each layer shall be at least 95
percent of the maximum density at optimum moisture content as determined by ASTM

D698 (or 70 percent of relative density as determined by ASTM D2049).

5 General Construction (1 of 2) Specification: 6713 C6C, Ottumwa Generating Station, July 1977, Black & Veatch
Consulting Engineers

¢ Ash Pond 1 and 2 Slope Stability Report, Interstate Power and Light Ottumwa Power Generating Station, October
22,2010 Revision 0, Black & Veatch
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In-situ soil properties of the CCR unit were identified in a Safety Factor Assessment”
prepared for OGS in accordance with §257.73(e) of the CCR Rule. As discussed in the
Safety Factor Assessment, soil borings were installed in 2016 along the north and
south/east embankments of the OGS Ash Pond (See Appendix E). The soil borings
installed along the crest of the north embankment and toe of the south/east embankment
were completed as part of the CCR surface impoundment monitoring well construction
by SCS Engineers. The soil boring installed along the crest of the south/east embankment
was completed by Hard Hat Services. Soil samples were collected from the soil boring
installed along the crest of the south/east embankment in order to determine water
content, Atterberg limits, and grain size (Appendix E). The soil boring data, along with
soil sample laboratory analytical results, indicated that the embankments were

constructed of stiff compacted clay.

Historical use of the OGS Ash Pond consisted of being the primary receiver of sluiced
bottom ash and economizer ash. The bottom ash that was produced was sluiced to the
OGS Ash Pond via pipes within an ash trench located between the north end of the
generating plant and the northwest corner of the CCR surface impoundment. The bottom
ash originally discharged into the northwest corner of the OGS Ash Pond. The
economizer ash that was produced was collected in an economizer hopper prior to being
sluiced to the OGS Ash Pond via the same ash trench as the sluiced bottom ash. The
economizer ash, similar to the bottom ash, originally discharged into the northwest

corner of the OGS Ash Pond.

In addition to the sluiced CCR, the OGS Ash Pond was also a primary receiver of process
water flows from the generating plant. Asidentified in a Wastewater Reclaim Discharge
and Treatment Report® dated September 1976, the process water flows that discharged

into the OGS Ash Pond included flows from an oil separation basin (inclusive of

7 Safety Factor Assessment, Ottumwa Generating Station, 2016, Hard Hat Services
8 Wastewater Reclaim Discharge and Treatment Report, lowa Southern Utilities Company, Ottumwa Generating
Station, September 23, 1976, Black & Veatch Consulting Engineers
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miscellaneous plant floor drains, flash evaporator blowdown, sodium softener
regeneration waste, condensate polisher regeneration waste), an ash water pit (inclusive
of steam cycle blowdown), cooling tower blowdown, boiler blowdown, sluiced pyrites
from the pyrites hopper, as well as other miscellaneous flows. In addition to the process
water flows, the OGS Ash Pond was capable of receiving influent flow from the OGS ZLD
Pond via two 48-inch diameter RCPs located within the embankment that separates the
two CCR surface impoundments (See Appendix A). The water within the OGS ZLD
Pond, if high enough in elevation, would overflow into the two 48-inch diameter RCPs
and flow to the southwest approximately 88 feet where it would discharge into the
northern portion of the OGS Ash Pond. The OGS Ash Pond was also a receiver of storm
water runoff from the surrounding embankments, as well as storm water collected by the

generating plant roof drains and drains located around the generating plant yard.

The process water flows, storm water drainage, and CCR sluice water that discharged
into the OGS Ash Pond flowed to the east and discharged through the facility’s NPDES
Outfall 001 located in the northeast corner of the CCR surface impoundment. The
original hydraulic structure consisted of a 14 feet deep cast-in-place concrete structure, a
Parshall flume for monitoring flow, and two 66-inch diameter RCPs. The water within
the OGS Ash Pond would flow into the concrete structure, through the Parshall flume,
and into the two 66-inch diameter RCPs. The water would then flow to the east
approximately 180 feet through the two RCPs and discharge 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.

After review of readily available historical documents, there is no readily available
information that discusses known modifications to the embankments of the OGS Ash
Pond since initial construction of the CCR surface impoundment. The following list
provides a general overview of the known modifications associated with the OGS Ash

Pond since initial facility operations:
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The Ash Pond 1 was re-identified as the OGS Ash Pond. The timeframe of this

modification has not been documented.

The bottom ash and economizer ash pipes were rerouted from discharging in the
northwest corner of the OGS Ash Pond via the ash trench to discharging along the
west side of the OGS Ash Pond. The timeframe of this modification has not been

documented.

The two 48-inch diameter RCPs that allowed water from the OGS ZLD Pond to
flow into the OGS Ash Pond were permanently sealed. The inlet ends of the two
RCPs were sealed with concrete. The timeframe of this modification has not been

documented.

In 2005, an ultrasonic level indicator was installed at NPDES Outfall 001. The
ultrasonic level indicator was mounted over the Parshall flume hydraulic structure

in order to collect flow data in accordance with the requirements of the facility’s

NPDES permit for NPDES Outfall 001.

In 2008, the polishing pond was constructed in the northeast corner of the OGS
Ash Pond. The polishing pond, which included the construction of an isolation
berm and a pre-cast concrete mixing channel, allowed for the water in the OGS
Ash Pond to be routed through a mixing channel prior to discharging through the
NPDES Outfall 001. The mixing channel provided OGS the ability to add chemical
to the OGS Ash Pond, if necessary, in order to meet NPDES discharge

requirements.

Historical aerial photographs (See Appendix B) and historical topographic maps (See

Appendix C) identify the topographic changes to the OGS Ash Pond that have occurred

since the time of initial facility operations.
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3.1.6 Structures, Appurtenances, and Operations- §257.73(c)(1)(vii)
Detailed dimensional drawings of the OGS Ash Pond that were reasonably and readily

available are identified below. The detailed dimensional drawings were obtained from
various designs, plans, and reports that were assembled during the historical information

review.

+ Site Work Drawings (1976) - Drawings prepared by Black & Veatch Consulting
Engineers provides details of the original design of the OGS Ash Pond at the time
of plant construction prior to placement of CCR. Drawings identify original
design contours of the OGS Ash Pond, detailed cross-sections of the
embankments, and detailed information of the initial hydraulic structure.

(Appendix A).

» Field Investigation Soil Borings (1976) - Drawings provide historical soil boring
locations and soil boring logs that were completed at OGS in the area of the OGS
Ash Pond (Appendix D)

* Process Flow Diagrams (1976) - Figures prepared by Black & Veatch Consulting
Engineers provide layout of plant drainage system to the OGS Ash Pond, as well
as the bottom ash and economizer ash system to the OGS Ash Pond (Appendix F)

 Effluent Discharge Diagram (1979) - Figure prepared by Iowa Southern Ultilities
Company provides flow diagram of OGS Ash Pond, OGS ZLD Pond, and coal pile
runoff pond (Appendix F).

* Ash Handling System Water Requirements (1984) - Figure provides chart of
required flow and required time for flushing of various CCR processes at OGS

(Appendix F).

* OGS Water Usage (1995) - Figure provides flow chart of various process flows at
OGS (Appendix F).
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OGS Water Usage (2003) - Figure provides flow chart of various process flows at
OGS (Appendix F).

NPDES Outfall 001 Upgrade (2005) - Drawing prepared by Hard Hat Services
provides location of new instrumentation to be installed for NPDES Outfall 001

(Appendix F).

Settling Pond Maintenance Plan (2006) - Drawings prepared by Hard Hat Services
provides facility layout, historical settling pond boundaries, and topographic

survey with pond volumes (Appendix F).

Settling Pond Reconfiguration (2007) - Drawings prepared by Hard Hat Services
provides modifications to the OGS Ash Pond with the construction of the
polishing pond and installation of the mixing channel (Appendix F).

Monitoring Well Location Map (2016) - Drawing prepared by SCS Engineers
provides location of monitoring well installation locations, as well as soil boring

logs (Appendix E).

OGS Ash Pond Soil Borings (2016) - Drawings prepared by Hard Hat Services

provides location of soil borings, as well as soil boring logs (Appendix E).

3.1.7 Instrumentation - §257.73(c)(1)(viii)
Instrumentation used to support the operation of the OGS Ash Pond consists of an

ultrasonic level indicator mounted over a Parshall flume hydraulic structure in the

northeast corner of the OGS Ash Pond. The ultrasonic level indicator was installed in

2005 and replaced the former instrumentation that was used with the hydraulic structure.

The ultrasonic level indicator collects flow data in accordance with the requirements of

the facility’s NPDES permit for NPDES Outfall 001.
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3.1.8 Area-Capacity Curve - §257.73(c)(1)(ix)
An area-capacity curve identifies the relationship between the surface area of the existing

CCR surface impoundment and an elevation, which corresponds to an available storage
capacity. After review of readily available historical documents, there is no readily

available information regarding area-capacity curves for the OGS Ash Pond.

3.1.9 Spillway and Diversion Features - §257.73(c)(1)(x)
The OGS Ash Pond is equipped with one hydraulic structure, which is located in the

northeast corner of the OGS Ash Pond. The hydraulic structure is identified as NPDES
Outfall 001 at OGS. The hydraulic structure consists of a 14 feet deep concrete structure
which allows water from the OGS Ash Pond to flow into prior to flowing through a
Parshall flume. The water flows through the Parshall flume and into two 66-inch
diameter RCPs. The water flows through the two RCPs approximately 180 feet to the east
where it discharges into an unnamed creek. The water in the unnamed creek flows to the

east where it discharges into the Des Moines River.

3.1.10 Construction Specifications, Surveillance, Maintenance, and Repair -
§257.73(c)(1)(xi)
OGS implements a Site-Specific Inspection and Maintenance (1&M) Plan®, in accordance

with an Alliant Energy 1&M Plan'?. The Site-Specific I&M Plan has been implemented at
OGS in order to identify the factors which may affect the long-term stability of the
existing CCR surface impoundment. The Site-Specific &M Plan identifies existing
operation and maintenance activities, and identifies the inspection, monitoring,
maintenance, and recordkeeping requirements as outlined in the Alliant Energy 1&M

Plan in order to maintain the integrity of the existing CCR surface impoundment.

Visual inspections of the OGS Ash Pond are completed in accordance with §257.83 of the
CCRRule. Atintervals not exceeding seven days, the OGS Ash Pond is visually inspected
for any appearances of structural weakness or other conditions which are disrupting or

have the potential to disrupt the operation or safety of the existing CCR surface

? Inspection and Maintenance (I&M) Plan, Ottumwa Generating Station, October 2015, Version 2.0-Revision 0.0
10 Inspection and Maintenance (1&M) Plan, Alliant Energy, September 2015, Version 2.0-Revision 0.0
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impoundment. At intervals not exceeding thirty days, instrumentation serving the OGS
Ash Pond is visually inspected to confirm proper working condition. In addition to the
seven-day and thirty-day inspections, OGS conducts event-related inspections which
may include inspections following storm events, seismic events, major maintenance
activities, as well as other unusual events. Annual inspections are conducted by a
qualified PE who is familiar with the requirements of the CCR Rule, the Alliant Energy
I&M Plan, the OGS Site-Specific 1&M Plan, and other facility specific information

pertaining to the existing CCR surface impoundment.

Maintenance activities that are completed at OGS may include routine maintenance,
event-related maintenance, and long-term maintenance. Routine maintenance activities
may include management of vegetation (or other forms of slope protection), tree and
sapling removal, reseeding of disturbed vegetated areas, removal of debris from
collection and diversion channels, and repair of eroded areas. Event-related maintenance
activities may include maintenance after unusual events such as heavy rainfall, periods
of very high winds, or seismic activity. Maintenance may include repair of eroded areas
or removal of damaged vegetation. Long-term maintenance activities are identified as
part of the ongoing inspection program, through the annual inspections, or through other

engineering evaluations and may include larger remediation activities.

3.1.11 Structural Instability Records - §257.73(c)(1)(xii)
After review of readily available historical documents there are no known records of

structural instability associated with the OGS Ash Pond that were identified.

3.2 OGS Zero Liquid Discharge Pond

The following subsections are intended to meet the requirements of the CCR Rule

§257.73(c)(1) for the OGS ZLD Pond.

3.2.1 CCR Unit Location - §257.73(c)(1)(ii)
The OGS ZLD Pond is located northeast of the generating plant and north of the OGS

Ash Pond. The location of the OGS ZLD Pond, in reference to the surrounding
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topography, is identified on both a USGS 7 %2 minute topographic quadrangle map and
aerial photograph on Figure 1. The location of the OGS ZLD Pond, in reference to the

immediate surroundings within the OGS property, is identified on Figure 2.

3.2.2 Statement of Purpose - §257.73(c)(1)(iii)
Presently, the OGS ZLD Pond acts as a storm water detention pond with the only influent

sources being precipitation and storm water runoff from the surrounding area. The storm
water runoff includes the hydrated fly ash pile located along the northwestern side of the
CCR surface impoundment, as well as occasional storm water runoff from the coal pile
storage area via a 24-inch diameter HDPE pipe located within the north embankment of
the OGS ZLD Pond. The OGS ZLD Pond generally operates as a zero liquid discharge
pond as the water within the OGS ZLD Pond either exfiltrates into the ground or

evaporates.

3.2.3 Physical Layout Information - §257.73(c)(1)(iv)
As identified in an Inflow Flood Control Plan!! prepared for OGS in accordance with

§257.82 of the CCR Rule, the OGS ZLD Pond has a watershed of approximately 44 acres.
The OGS ZLD Pond receives storm water from the plant site that was previously used
for the production and storing of hydrated fly ash and emergency overflow storm water

from the coal pile runoff pond.

The OGZ ZLD Pond is incised along the west side of the CCR unit. The south
embankment of the OGS ZLD Pond shares an embankment with the OGS Ash Pond. The
crest of the south embankment of the OGS ZLD Pond consists of the facility’s coal railway
spur and has an elevation of 681 feet. The east embankment of the OGS ZLD Pond also
consists of the facility’s coal railway spur and has a height of approximately 29 feet from
the crest to the toe of the downstream slope of the embankment at its greatest height. The

maximum interior storage depth of the OGS ZLD Pond is approximately 25 feet.

' Inflow Flood Control Plan, Ottumwa Generating Station, 2016, Hard Hat Services
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Currently, the total volume of impounded CCR and water within the OGS ZLD Pond is

approximately 515,000 cubic yards.

3.2.4 Foundation and Abutment Properties - §257.73(c)(1)(v)
As identified in a Safety Factor Assessment!? prepared for OGS in accordance with

§257.73(e) of the CCR Rule, the embankments of the OGS ZLD Pond 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.

During the construction of OGS in 1974, 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 D 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.

In 2016, borings were installed throughout the interior of the OGS ZLD Pond (See
Appendix E). The borings within the CCR surface impoundment identified clay beneath

the silt or ash sediment layers.

3.2.5 Historical Construction and Use - §257.73(c)(1)(vi)
The OGS ZLD Pond (formerly identified as the Ash Pond 2 in historical drawings) was

constructed between 1977 and 1981 in an area located northeast of the generating plant.
Historical drawings that identify the initial layout of the OGS ZLD Pond are provided in
Appendix A. Historical aerial photographs that confirm the presence of the OGS ZLD

Pond at the time of initial facility operations are provided in Appendix B.

12 Safety Factor Assessment, Ottumwa Generating Station, 2016, Hard Hat Environmental Services
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There are no known reasonably and readily available documents that detail the method
of site preparation and construction of each zone of the OGS ZLD Pond. As identified in
a General Construction Specification Document!?® dated July 1977, as well as an Ash Pond
Slope Stability Report!4 dated October 2010, earthwork specifications for embankments
were provided. The specifications stated that to the maximum extent available, suitable
earth materials obtained from excavation shall be used for the construction of
embankments. Additional material shall be obtained from borrow pits as necessary. The
subgrade shall be scarified, leveled, and rolled so that surface materials of the subgrade
were compact and well bonded with the first layer of the embankment. All material shall
be free from rocks or stones, brush, stumps, logs, roots, debris, and organic or other
objectionable materials. Embankments shall be constructed in horizontal layers not
exceeding 8 inches in un-compacted thickness. Each layer shall be compacted by rolling
or other acceptable methods. The compacted density of each layer shall be at least 95
percent of the maximum density at optimum moisture content as determined by ASTM

D698 (or 70 percent of relative density as determined by ASTM D2049).

In-situ soil properties of the CCR unit were identified in a Safety Factor Assessment!®
prepared for OGS in accordance with §257.73(e) of the CCR Rule. As discussed in the
Safety Factor Assessment, soil borings were installed in 2016 along the south
embankment of the OGS ZLD Pond, as well as along the top of the hydrated fly ash pile
(See Appendix E). The soil borings installed along the crest of the south embankment
were completed as part of the CCR surface impoundment monitoring well construction
by SCS Engineers. The soil borings installed along the top of the hydrated fly ash pile
were completed by Hard Hat Services. The soil boring data indicated that the

embankments were constructed of stiff compacted clay.

13 General Construction (1 of 2) Specification: 6713 C6C, Ottumwa Generating Station, July 1977, Black & Veatch
14 Ash Pond 1 and 2 Slope Stability Report, Interstate Power and Light Ottumwa Power Generating Station, October
22,2010 Revision 0, Black & Veatch Consulting Engineers

15 Safety Factor Assessment, Ottumwa Generating Station, 2016, Hard Hat Services
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Historical use of the OGS ZLD Pond consisted of storing dry fly ash along the west side
of the CCR surface impoundment. The dry fly ash that was not transported off-site for
beneficial reuse was stored within the footprint of the OGS ZLD Pond. Aside from
storing dry fly ash, the OGS ZLD Pond was used to collect storm water runoff from the
dry fly ash, as well as storm water runoff from the surrounding embankments.
Additionally, the OGS ZLD Pond was capable of receiving influent flow from the OGS
Ash Pond. Discussions with facility personnel with knowledge of historical operations
at OGS confirmed that water within the OGS Ash Pond could be routed into the OGS
ZLD Pond via underground piping which could be isolated with a control valve. The
piping was stated to be located within the northwest corner of the OGS Ash Pond. The
size of the piping is not known. The OGS ZLD Pond didn’t have an outfall discharge
structure and therefore the water within the pond either exfiltrated into the ground or
evaporated. If the water elevation within the OGS ZLD Pond was high enough it had the
capability of draining into the OGS Ash Pond.

After review of readily available historical documents, there is no readily available
information that discusses known modifications to the embankments of the OGS Ash
Pond since initial construction of the CCR surface impoundment. The following list
provides a general overview of the known modifications associated with the OGS ZLD

Pond since initial facility operations:

e The Ash Pond 2 was re-identified as the OGS ZLD Pond. The timeframe of this

modification has not been documented.

* The two 48-inch diameter RCPs that connected the OGS ZLD Pond to the OGS Ash
Pond were permanently sealed. The inlet ends of the two RCPs were sealed with

concrete. The timeframe of this modification has not been documented.

* Additional use of the OGS ZLD Pond included receiving runoff from the existing
hydrated fly ash pile located along the northwestern side of the CCR surface
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impoundment. The hydrated fly ash pile consists of an aggregate-like material
produced from Class C fly ash that has been hydrated and hardened. Fly ash,
when not transported off-site, was previously hauled from the generating plant to
the OGS ZLD Pond where it was hydrated, hardened, and eventually reclaimed
for beneficial reuse. The timeframe of this modification has not been documented,
however, as of 2015 hydrated fly ash is no longer produced at OGS and the
remainder of the existing hydrated fly ash pile is in the process of being reclaimed
for beneficial reuse. The hydrated fly ash pile is not located within the current
footprint of the OGS ZLD Pond and is not considered to be part of the inactive

CCR surface impoundment.

* A 24-inch diameter HDPE emergency overflow pipe was installed in the north
embankment of the OGS ZLD Pond. The hydraulic structure was installed in
order to allow water within the coal pile runoff pond to overflow into the OGS
ZLD Pond, if necessary, in order to control the water elevation within the coal pile

runoff pond. The timeframe of this modification has not been documented.

Historical aerial photographs (See Appendix B) and historical topographic maps (See
Appendix C) identify the topographic changes to the OGS ZLD Pond that have occurred

since the time of initial facility operations.

3.2.6 Structures, Appurtenances, and Operations- §257.73(c)(1)(vii)
Detailed dimensional drawings of the OGS ZLD Pond that were reasonably and readily

available are identified below. The detailed dimensional drawings were obtained from
various designs, plans, and reports that were assembled during the historical information

review.

» Site Work Drawings (1976) - Drawings prepared by Black & Veatch Consulting
Engineers provides details of the original design of the OGS ZLD Pond at the time

of plant construction prior to placement of CCR. Drawings identify original
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design contours of the OGS ZLD Pond, as well as detailed cross-sections of the

embankments. (Appendix A).

» Field Investigation Soil Borings (1976) - Drawings provide historical soil boring
locations and soil boring logs that were completed at OGS in the area of the OGS
ZLD Pond (Appendix D)

* Process Flow Diagrams (1976) - Figures prepared by Black & Veatch Consulting
Engineers provide layout of plant drainage system to the OGS ZLD Pond
(Appendix F)

» Effluent Discharge Diagram (1979) - Figure prepared by lowa Southern Utilities
Company provides flow diagram of OGS Ash Pond, OGS ZLD Pond, and coal pile
runoff pond (Appendix F).

* OGS Water Usage (1995) - Figure provides flow chart of various process flows at
OGS (Appendix F).

* OGS Water Usage (2003) - Figure provides flow chart of various process flows at
OGS (Appendix F).

* Fly Ash Storage Building (2006) - Drawing prepared by Garden & Associates
identifies location of the fly ash storage building constructed at OGS west of the

generating plant (Appendix F).

* Settling Pond Maintenance Plan (2006) - Drawings prepared by Hard Hat Services

provides facility layout and topographic survey with pond volumes (Appendix F).

* OGS ZLD Pond Bathymetric Survey (2015) - Drawing prepared by Hard Hat
Services provides a bathymetric surface of the OGS ZLD Pond (Appendix F)
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* Monitoring Well Location Map (2016) - Drawing prepared by SCS Engineers
provides location of monitoring well installation locations, as well as soil boring

logs (Appendix E).

* OGS ZLD Pond Borings (2016) - Drawings prepared by Hard Hat Services

provides location of borings, as well as boring logs (Appendix E).

3.2.7 Instrumentation - §257.73(c)(1)(viii)
The OGS ZLD Pond does not have existing instrumentation that supports the operation

of the CCR unit. Additionally, review of readily available historical documents has not
identified any past instrumentation that was used to support the operation of the OGS

ZLD Pond.

3.2.8 Area-Capacity Curve - §257.73(c)(1)(ix)
An area-capacity curve identifies the relationship between the surface area of the existing

CCR surface impoundment and an elevation, which corresponds to an available storage
capacity. After review of readily available historical documents, there is no readily

available information regarding area-capacity curves for the OGS ZLD Pond.

3.2.9 Spillway and Diversion Features - §257.73(c)(1)(x)
The OGS ZLD Pond does not discharge through any permitted outfall and thus the water

within the CCR surface impoundment either exfiltrates into the ground or evaporates.
Two 48-inch diameter RCPs, located along the south embankment, previously allowed
water to flow from the OGS ZLD Pond into the OGS Ash Pond prior to being permanently

sealed with concrete.

3.2.10 Construction Specifications, Surveillance, Maintenance, and Repair -
§257.73(c)(1)(xi)
OGS implements a Site-Specific Inspection and Maintenance (I&M) Plan'®, in accordance

with an Alliant Energy 1&M Plan!”. The Site-Specific I&M Plan has been implemented at

OGS in order to identify the factors which may affect the long-term stability of the

16 Inspection and Maintenance (I&M) Plan, Ottumwa Generating Station, October 2015, Version 2.0-Revision 0.0
17 Inspection and Maintenance (1&M) Plan, Alliant Energy, September 2015, Version 2.0-Revision 0.0
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existing CCR surface impoundment. The Site-Specific 1&M Plan identifies existing
operation and maintenance activities, and identifies the inspection, monitoring,
maintenance, and recordkeeping requirements as outlined in the Alliant Energy 1&M

Plan in order to maintain the integrity of the existing CCR surface impoundment.

OGS conducts event-related inspections which may include inspections following storm
events, seismic events, major maintenance activities, as well as other unusual events.
Visual inspections at intervals not exceeding seven days will be initiated in accordance
with amendments to §257.83 of the CCR Rule (i.e., the Extension Rule). Annual
inspections are conducted by a qualified PE who is familiar with the requirements of the
CCR Rule, the Alliant Energy I1&M Plan, the OGS Site-Specific 1&M Plan, and other

facility specific information pertaining to the existing CCR surface impoundment.

Maintenance activities that are completed at OGS may include routine maintenance,
event-related maintenance, and long-term maintenance. Routine maintenance activities
may include management of vegetation (or other forms of slope protection), tree and
sapling removal, reseeding of disturbed vegetated areas, removal of debris from
collection and diversion channels, and repair of eroded areas. Event-related maintenance
activities may include maintenance after unusual events such as heavy rainfall, periods
of very high winds, or seismic activity. Maintenance may include repair of eroded areas
or removal of damaged vegetation. Long-term maintenance activities are identified as
part of the ongoing inspection program, through the annual inspections, or through other

engineering evaluations and may include larger remediation activities.

3.2.11 Structural Instability Records - §257.73(c)(1)(xii)
After review of readily available historical documents, there are no known records of

structural instability associated with the OGS ZLD Pond that were identified.
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4 CHANGES TO THE HISTORY OF CONSTRUCTION

If there is a significant change to any information compiled within the Report, the owner
or operator of the CCR unit must update the relevant information and place into the

facility’s operating record as required by §257.105(f)(g).
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The EDR Aerial Photo Decade Package
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EDR Aerial Photo Decade Package

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2016 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map|
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Ottumwa Generating Station
Ottumwa, lowa

History of Construction

Interstate Power and Light Company — Ottumwa Generating Station
History of Construction y
September 29, 2016



Ottumwa Generating Station
20775 Power Plant Road
Ottumwa, IA 52501

Inquiry Number: 4555570.5
March 04, 2016

EDR Historical Topo Map Report

with QuadMatch™

6 Armstrong Road, 4th floor
® Shelton, CT 06484
EDR Toll Free: 800.352.0050
www.edrnet.com



EDR Historical Topo Map Report 03/04/16
Site Name: Client Name:

Ottumwa Generating Station Environmental Site Assessors

20775 Power Plant Road 932 North Wright Street, Suite 1 EDR’

Ottumwa, 1A 52501 Naperville, IL 60563

EDR Inquiry # 4555570.5 Contact: Mark W Loerop

EDR Topographic Map Library has been searched by EDR and maps covering the target property location as provided by
Environmental Site Assessors were identified for the years listed below. EDR’s Historical Topo Map Report is designed to
assist professionals in evaluating potential liability on a target property resulting from past activities. EDRs Historical Topo
Map Report includes a search of a collection of public and private color historical topographic maps, dating back to the late

1800s.
Search Results: Coordinates:
Site Name: Ottumwa Generating Station Latitude: 41.09562 41° 5' 44" North
Address: 20775 Power Plant Road Longitude: -92.555869 -92° 33' 21" West
City,State,Zip: Ottumwa, IA 52501 UTM Zone: Zone 15 North
P.O.# 154.018.012.003 UTM X Meters: 537298.12
Project: OGS Historical Docs UTM Y Meters: 4549466.90

Elevation: 657.91' above sea level
Maps Provided:

2013
1968

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2016 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Topo Sheet Thumbnails
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

2013 Source Sheets

Chillicothe
2013
7.5-minute, 24000

1968 Source Sheets

Chillicothe

1968

7.5-minute, 24000

Aerial Photo Revised 1964
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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



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.

.

Ottunwa Generating Station-Unit 1

{E-7558)
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 1k
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.%

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

{E~T7566)
Table C-1 SUMMARY OF LABORATORY TEST RESULTS
Split-Spoon Samples{cont'd.)

. Natural Dry  Hatural Liquid Flastic  Plasticivy  Loss-
Boring Pepth Density, Modsture Limit Limit Index on~-
No. £ 1bs/cu,. It Content, % Igniticn %
19 1.40-2.5 19.3
12 3.5-5.0 15.8
19 6.0-7.5 22.0
19 8.5-10.0 16.9
19 13.5-15.0 17.4
12 16-0~17.5 iB.5
20 1.0-2.% 23.0
20 3.5-5.0 20
21 1.0-2.5 22.2
21 3.5-5.0 28.5
21 6.0-7.5 26.1
2% 8.5~10.0 34.6
22 1.0-2.5 33.2
22 3.5-5.0 32.1
22 6.0-7.5 '30.0
g 8.5-10.0 33.4 3B 23 15
24 1.0-2.5 23.8
24 3.5-5.0 25.2
24 €.0~7.8 28.3 44 22 22
24 8.5-10.0 22.6
25 1.8-2.5 22.2
25 3.5-5.0 25.1
25 &.0~7.5 2%.3
a5 8.5-10.0 26.%

26 1.0-2.% 28.2 5.3
26 3.5-5.0 27.9 3.0
26 6.0-7.5 28.3

26 8.5-1¢.0 30.3

26 13.5-15.0 31-8 54 27 27

27 1.0-2.5% 30.5 4.1
27 3.5-5.0 30.9 51 24 27 4.5
27 8.0-7-5 33.9

27 B8.5-10.0 26.0 51 28 23

27 11.0~12.5 29.8

ottunwa Generating Station-Unlt 1

{E-7566)
Table C~1 - SUMMARY OF LABCORATORY TEST RESULTS
Spiit-Spoon Samples
Hatural Dxy  Natural Ligquid pilastic  Plastigity lossw
Boring Depth Density, Moisture Limit Limdit Index 01"\— -
No. £ 1bs/ecu. £t Content, % Ignition %
28 3.5-5.0 Tim.s
29 13.5-15.0 22.0 60 20 40
f
30 3.0-5.0 26.2
3G 8.5-10.0 25.3 35 21 14
30 13.5-15.0 8.3
31 3.5-5.0 2B.7
31 8.5-10.0 4.4
32 1.5-5.0 22.5
33 23.5-25.0 23.8 57 21 36
34 3.5-5.0 23.0
35 3.5-5.0 27.6
35 8.5-10.0 27.8
36 1.0-2.5 20.7 3.1
36 3.5-5.0 25.3
36 6.0~7.5 24.2
3é 8.5-10.0 24.2
36 11.0-12.5 Z3.8 le H 20
36 13,515.0 25.5
38 28.5-30.0 22.7
37 1.0-2.5% 21.4
37 3.5-5.0 21.0
37 6,0~7.5 22.4
37 8.5-10.0 21.B
37 11.0-12.5 20.2
37 13.5-15.0 : 20.7
37 16.0-17.% 17.5
37 18,5-20.0 22.3
38 1.0-2,5 18.6
38 3.5~5.¢ 21.1%
38 6.0-7.5 27.7
38 a.5-10.0 27.3
3B 1L.0-12.5 25.8
38 13.5~18.0 43.2
] 23.5-25.0 29.2 43 22 21



Otturwa Generating Station-Unit 1 “
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Ottumva Generating Station-Unit 3 '
‘f {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 %
kLS 1.0-2.5 28.7 5.6
39 3.5-5.0 32.8
19 £.0-7.58 26.5 .
39 §.5-10.0 29.5
; 39 11.0+12.5 35.9
a9 13.5-15.0 35,2
39 16.0-17.0 11.4
40 1.0-2.5 29.0 : :
40 3.5-5.0 11.5 56 18 38 \
40 6.0-7.5 27.2
40 8.5-9.0 27.4
41 1.0-2.5 2i.3 4.2
41 3.5~5.0 16.1
4L 6.0-7.5 22.2
41 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
a2 6.0-7.5 20.3
42 8.5-10.0 26.2
! 42 11..0-12.5 25.7
43 3.5-5.0 25.4 ;
43 §.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 8.5-10.0 18.3
! 45 13.5-15.0 18.9
4s 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

(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
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(E~7566)
Table C~2 SUMMBRY OF LABORATORY TEST RESULTS
Undilsturbed Samples

Matural Dry Nafural Atterberg Idmits Unconfined
Boring bepth, Density, Moisture Campressive
Ha. fr Ibs/cu. £t Content.% PL PI_Strength,tsf
i 6.0-~B.0 86.4 8.2 0.71
1A 8,0-10.0 8.4 26.6 D.26 *
4A 3.0-5.0 loo.z2 24.8 0.63
[:3:% 65.0-8.0 o1.9 23.6
B8A 5.0-7.0 95.2 28.2 *
Br 7.0-9.0 95.5 25.2 1.18
aa 4.0-5-0 79.8 39.7
on 5.0-6.0 94.6 29.2
A 6.0-6.5 46.3
SR 6.5~8.0 100.5% 26.3 1.68
3h 13.0-14.5 106.5 22.5% **
9R 18.0-19.0 96.4 27.6
SA 18.0~20.0 1ig.0 19.6 0.75
Sh 22.0-24.0 23.9 25.7 Q.42
10a 3.0-5.0 90.8 30.0 *
10A 5.0-7.0 94.4 28.5 bl
108 7.0-9.0 Q7.8 26.4 *
12 2.0-4.0 931 3i.0
12a 4.0-6.0 100.6 23.3
12a 7.0-2.0 104.4 22.8
1aa 4.0-6.0 94.5 29.3
14R 8.0-10.0 24.6 28.5
14A 10.0~12.0 98.5 27.9
15A 2.0-4.0 94.7 28.8
15A 5.0-7.0 93.4 28.9
15A 8.0-10.0 G88.4 33.7
15A 16.0~12.0 95.7 25.5
18R 3.0-5.0 10:.0 25.0 1.20
18A 19.0-21.0 107.8 20.8 A
26A 3.0-5.0 88.8 3l.9 0.14
268 9.0-9.5 34.4
268 9.5~11.90 g7.3 26.9 0.97
264 13.0-15.0 87.86 33.8 Q.36 x
27 6.0-8.0 90.5 31.2 0.74 *
27a 13.0-15.0 92.6 30.9 0.91

cont'd.

Cttumwa Generating Station-Unit L

{E-7566)
Table C-2 SUMMARY OF LARORATDRY TEST RESULTS
Unaisturbed Samples
Hatural Bry Hatural atterberg Limits Unconfined
Boring Depth, Density, Moisture % Campressive
Ho. £1 Ibhs/feu. £L Content, & L PL P1  Strength,tsf
38 10.0-12.0 101.4 22.5 .81
36 12.0-14.0 104.8 22.1
£ 18.0-20.0 103.3 24.1
36 23.0-25.0 104.7 20.3
3% 28.0-29.9 95.2 27.4 1.11
ki) 7.0-8.9 93.3 28.5 a7 20 17 0.68 ¥
8 2.0-11.0 88.1 30.5
38 14.0-15.9 87.2 0.9 1.8
38 18.0-20.0 103.3 23.3
£l 23.0-25.90 107.1 1g8-6
39 3.0-5.0C 85.7 32.4 52 25 27 0.70 *
39 11.0-13.0 89.5 29.3
39 13.0-15.0 82.0 3.8 42 25 17 * b
40 3.0-5.0 B7.5 31.9 X.24
41 .0-5.0 105.1 15.0
41 g.0-10.0 99.3 22.3 4% 18 25 L
42 2.0-4.0 102.1 20.1
42 10.0-12.0 56.5 26.6 34 22 12
43 3.0-5.0 G9B.3 0.8 2.89
43 8.0-18.0 99.0 26.7 1.00 %%
43 13.0-15.0 104.0 Z3.1 1.07
43 18.0-20.0 104.1 22.1 iz 15 17 iad
44 3.0~5.0 108.2 12.7 29 16 i3
45 3.0-5.0 98.8 2¢.0
45 2.0-11.0 111l.4 17.0 35 11 24 0.97 *=*
45 " 1l.0-13.¢ 1i1.9 1e.5
a3 1B.0-19.8 105.3 21.2
45 28.0-30.0 109.8 12.3
46 3.0-4.8 95,6 22.G
46 10.0-12.0 104.3 22.9
46 18.0-19.9 102.6 23.3 1.04 **
46 26.0-30.0 igz2.7 23.8
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  Dbepth Sample Height, 5ample_Dlametar. Uncn:‘.;lngd Rock o
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 8.0-12.0 108.7 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
Fee Appendix 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)

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

SUMMARY OF TESTS ON LIMESTONE

depth
depth
depth
depth
depth
depth
depth

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

Sample:

Results: Loss - 27.B%

Analysis of Limestane

Sample: Boring No 15,

Results:

Insoluble matter

{Same as above)

(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

APPENDIX D

CONSOLIDATION

TESTS
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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 6.9 x 04 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
26A 13.5 0.5 to 1.0 1.84 x 10-d 0.084 0.771 0.85 x 10™%
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

(E~7566) 2
COEFFYCIENT OF CONSOLIDATION SUMMARY
Table D-2 Load  Incre-— Coefficiant Coefficiant Average BelLinated
Boring Depth, ment , aof of Void CoefFficiant
¥o. 33 tons/sq. £t Consolidation Compressibility, Ratio of Pexmeability,
cmz/sec. cmz/k.q cm/ges
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 10°5
27a 7.0 4.0 to 8.0 0.78 x 1073 0.018 5.771 0.7% x 1073
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- 1566} 3
COEFFICIENT OF CONSOLIDATION SUMMARY
Table D=2 Load Incre- Coefficient Coefficient Average Estimated
Boring Depth, ment, of of Void Coafficient
No. fr tons/sq. ft Consolidation Compressibility, Ratioc 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 4.0 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
e - e — - i o - - . el
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SPECIFIC GRAVITY:  wmwmem ) -—Aa
.60 Liauio LT E—
PLASTIC LIMIT: P

CONSOLIDATION TEST RESULTS

ATED ASSOGIATES

YO10 RATIO

EFFECTIVE VERTICAL STRESS, TONSlsQ.FT.

1008

001
1.2 E al
i
11
1.0
PEJR SIS PRIpE S Hy iy b 8
[ L
9
|
|
;
i H
1
.8
vy
RORING NO.: oA
DEPTH: T.EFL ‘
CLASSIFICATION: CH l [
I H Y
& E s i ™y
CONDITION = £
z el \ \
WATER
CONTENT, % 348 (22.0 e S X,
VOID RATIQ 971 1591
5
.5
DEGREE GF
saTuRATION, T | 1o@ 1100
DRY -
pENSITY, PO BB 1056 -
SPECIFIC GRAVITY: i
A LOWD LT 56
PLASTIC LIMIT: 25 \

CONSOLIDATION TEST RESULTS

ATEC ASSOCIATES

CN-1



YOID RATIO

o TR

-z

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

100 0.01 o} 10 o

1)
|
|
|
[ = |
]

St @ = — g o e bt e e e =
=) k] —
\\
P
BN
N,
B0 \ 70

7O T .BO
: \
&
g \
\ g \
[+
\ >
SQAING NO.: ZGA - \ | RBORING NO.: ETA \
DEPTH: I35F, \ DERTH: 7.0 FE,
CLASSIFICATION:  CH \ ! CLASSIFIGATION:  CL \
40 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] }
et 4]
VGID RATIO B4 |.S55 [\ VOIG RATIO 958 .68
DEGREE CF DEGREE GF
A T
sATURATION. % | 115 1100 \\"‘-\ SATURATION, %, | 100000
oA 1.4 1078 i GAY s
DENSITY, PCF ) ) Rl i DENSITY, PCF 886 -7
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



EFEECTIVE VERTICAL STRESS, TONSISG.FT. EFFECTIVE VERTICAL STRESS, TONSISQ.FT.
].Gn.m L0 0.0 EGQm 1.0 0.0
3 DO 9
0 IR SN 6 1 N O B ' "
T .|
) L ol R
T (s} '—'ﬁ"-
\\ -‘-"‘1\.
I
\\\ 8
8 B
2 e
= =
< <
24 [: =
g o
g g
BORING NO.: 3BA BORING NO.: ECTY
DEFTH: 8.5F. OEPTH: 4.5 Fr.
CLABSIFICATION:  CL \ CLASSIFICATION: W
e FR 7 R s
CONDITION E] % CONDITION R \
£z ZiE \ |
n -
\gsﬂ_‘ggm. % 28,2 1223 \ B EENT. % 27,8233 0y
VOID RATIO 89316030 \ YOIB RATIO 675 |.640 \‘
DEGREE OF DEGREE O
sarunaTion, % |B8-2 000 ) \ SATURATION, % |2 O {1900 4)\
5
DEwsiTy, por _[81-F [19R0 \"-—-.. Dhwsiry, poe |71 [1083
SPECIFIC GRAVITY: el ]| 5 SPECIFIC GRAVITY: ---.___A‘
67 LIQUID LiMTT 37 S LaUID LIMIT: 5z
PLASTIC LIMIT: 20 _ BLASTIC LIMIT: 25
CONSOLIDATION TEST RESULTS CONSOLIDATION TEST RESULTS
ot ATEC ASSOCIATES

ATEC ASSCCIATES



TR

T Birun

EFFECTIVE VERTICAL STRESS, TOMSISQLFT, EFFECTIVE VERTICAL STHESS, TONSISO.FT.
001 .1 10 10.0 +0.01 L al 1.0
10 11
] ] [
—E ?
R T s 5 g2t 20 e 3
A e
e
™
v N
i ™
% wis S ink i N\
-\\
T
1.0
N N
h \
N
=4 8 ] o R
E | =
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
VOID 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



eEia

TR e

T

EFFECTIVE VERTICAL STRESS, TONS/SA.FT. EFFECTIVE VEATICAL STRESS, TOMS/SQ.FT,
0.1 06 0.01 .G 10.0
10 I 11 i
P
}D
90'”‘"_ AT T T T N
2 O
EG--—-‘““*_"—'*--"--%:.:__—_' \
o A o 9
E : \
o o
a o
s g
BORING NO. 49 A BORING NO.: S5OA
DEPTH: 14.0 Ft. BEPTH: 20 FE
cLAsSIFICATION: CL CLASSIFICATION: Cb \
e EE 8- 75 A
CONDITION ] 2% CONDITION | 2 \
2|2 \ |
WATER WATER -
CONTENT, % 29.1 1229 \ CONTENT, % 37. 258
WOID RATIO Bl Ledl \ VOID RATIO 1064 | 124 \
DEGREE OF DEGREE OF
saTuRATION, % | 23@[00.0 serunaTioN, % | 272 1000 \\
DAY
DENSITY. FOF 3401665 DENSITY, PCF £4.8 {1046
SPECIFIC GRAVITY: “"--....A SPECIFIC GRAVITY: \ \
& Liouio LiniT: 38 T LoD LM 49 s -
el ] 5
PLASTIC LIMiT: 1a PLASTIC LIMIT: 23
CN-1 ATEC ASSOCIATES

ATEC ABSOCIAYES



fa o Y

APPERDIX E

TRIAXIAL TESTS

Dttumwa Gengrating Station-Unit )

{E~7566)
Table E-1 SUMHARY OF CONSCLIDATED-UNDRAINED
TRIAXIMAL TEST RESULTS
Effective %
Boring Bepth, cf - Confining Dry Den-  Final Strain
No. £t kg/cm? degrees Pressures sities, Hater Rate
tsf ibs/cu. ft  gentents  %/min

¢h 13.0-14.5 .25 3L L35 01,2 26.2
l.086 107.7 20,4 L.¢
1.76 Pl L1 23.8

10Aa 3.0-7.0 0.30 354.5 1.41 S4.4 25.8 1.0
1.82 8L.6 27.0

1o 7.0-8.0 0.30 29 1.06 $1.3 7.7
2.11 88.1 28.5 1.0
3.17 26.3 22.8

185 1%.0-21.0 ©.20 33 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 34 1.06 B9.1 30.0
2.11 82.9 26.4 074
3.17 20.0 27.1

43A 18.0-20-0. ¢.3 31 Q.35 04,1 23.%
1.08 105.53 22.3 Q.5
1.76 105.0 21.6

48R 16.0-17.9 4] 31 l.oe 8B.3 31.¢
2.11 88.1 28.% 071
3.17 85.2 30.2

3z * 0.0-7.0¢ @ a0 0.70 108.2 23. .071
1.41 loe.e 21.5
z.11 102.7 22.0

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



M

SHEAR STRESS, TONS!SQ.FT.

C‘z .25 Tows/ Sa.FT.
OO T
(AT 0% Stran)
/ e
0 AT
o 16 20 30 40

BORE PRESSURE, TONS/SQ.FT. {————]}

NORMAL STRES:

5, TONS/SQ.FT.

PROJECT NO.: E-TBbk
BORING MO 94 oEPTH: 13.0-14.5
"] M LIQUID LIMIT: PLASTIC LIMIT:
N / - s0IL CLASSIFICATION:  CH
/ Tvpe oF TEST: ConSoLDATION - UnorAneD
E 2 / RATE OF $TRAIN: 1.0 76/ Min.
S TEST DESIGNATION « [ m| T} o
% / L 3 WATEA CONTENT,%  |24.%|21.0| 24.9
2 g ORY DENSITY, PCE 01,2 | 10171014
% ) Z | SAMPLE HEIGHT, V. |2.80{2.80|2.80
E AT SAMPLE DIAMETER, IN.| .40 [140] 140
§ e FINAL BACK PRESSURE, TSFI1, 97 [4.08] .62
‘SNQES ~ TOTAL CONSIUGATON 153215141338
I S s S5 S (T lams Low]i7e
"~ 4 FiNAL WATER CONTENT, %[26.2 {20.4;23.8
T AEMARKS:
4] 10 20

AXIAL STHAIN, %

TRIAXIAL TEST RESULTS

€'

@'

(AT 10% STrRA)

.3 Tows/Sa.Fr.

34.5°

. !{,DNS.‘SG\FT.

L

SHEAR STHESS

o

7/

1]

PORE PAESSURE, TONS/SQ.FT. {————})

}

OEVIATOR $TAESS, TONS/SQ.FT. {

19 20 40 58
NOAMAL ETRESS, TONS/SQ.FT,

prasecT o E-75066
BORING MO DA t DEPTH: 5.0-70
Louto LMiT: B I PLASTIC LIMIT: 25
sou. cLassiFicaTion:  CH
TYPE OF TEST: (ONSOLIDATED ~UNDRAIRED

. RATE OF sTRAIN:  LO % /Min,

- TEST DESIGHATICN Ld 4

" P T WATER CONTENT, % 78.5]1307

) / g DAY DENSITY, PCF 44|25

n P —— . Z |sampLE HEIGHT, IN.  |2B0 {280

) B = i SAMPLE DIAMETER, IN.|1.40 {140

e FiNAL BAGK PRESSURE, T38| 162 {197

b4 T I ECEN X

o ErecTue e |14l 282
FINAL WATER CONTENT, %|25.8 {270
REMARKS:

a k1) 20

AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSOCIATES

T%-1

ATEC ASSOCIATES

TX-t



€'=.3  Tons/Sa.F. €k.2  Tons/Sq.Fr.

P=2z9° . | @=ze
{Ar 0% Srmaud) ~ : (AT 0% STram)

TONS/STLFT.

b

SHEAR STHESS, TONSISQ.FT.

o
A
L
o
T
: / ' / T
o
o
10 ] i 1 P
Q e i) 30 407 50 0 2 3 4 3
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 CEPTH: 19.0- 21,0
Liouo e Bl PLASTIC LitalT: 25 LIQUID LikAIT: 47 PLASTIC LitiT: 24
T ‘s0H, CLASSIFIGATION:  CH T SOIL CLASSIFICATION: CL
: TYPE OF TEST: CoONSOUDATED ~ [ MDRAINED E TYPE OF TEST: CoNSOLIDATED — UNDRAMNED
Lo RATE OF 5TRAIN: 1.0 %% /M, LT, RATE OF STRAIN: 0.5 % / M.
£ g TEST DESIGNATION | | ¥ | o IS ?;' ’ TEST DESIGNATION . Wi v| o
g 2 g @ P
e 3 — v WATER CONTENT,%  |32.} 1327(2718 E @ ] WATER CONTENT, % |20.6 [23.0|20.%
] z - .
£ 2 g ORY DERSITY, PGE 91.3 | 8B4 [9b.3 § - /’____ . § DAY DENSITY, POF RS (1045]105.7
[ e |
o § 2 _‘.J/, - Z [SAMPLE HEIGHT, IN.  |280[Z80C(2.80 o ?u 2 / /— Z | SAMPLE HEIGHT, . 15.60 (540560
T " r £
2 § 7 ;—*M : SAMPLE DIAMETER, IN.[ 140 | 140|140 é | / " SAMPLE DIAMETER, IN.)2.80 2,87 [2.67
o) P s T mwem—— el N "
’;‘EJ g el = FINAL BACK PRESSURE, T5F |2.32 |2.66(1.62 E’ ’5 // ~~l. FINAL BACK PRESSURE, TSFILGZ (162|268
ad
g — - . TOTAL T < e TOTAL CONSOLIDATION
w = f ey nggéuagfr%gymmom 3.38|4.79|479 % : S N PRESSURE. TSF 2.3213.031479
g E EFFECTIVE CONEINING /T~ o, EEFECTIVE CONFINING
B, PRESSURE, TSF Lo6 |21 347 € o o i - PRESSURE, TSF G0 |LAf {2
FINAL WATER CONTENT, %]27.7 |28.5/22.8 N FINAL WATER CONTENT, %|22.2 1199 {21.3
AEMARAKS: REMARKS:
[+ 10 20 - 7] 10 20
AXIAL STRAIN, % AXtAL STRAIN, %

TRIAXIAL TEST RESULTS : TRIAXIAL TEST RESULTS

ATEC ASBOCIATES TX-1 ATEC ASSOCIATES Tx-1



e

= .

ez

-

e

- O Tons/Sa.Fr
.l e 340
i (AT 10% Svram)
=]
L
S0 /
w T —
0@
s / ) S
NP7 NI
) 3 ] i5 25 23 38

NORMAL STRES!

5, TOMS/SQ.ET.

PROJECT NO.: E- 7566

acame no.: 39A pEPTH: 13.0- 120

n
—
™.
~
hY
1
I
¥

Fs

P

LIGLED LiMiT: 42 PLASTIC LIMIT: 25

SOIL CLASSIFICATION: (L

TYPE OF TEST: CoNSoLIDATED ~ UNDRANED

RATE OF STRAIN: 0.072% /M.

TEST DESIGNATION . By a
WATER CONTENT,% 328 1384339
DRY DEMNSITY. PCF 89| |BZ3 %00

IMITIAL

SAMPLE HEIGHT, IN.  [2BO | £.80{2.80

SAMPLE DHAMETER, IN.{ 1,40 [ 40| 40

FINAL BACK PRESSURE, T8F| 197 {127 |62

PORE PRESSURE, TONS/SO FT, {ws me )

DEVIATOR STHESS, TONSISQLFYT. |
N £ =
\: ~,

TOYAL CONIDLIDATION
PRESSURE, Ts% 3.031338(4.77
LFFECTIVE CONFINING 1061211 13.47

PRESSURE, TSF

FINAL WATER GOMTENT, %130.0(294127.1

REMARKS:

[1] 20
AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

C'= .22  Tous/Sa.Fr /
15 o
K (At 10% StrAmy
o]
210 ///
N
2 /I
L] | R
o 5 W 15 20 75 3G

HORAMAL STRES:

5, TONSISOLFT.

PROJECT NO.- E- 754

sORING MO 43A

OELTH: |B.O- 200

LIoUID LT 32

PLASTIC LipilT:

15

SOl cLassiEicaTIon:  CL

TYPE OF TEST:

ConsoLIDATED - LinpRainen

RATE OF sTRaN: O.5% /M.

T

j

L7

. £

b TEST DESIGNATION e | B | W

y @

2 z WATER CONTENT.% |22.2|Z2.2{21.1

=

z £ [T % {pRv DENSITY, PCF 041 501053

e =

.8 Z [satsPLE HEIGHT, IN.  {5.0 1537 |3.60

£E o

@ E / e {SAMPLE DIAMETER, iN.|2.B7 12,87 |2.86

an ~ —— i

wsz \ Tt FINAL BACK PRESSURE, TSF (1,27 1197 [2.32

o b

- + TOTAL CONSGLIDATION =

w I ] T PRESSURE. T5F b2 | 3.0814.08

o u ~ ™~ EFFECTIVE CONFINING =

LI mA b S EFELCTIVE COn 035 |Lok{1.76
~. FINAL WATER CONTENT, %|£3.6 122.3|21.6

T AEMARKE:
[} 0 20

AXIAL STRAIN, %

TRIAXIAL TEST RESULTS

ATEC ASSCCIATES

T

ATEC ASSOCIATES

T



-

T e

<=0

Tons/ Sa.Fr.

(At 0% STRAIN)

SHEAR STRESS, TONS/BQ.FT.

N
NN

IR
o 5 Ei) i3 p2i] 35 30
NORMAL STRESS, TONSISQ.FT,
PROJECT NO.. E-78bl
BORING MO AR A OEPTH: {(.0-17.9

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
50 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

TX-1



et

o

Ottumwa, Generating Station-Unit 1
{E-7566}
¢’z 0,58 Tons/Sq.Fn
Table E~2 SIMMARY OF UNCONSOLIDATED-UNDRAINED 'z 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 =t i —
]
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 NORMAL 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 Q.0-7.9 1.41 109.5 14.% 8.85 * Sample recompacted L5
from disturbed Rag LIQUID LIMIT: 41 PLASTIC LIMIT: \lo
Sample at approx. -~ ‘ 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 5 SAMPLE DIAMETER, IN.] 284
: b
1.0 percent per mimute. w g \ FINAL BAGCK PRESSURE, TSF| ——
e TOTAL CONSOLIDATION
S PRESSURAE, TSF —
+ Unconfined compressive strength for similarly Qo TOTAL CONFINING .
=8y 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



e

s
C’= 0.54 Tons/Sa.Fr. €= 105  Tows/Sa.Fr.
!
$=0  ( Assumec) $= @ (Assumen)
£ (AT 10% Stram) b (At 0% StRAw)
£
=3 &
z
& -3 S U A [SURPUE U - o e
FLO) 1.0
E o
& = -
5 % '
o s S sp w
w @w
10 zZ0 20 - [} i0 i 30
NORMAL $TRESS, TONSISQ.FT, NORMAL STRESS. TONS/SQ.FT.
PROJECT NO.: E~75060 PROJECT MO E-TShi
18 BORING NO. 43 4 |oePTH: 8.0-10.0 20 BORING NG.: 454 DEPTH: S0~ 110
LIQUWD LMIT: PLASTIC LIMIT: LIGEAD LiviT: 35 PLASTIC LIMiT: ]
T | SOIL CLASSIFICATION: cL . n SCIL CLASSIFICATION: CL
g TYPE OF TEST: Unconsouipares - Unorainen [ TYPE OF TEST: UNconsowipaTep - UnprAalreD
Pl e DL - .
Lo ] RATE OF STRAIN: 1,.0% / Min, 17 ] RATE OF 5TRAIN: LO% /Min.
- o M / - oy
Ly TEBY DESIGNATION ¢  m| ¥ 0o % g / TEST DESIGNATION e | m| ¥ o
a =2 o »
E K WATER CONTENT, % 25 4 e g WATER CONTENT, % B
o - @ I =
:3: 2 % |oAv DEnsiTY, PoF 5.1 ZR & |oay pensiTy, POF 3.
- = (S =
g B Z |SAMPLE HEIGHT, IN. | 560 g o Z |SAMPLE HEIGHT. 1N.  |B.24
z 2.5 & @0
R SAMPLE DIAMETER, IN.[2.87 2 5 SAMPLE DIAMETER, IN.} 2.82
oy o
g § FINAL BACK PRESSURE, TSF| —— g 5 FINAL HACK PRESSURE, TSE | mwom
-
o < TOTAL CONSOLIDATION w < TOTAL CONSDLIDATIGN
E S PRESSURE, TSF — Z3 PRESSUAE. TSF
28 TOTAL  CONFINING ! TOTAL CONFINING
=0y PRESSURE, TSF 053 ER PRESSURE, TSF 0.60
FINAL WATER CONTENT, %] —— FINAL WATER CONTENT, %|—
REMARKS: BEMARKS:
D 0 20 Q 7] 20
AXIAL STRAIN, % AXIAL STRAIN, %
ATEC ASSOCIATES ™%t ATEC ASSOCIATES X1



g

S Tnn

i,

= 0.8l Toms/Sq. Fr. C's 057 Tous/Sa.Fr.
Q' 0 (Assumen) &= {Assurmen)
£ &
(=} o
g g
b s
z 3
Y L
g ]
13 w
= [i5
= [
] L2
o o
< 4
b A TRV SRR AU S R ] u
T I
w w
TN S RGN S AN S S
o 16 28 36 g 0 <9 0

NORMAL STRESS, TONSISOLFT. NORMAL STRESS, TONS/SQ.FT,

PROJECT NO.: E-7566 . PROJECT 8O E-TShb
15 BOAING Ne: Al A BERPTH: 18.0-19.9 BORING NO.. ~ SO A | perrm: 19.0-210
) LIOUID LIMIT: —— PLASTIC LIMIT: — uauin LT 49 PLASTIC LIMIT: 25
-7 - el ’ - T soiL cLassiFicaTion:  Ch
7 SOIL GLASSIFICATION: CL i ;
§ TYPE OF TEST: UNConsoL1DATED = UNpraingD ; TYeE OF TEST: LHCoRsOLIDATED - UnoahmiED
L-— £ T
|+ S e - = : L~ BATE OF 8TRAIN: 1.O% / Min.
3! /] RATE OF §TRAM: 1O % /Min, <K ) / .
L g TEST DESIGNATION sl wl v| o L od TEST DESIGNATION e | K| T | O
g @ g 2 — -
2z WATER CONTENT.% | 2kl g - . WATER GONTENT.% {34/
Z e 2 : £ R Z DY DENSITY, PCF 88
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Ottumwa Generating Station-Unit 1

{E~T5066)
Tahle F-1 SUMMARY OF SIEVE ANALYSIS RESULYLS
Doring Depth, Percent Percent Percent Silt b n Uniformity unified
No. £t Gravel Sand & Clay 6a, 20 CoafElcient Classification
juid mm Cu Symbol
1 28.5-30,90 0 EL] 2 a.70 0.32 3.2 SP
2 28.5-130.02 0 a7 3 0.30 0.158 1.7 P
4 8.5-10,0 * ] 51 43 0.21 - - &M
10 13.5-15.0 o 76 24 0.26 - - SM
13 28.5-30.0 4] 53 . a7 0.15 - - &M
15 16,0-17.5 7 g9 4 5.81 0.19 4.2 ' SP
16 23.5-25.0 18 70 12 6.70 0.06 1.7 SW--SM
17 13.5-15.0 k4 98 2 D.72 0.25 2.9 sp
sl 8.5-10.0 ¢l 95 3 §.46 0.18 2.6 SP-5M
22 18.5-20.0 1 o7 2 .65 Q.20 3.3 5P
23 11.0-12.5 o 69 31 0.16 - - 54
27 18.5-20.0 2 74 24 0.42 - - GC-SM
28 8.5-9.5 ki 56 37 .18 - - sc
- 28 . 12.5-1%.0 13 T 10 40 074 5.4 SP-5M
29 24.5~25.0 ] 89 1 .19 .07 2.7 SP-8C
Ottumwaz Generating Statiop-Unit 1
{E~7566)
Table F-1 SUMMRRY OF SIEVE ANALYSIS RESULTS
Boring Depth, Fercent Percent Percent $Silt o o Uniformity Unified
Ho. £r Gravel Sand & Clay 60, 0, Coefficient {lassification
i mn Cy Symbol
o] 23.5-24.0 1 51 48 .19 - - ac
32 28.5-30.0 12 70 18 .25 - - 12}
13 18.5-20.0 0 54 EL I .15 - - st
34 13.5-15.0 4] 21 79 - - - ML
36 33.5-35.0 i4 7B 8 .42 .10 4.2 SP-8M
kL] 16.0-17.0 26 57 17 5.5 - - 8
40 13.5-15.0 L 95 4 .28 L1l 2.5 5P
41 16.0-17.5 ] 93 1 .60 W23 . 2.6 5P
42 23,5-25.0 26 70 4 2.0 .23 8.7 &
43 24.0-25.0 Q 23] 32 .17 - - &M
44 g.5~10.0 3 93 4 .50 .18 2.8 sP
11.0-12.5
48 13.5-15.0 e 58 42 .16 - - 54

52 8.5~10.0 1] 58 42 .42 - - sC
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cossLEs {TISARE | FINE I EDARSE]  MBOIUM ] FINE ! i
LURVE BORING NG, DEPTH, FT. DESCRIFION
. 1 28.5-30.0 Brown fine to medium Sand (57}
- 2 IB.5230.0 white fine Sand (SP}
v 4 B.5-10.0 Brown Silty Sand (&4}
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T GRAVEL T SAND T SILT Gft CLAY
{ COBBLES I COARSE | FINE 1 EOARSE RGO | FINE 1 -
CURVE BORING KO, DEPTH, H. DESERIPTION
& 18 13.5-15.0 Brown to Gray Silty fine Sand (SM)
] 13 28.5-30.0 Brown Silty fine Sand (SM)
v ie 23.5-25.0 Gray and Brown Silty Sand (SW-5H)
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iy

it

SFLVIDOSSY JElY

GRADATION CURVES

$ILYID085Y DALY

5. STANDARD $IEVE OPENING 1M INCHES U.5. STANDARD SIEVE NUMBERS HYDROMETER
100 & 4 3 LERE] LN ty M3 € H30 1416 20 J0 40 IB 70 180 140 200
I i T PSR el T ISR R R °
In
i, B . M 10
. 'g‘ \
KN ¥ £
L oo 5
£ [
i AN g
I \ -
L] W a
x> x
L] ul
£ B 2
F it g
w [E]
-
= |3
g sa so Y
s @
¥ g
40 \ 50
3 \% \ o
20 % \\\ LY
10 \ N, 50
¢ r Le0
500 ga 54 10 . 0.1 ©.03 o a.005 2,001
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conve BORING NO. DERTH, BT, BESCRIPTION
15 16.0-17.5 Brown fine to medium Sand {SP)
o i 13.5-15.0 Brown fine to medium Sand {SP)
L 20 8,5~-10:,0 Brown Silty fine to mediunm Sand (SP-~SM)
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w 27 18.5-20.0 Dark Brown 5ilty Sand (SM}
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cuRvE BORING KO, DEGYH, FT. DESCHIFTION
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= 28 13.5~15.¢ Brown Silty Sand (SP-SM)
v 29 24.5~25.0 Brown Clayey fine Sand (SP-8C)
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& 33 18.5-20.0 Gray Silty fine Sand (St)
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Qttumwa Generating Station-Unit 1

(E-75€6}
Table G-1 SUMMARRY OF COMPARCTION TEST RESULTS
Standard Proctor Mpdified Proctor
Boring Tepth, {ASTM D-69Z}) (ASTM D-1557)
] No, £t Haximum Optimum Maximuwn Optimum
dry density moisture dry density Moisture
Ibs/ru. £t content , % ibs/cu. £ Content, b
30 0-12 1a7.0 7.7 120.3 13.2
-
32 o-7 ag9.3 18.9 115.2 1a.7
| APPENDIY G
45 -8 - - 117.4 15.3
COMBROCTION  TESTS 43 B8-20 110.8 16.0 123.0 iz.0
3 48 0-11 107.8 17.9 121.3 13.5
- 46 13~20 114.1 15.5 125.8 11.0
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INVESTIGATION

APPERDIX I

IELD

Ottumwa Generating Station-Dnit 1

{E-7566)
Tabia H-1 SUMMARY OF PERMEABILITY TEST RESULTS
Bry Den- Prassure Coefficient of
Boring Depth, Sample Sample Meisture sity, Head, Permeability
No. fr Height,in biameter,in Content , % lb/cu.ft lbs/sg-in o/ sec
46 13-20 2.8t 1.31 9.8 118.9 16.0 0.7 x 1078
46 13-20 2.92 i.44 i3.6 118.3 * *k

Note: Samples recompacted from disturbed bag sarmples to the
indicated densities

* Yaried from 10 to 40
** No measurable seepage through sample in a seven day
period
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1

Ottumwa Generating Station-Unit 1
Chiliicethe, Lowa

N 401,400

BORING METHOD:  HSA DATE: S5~14-75 LOcaTION: E 2,260,828.5
. z STANDARD | Unconfinsd Comprestive Strengti, 57
Iy £ |remETRATION : 2 a " 5 u
[ A . p| # [T ereraiory mensiy, 7CF P
s E-fded £ 2| 2 90 100 110 120 130 -
a v %’-{ £ 5| W [ Waie Content, % O Pl Cim, % 1 La. Gm., %] o
L % jay] =4 H 10 20 39 A0 50 z
B BT 990 B IeSTRGr Fonetatian, Slows/r.
D § suRFACE ELEVATION— EB4 i 1 20 30 40 50
Black moist medium stiff SILTY CIAY 2 75
.. (CL) with trace organic material 2/4 2
-1 ’ 3.3 a 75
Light Brown and Gray medium stiff 3/8 e
5 |SILTY CLaY (1) 2 &0 a a
L 3/3 o
{1 2 cRels) @ &
S 2/4 2 m n
- L0
4 100
-stiff 577 ]
4, 4 100
5/8 [}
F 15| Gray to Brown moist stiff CLAYEY 1 ! 0o
b SILT (ML) 5/ me L
4 00
] 5/8 a
|- 20
22,
foeed Brown molst medium stifif SILTY CLAT
. ; 3 oo £
[ {CL) with iittle Sand and trace 5/5 ‘k\ =
F25{fine Gravel
—— -very moist with limestons
-— fragments 8
_ . 2218 o723 .
.30 |Brown wet medium dense fine to medium
L JSAND (SP) with trace Silt, coarse Bl.0
. 1Sand
[—Brown ;fnd Gray wat dense-SILTY £in h4.Tl00/0.k
m to medivm SAND (SM-5P) with trace L
Rock fracments (weathered sandstong) 3 RC 1
| ___|Gray Ioosely cemented (Juartz SAND~ RQD 80
STONE with Coal partings and thinly 13
laminated Shale 9.3 ez
b 49| Gray fine-grained LIMESTONE with M “gig 79
(——Glauconitic CIAY Seams
[ d2.2 | ge 3
Gray fine to medium friable Quartz ROL (97
| 45 |SANDSTONE I 7
T RC 4
n rROD |92
e 26
- EPTIT NOTED ONH RODS FT.
COMPLETION DEPTH: {cont'd on next page) GROUMND WATER: AT COMPLETION 9.0 FT.

ROCK COREC HAMETER: 2 1/8"

AFTER HRS,

T

Mote: Piezoweber installed at 35.77

LOG OF BORING NO. 1 {cont'd)
tturwa Generating Station-Unit 1
Chillicothe, Iowa
H 401,400
BORING METHOD:  HSA PATE:  5-14-75 LOCATION: R 2,260,B28.5
- CTANDARS | & UAcoarined Comprassive Steeagin, TSF
4 g [reNsTRATION R 2 2 . s -‘g’
4 B w1 # IS reroreiGry Gensily, BEF 2
4 S.ougl & 2 > B jon 110 1gb 130 &
I SElFH e U1 8 T L oy
b L &= '51 0 walee Content, % @ Plsl. Lim., % £ Lig. Lim. %] o
z LT R 10 20 30 20 50 H
z L 7 ng U g Stanaare peactration, Blows/FL
2 | suarace ELEVATION= B} g 10 20 30 a0 50
RC 5
BE3.d| ROD {100
L 55 White fine-grained LIMESTONE with 56
|— Calcarsous CLAY Scams and
] Stylolites RC 6
L] ROD |97
- E3.11 5o
- 60| Green SILT and fine-grained SAND~ £Q.44
STOHE
| White fine-grained LIMESTONE
—1 —clay seams 60.4-61.3'
[ 5] ~chert nodules 63.6-65.0" M re 7
| ROD |93
-2" shale layers at 66.6, 68.0, 85
and 68.9'
- 70 5 H
—-some stylolites
2.
! Gray massive Dolomite
F 7S ~vertical fracturs at 76.77 I RC 8
ROD
] 84
oo b1,
| | Gray massive CLAYEY SBNDY LYME-
| STONE 3
| w1 Gray fine-grained Quariz
83 ] eawnemome - S “
1 + RC
Gray massive CLAYEY LIMESTONE RQC 100
— 84
{Badly fractured below 88.3')
o0 H
[ Ha.Q
Gray fine-grained LIMESTONE 3
| Gray poorly sorted fine to coarse-h, o
|95 Larained LIy 1 RC 10
| White fine-grained thinly bedded RQD |98
o] LIMESTONE w/Chart Nodules 42
i Gray coarse-grained SRNDSTONE w)\;g £
|3 Limestone Frogments 39 .3
[ R AR SHALE 1000 NETES TR Ro08 2
Loe.o GROUND WATER: AT COMPLETION FT.
ROCK CORE DIAMETER: 5 1 g0 AFTER HRS. FT.




e

Discussion of Field Investigation

Test borings were made at a total of 52 locations at the site. These
iocations are indicated on the Plan of Borings [(see Figure 2, Appendix RA).
The borings were extm‘xded to depths of from 13.1 to 100 £t. A Mobile B-50
drill rig mounted on an all-terrain type vehicle was used for the field

Arilling. Hollow stem augers were used for drilling in soil.

5plit spoon samples were obtained by the standard penetration test procedure
(ASTM D-1584) at 2.5 to 5.0 £t intervals. Representative portions of all
samples were sealed in glass jars and returned to our laboratory for inspec-
tion and testing- Relatively undisturbed samples were obtained of certain
clayey soils by hydraulically pressing 3~in. 0-D. Shelby tubes into the scil
at selected locations. These samples were obtained in auxiliary boxings

drilled within a few Ffeet of the original split spoon borings. The tubes

were sealed to pravent molsture loss and returned to cur laboratory for testing.

The underlying rock was cored at 44 of the 52 boring locations. The depth
of rock cored varied from 5.0 to 65.9 ft. All cores were savad and returned

to our laboratory in wooden core boxes.

One inch diameter PVC pipe piezometers were installed at ten locations.
The lower 18 inches of each pipe was perforated and the bottom capped.
Sand was placed in each hole from a depth of at least 3 to § inches below
the pipe to at lsast 6 inches above the perforated sectian. Cement-sand
grout was used to backfill the hole above the sand. Piezometer Locations

were marked by driving steel angle fenwe posts in a triangular pattern

around the pipe at the ground surface. The depths at which the bottom

of the pipes were placed are shown on the boring logs.

Logs of all borings have been included on the following pages. The logs
show visual descriptions of ail soil and rock strata encountered wsing

the Unified Scil Classification System, Ground water observations, sampling
information and other pertinent field data are alse included. A sheet de-
fining the terms and symbols used on the logs and explaining the standard

penetration test procedure is included at the end of this Appendix.



T Bgeem

! LOG OF BORING NO. 2 A
LOG OF BORING NO. 2
Ottimwa Generating Station-Unit 1
Ottumwa Generating Station-Unit 1 Chillicothe, Yowa
8 Chillicothe, Iowa N 400,678
ﬁ? . ¥ 400,675 BORING METHCD: HSA DATE! 5-12-75 LacaTioN: E Z,260,828.5
F BORING METHOD:  fISA oaTe: 5-17-75 LOCATION: ® 2,260,628.5 = SIAMGAED | ® Unconfined Compr tssive SIrehgin, T5F
- . STANGARD  |& Unconlines Compressive Strength, TSF K § | penETRATION s 2 s . s
£ § | PEMETRATION N 2 3 4 5 %f N ] a] # G ratura Oy Gensiy, FEF
W g _n i # STl Gry Denaty, POF [ z £l £ 7)Y - yo0 118 120 1ap
| z £ jdaf £ E H 20 100 110 130 130 & 5 e ik e s U [T Water Coment, % @ PRA. LML % G U, Lim.%)
! # P fab B 5 W Wy Content, % G Plasl Um % B LiA. Limow] r < |fW gek] o2 10 20 50 ap 50
‘ z LR TN 10 20 g 40 50 T & = ") 89U | © g EERare BeRsiralion, BlowarFr,
= ¢ |20 Foa w i} @ Jig| 9
‘ 3 & 398 o [e5wndar frastiaten, owire, 0 | surFace gLEvaTion- BBE @ns | oz 10 20 20 40 50
' 2 | SURFACE ELEvATION-- BE6 itell B 10 20 30 ag 50
d Brown moist STLTY CLAY(CL) w/tracel.l 43 . 172
. Qraenis mererial i B
- [— Brown moist medium stiff SILTY 3.0 3 75
}nd CLAY{CL) w/trace fine Sand 574 | & B
; [ 5 | Brown and Gray moist medium stiff 3 |eo
SILYY CLAY ({(CL} 4/5 =]
2 g0 —
& 1 3/3 ot m E e | 10 H
—
: 10 ERETT [
B _— 4/5 ||
e ~1ittle Sand 4 2 |1o00 —
B/ B - 15 H
F 15; Brown to Gray moist stiff SILTY 4 100 - s o £ Bori 2
e - ee Log o ring No.
| CLAY (C1) a7 i s
-1ittle Sapd 18.
. — 4  |100 "5'6‘
Brown to Gray moist stiff CLAY /8 2 8 L]
H 20 1
4 (CL) "
. — - 3 j100 —_—
: - 4/% L 25
L 55 {—medium stiff bl 5
1 B (3 —
.. White moist medium dense fine 6 oo
L lsaND (52}with trace Silt 14712 \ 50 i
30 |
A2 0
| [Dark Gray wet loose SILTY fine to 4/50 \\\ [ .
e COaYsSE SAND (SM~SW) w/some fine —?—‘L-Q! 0.0 | 35 . . . ‘o -1
35 to medium Gravel o me 1 White fine-grained LIMESTONE with R L
——t . j ] b IPartings f£illed with Calcarecus rop |99
White massive LIMESTONE with Pyrite ROD 10O CLAYS and some Stylolites
f veins and Calcarecus (LAYS 23 46
_— L 20 |
. 40 Eor” oo —
] =4 e
] 3 D3 100 :
! —_— 3 B 10 45 Interbedded Green SANDY SHALE and e 2
[ Green _soft Glauconitic SHATFE A3 R 2 LIMESTONE with Stylolites rop  isg
| LIMESTONE conglomerate with Caloar 33 —— 33
: eous CLAY Matsix
. |—{¥ote: hole filled in with Sand,offjiet EM RC 3 (81
—{ 3' north-see log of Boring No. aa
COMPLETION DEPTH: (Cont'G on nexXt, pade) NOTED ON RGDS FT.
COMPLETION OEPTH: g4 4 NOTED ON RODS 28 .5 FT, GROUND WATER: AT COMPLETION FT.
N GROUND WATER:  AY COMPLETION FT. ROCK CORE DIAMETER: 2 1 /g% AFTER HRS. FT.
ROCK CORE DIAMETER: 2 1 /8" AFTER HRAS. FT.




LOG OF BORING NC. 2 A (conld)
! Ottumwa Generating Station-Unit 1
. Chillicothe, Iowa ¥ 400,878
H EORING METHOD: HSR DATE. 5-19-75 LoeaTion: E 2,260,828.5
. T STANDAAN ® Untonflned Compresslve Strengtn, TSF
& § |PENETRATION 1 s 3 " s H
5; 8 . p| # o vaetoral Ory Density, PGF 2
z B ur A 90 140 110 130 130 %
@ gt EEE S 3| B [T waer content, % @ PRI, Lith. B B LG, LMl g
i z «  |=u ggu > Y g
s 2 [Eni 3zl o 14 20 £ aa 5@ 5
: & E ) 9TE ] 8 [ stanaerd Peralvation, Blowiii.
A | suRFARE ELEVATION— ar= |« 3 2 ao 40 59
| Gray coarse-grained SANDSTONE 3]
S g —| interbedded with Limestone and finp 22
& 1 grained poorly cemented SAMDSTONE
= 2
) F? L 553 (50.6 to 51.6'~limey sandstone L
"7} (3).6 to 57.0-fine grained RC 4
sandstone} 27 (] RQD | 92
—_— : . 24
s White fine-grained LIMESTONE with
{ " fractures f£illed with Stylelites
and Clay Partings ]
P
- 65 £
i . RC 3
~chert nodule at 67° ROD {99
L] 68
b
. 70 70.q
g i 1
| _—
L1
| 1
5 -
g? 2 d
COMPLET I0F DEPTH: | 70, 0 NOTED ON RODS FT.
N GROUND WATER: AT COMPLETION FT.
. ROtk CORE DIAMETER: 2 1/8Y AFTER HRE. FT.

LOG OF BORING NOQ. 3
Ottumwa Generating Station-Unit 1
Chillicothe, Towe
¥ 402,638
BOFING METHOD:  HSA DaTE: 3-21-75 LoEATION: E 2,260,028
N - STANDARD | O Wncontlace Comprestive Streasin, TSR
E 5 PENETRATION : 2 R A s l%
) B w [ # i; Matoraf Ory Dentsity, PER =
Pl - - =
£ £ Mzf = E = 70 300 210 170 13 =
8 2E |8 L 3| U [T weter conteet, v G Prat, Lim. % 1 L. Lim. %] o
I3 ] 2ol Sou) P 0 2 ap 0 50 i
3 B 999 o [ Ehhaa ranetvation, Blowgib
0 | suarace ELEvaTION—  G7B kil B 10 20 30 <0 50
|| Dark Gray moist stiff SILTY CLAY 2% |1
L | (CL} with trace organic makterial e_ i 5
- 3. 10 | 25 i S
- ; . g 26/22 a
5 | Brown slightly moist hard SILTY 5 [
CLAY {CL} in 75
5 25/21
— gl 8
B 75
- i 17717 - /
- 10 EQ . B
— - - 5 1100
Brown and Gray slightly moist O/L0 P Ve o =
very stiff CLAY (CL}
4 100
— 777 o
- 15 5.
_— . : - 4 100 Ji
Brown moist sgiff SILTY CLAY (CL) 6/€ # o
| with trace f£ine Sand
— 4 |i00
5o kS5 5/5 : =
3 Brown moist medium stiff SILT (ML}
w/tittle fine Sand w
—— White fine—grzined thinly bedded
| LIMESTONE with Shale Paxtings RC 1
L 25127.7" ko 28.2° (| RQD | 96
L l-vertical clay filled joint from 13
22.2 to 22.6"
~vertical joint from 24.7 to 26.5' be 7 S
—E-B—Glauccnitic SANDSTONE a RC 2
i White fine-grained LIMESTONE 1l Rgg 100
intarbedded with Gray Quartz H
| SMIDSTORE f
i (2" shale seam at 33.1%) =003
35 H o [roc
7.0 58
| Gray medium frizble Quartz
| SANDSTOWE RC 4
L, 40 M ROD | 80
S—_— &
" fe RC S
a5 | "trace of glauconitic 45.8-51.7° H omoo | sa
S 38
—fine sandstone 48' to 51.57
RC 6 92
rIgeen T NOTEG O ROGS FT.
COMPLETION GEPTH:  {cont'd on next page) GROUND WATER: AT COMPLETION F1.
ROCK CORE MAMETER: 2 1 /8" AFTER HAS. FT.




LOG OF BORING NO. 3 (cont'd}

Ottumwa Generating Station-Unit 3
Chillicothe, Iowa

GROUHD WATER:

AOCK CORE DIAMETER: 2 l/su

AT COMPLETION

AFTER

HRS,

N 402,538
SORING METHOD: H5 DATE: 5~21-75 LocaTION: B 2,260,828
B - STanNsARD | @ Udctatlacd Comaressive Strenptn, TS5
i £ | PENETRATION . 2 3 4 5 o
u B 1 | @] # |G veters Gy Bensay por P
S B = sl Bl 108 110 370 130 4
“ EbEdl B3 ¥ [0 Watar Contont, 38 Praz. Ui, % B LI, Lim., 5] 5
£ $ |8l zE] 3 1o 20 30 48 0 I
g 51 Sve ] B st Benstation, BlowsiT,
© | SURFACE ELEVATIOMN- OnZy g 16 a0 30 a0 50
- RQD
— 14
_— we
- 55 F ROD {100
.| 3P
—— White grained LIMESTONE with
an irragular Cray LSl
Filled seams SV to 58,4' EORCD | 96
[~ ~¢hert noduls at é0.0° 48
_65 ~clay partings at &3.5 and 86.5'
et 7.3
——70 Note: Piezometer installed at 55.0)
COMPLETION DEFTH: g7, 5+ NQTED ON RODS

A3

[LCG OF BORING NO. 4

Ottumwa Generating Station-Unit 1

Chillicothe, Iowa
¥ 402,500
BOAING METHOD:  HSA DATE: 5-22-75 LOCATION' £ 2,260,828.5
) * STANGARD @ Unconlined Cormpresiive Sirengih, TSP
I 5 PENETRATION ; 2 3 . ‘§
5— E @1 # {5 Naturas Ory Gensity, PCF -
< £ z! > ag 190 110 128 130 z
W S w 4 - Y
w Bk 31U Wi Tontent, % & Plost, Lim., % 16 LI, Umns| 2
z < 2102 10 =0 20 48 50 H
i [ Y1 § [@ stancard Fencuration, Blawi/FL,
O | SURFACE ELEVATION~ BB =l 10 20 2a 40 50
Black moist medium stiff CLAYEY 40
SILT (ML} w/trace Sand and Organic a s
material 3.
Brown and Gray moist mediwn stiff 353 100 o
5 | SENDY SILTY Crav (cp)
500 3 leo
|— Brown moist medium stiff SILTY CLAR 1/4 B s
{CL} with trace fine Sand on
2 30
- .o < |
3 Brown wet loose SILTY fine to med. LT —
[~ SAWD [SH-8Riw/tr.c, Sand & fine Gui AT 307 T
|| Brown wet dense SANDY CLAYEY SILT L2, RC 1
— (ML} w/limestons fragments ROD R0
[ 1o ¥ice fine grained LIMESTONE with 13
thin Clay filled partings at interp {,‘gnz hao
vals of several inches L
RC 32
a - . e Y
Glavconitic SANDSTONE and SHALE 30
- 20
| ] R1. X
[—1 Gray massive LIMESTONE RE 4
| | —mandy 23.5 fto 24,3 5 QD a6
| 25| ~¥hale bed at 24,3 5. 30
] Gray fine friable QUARTZ SRND-
— sronE RC S
— B8 3 'rop 100
——t Interbedded SANDSTONE and LIME- Pa ., 50
- 30] STONE
Wnite fine grained LIMESTONE with e
Stylelites at 4" intervals DD %)
| 32
35 4.8
—— Gray fine to pedium friable
t— | QUARTZ SARDSTOME with trace of RC 7
b Glauconitic RQD 82
- &
. 40
OO RC B
e ROD 24
|- 45| -sand size limestone fragments &
-4 46.3 to 7.0
6.3 to 47.0 h7.0
. {White fine grained LIMESTORE with ;gng nGo
i irregular Clay Filled Seams £

COMPLETIDNDERTH: ({cont'd on hext page

ROCK CORE DtaMETER: 2 L/8"

NOTED ON RODS 7.1
AT COMPLETION
AFTER HAS.

SROUND WATER:

FT,

ET,
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LOG OF BORING NO. 4 {cont'd)
Ottunwa Generating Station-Unit 1

Chillicothe, Iowa

LOG OF BORING NQ. 5

Ottumwa Generating Station-Unit 1
Chillicothe, Iaowa

8 403,500
BORING METHOD: HSR baTE: 5-23-75 LOCATIN: B 2,260,828.5
. T STANDARD |0 Urconfined Comnressiva Steengtn, TSF
I e .
I | PenETRATION R A 5 B N o
u u nl & B 2
=1 a . Y ¥OHD Matufal Ory Dn_nsl!y, PCF =
i gl__- ul i gtz 50 100 110 120 13 z
;’ ke ;5 &= “>’ L1 waler Contant G Prast, Lim,, % # Lia. Llm., %l ﬁ
I € leHl xEdy 2 10 20 an ag =0 I
u 5 P8 $9 1 4 [ Stndnra PERciration, Bivei/FT,
8 [ SURFACE €LEVATION~ wal oy 10 20 2a a8 50
— £1.4
- i
-
COMPLETION DEPTH: 5} 4! MOTED QN RODS FY.
" GROUND WATER: AT COMPLE TION F¥.
ROCK CORE MAMETER: 2 L/8 AFTER RS, £7,

i s N 400,675
EQRING METHOD A UATE:  5-2B-75 LOCATION: & 5 oo tpe
X - STANGAAD | |© Uncontnes Camprassive Straaqin, 16F
t- f | PEMETRATION ; 2 4 P s H
L B b # |5 Salune B Ganaity, BCF 2
& Eclazf £ 2} % 26 i@ 110 3ge 330 1E
@ pe BEl S 5| 9 [FWate Conlent. % @ Bl Limn g B LA i) 4
T LY g 3 I
£ : Al £tz | 2 v} 26 =0 0 0 i
b} [ 5""5 5 [ @ Stancara Sencirilmn, Blewi/ET-
O | SURFACE ELEVATION— 740 SnE) 2 i 20 20 ) 50
—d Brown moist stiff SILTY CLAY {CL} 55 20 i
&
3'05 4 Is0 °\ i
. Lt Brown moist very stiff CLAY E B/1O \’.
b5 | (CL) a
= & | /
t— ~sTifE ’
. a.*::g ®
| Brown moist etiff SIiiTY CLAY (CL} E sis |10
- 10f with trace Sand & O
Ml b1l o3, |100 \
| TiLt Brown, Gray, and Red very stif#] a ]
[ 1 to hard SANDY SILTY CLAY(CL} with 3__jto i
L 15 soft rock fragments 10777 o i
. B 8_ 1100
| ! Gray slightly moist haxd CLAYEY 42/28 A
___{SILT {ML) with trace fipe Sand /-_‘"‘
19, 100 .
. : 8/3 [
L ap) Lt Brown and Gray slightly moist b1 =]
— very stiff CLAY[CL) w/trace fine f=if
Sand '
L prown to Red mOISt Very Stiff SANDY] \.
CLAY_[CL} 24, 12 1106 -
- - 21/50 N
- 25) D Gray slightly moist SHALY CLAY
r— {CL-CH) with coal seams
22 4100
2o H106, .4
— 31.9
Dark Gray SANDY SHALE with Black RC 1
Lamina RQD 100
]
- 35 |
- RC 2
— RQD 100
L 40 M 52
— 43
”‘;”5"‘ Black hard SHALE with Pyrite Vein
A RC 3
S 47,11 ROD 9l
Coal w/Pylite fiakes and Shale 4B 35

NDTED ON RODS
AT COMPLETION .
AFTER HRS.

COMPLETION O8PTH:  [cont'd on next page)

2 1/8"

GROUND WATER:
ROCK CORE DIAMETER:

FT.
FT.
FT.
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LOG OF BORING NO. 5 (cont'd} LOG OF BORING NC. 6
Dttpmwa Generating Station-Unit 1 ottumwa Generating Station-tnit 3
Chillicotha, Iaowa . Chillicothe, Xowa
N 400,675 W 400,675
BORING METHOD HSR GATE. §5-28-7% LOGATION: & 3,258,500 BOAING METHOO:  HSA DATE: 5-28-75 LOCATION: g 2989 500
- “ STANDARG |7 Uncantinud Crmariiies Slrerath, T87 ) . STANDARD | Unconfingd Comprecsive Slransth, TSF o
4 £ leEMETRATION | 2 N . . @ : [ PENETRATLON 3 2 3 s 5 g
o 3 ] & Fiaturat Bry Deniity, BOF £ 4 s A A R >
5 B uz] £ 4 L loy_ 3tm 120 130 z < . 2zl z s ___l00 us 130130 G
sl A0 W= waey Cond @ Plast. Lkm, m Lim Lim %) o A b & .E h>1 o Water Conient, % O PRICLIM. % @ Lig. Lim S ol
H g ég' H H 10 2 33 2a 50 I x z e8| 3 10 20 30 &g 50 z
& R G 5 [@ Stonaara Penatialion, BiswsiF1 4 3 N b g?g g [®Stennard Ponetietiad | Slnwe/Ft.
2 ] SUKFACE BLEVATION= = o o 20 g a6 P o | suRsace eLevATioN-  TLY bkl N L] 20 e 0 2
.} Gray SILTY SHALE with Clay Seams E E [ | Brown moist stiff SILTY CLAY (C1) ers |0
SRR 1 i @
] ] i i ! ] 4 |50 /
S 4 i ' 1 —medium stiff 5 475 =
] TONL to fine grained M e 4 ! il A p : : 3 oo
—— RC : Brown moist medium stiff CLAY 475
b aon (33 : CTTE (e e
2 1 ! ~trace coarse sand 9.3 4 oo
_-— L : 228 7715 a_ I
b G e e e s S o 4 7 100 Brown slightly moist very stif
Ferd Gray thinly imainated SHALEY 1‘ 1 SANDY CLAY (CL) w/rock Fra e 6 140
L SANDETONE ; i FYRGTnTS 4 of 13713 =
ot § - . : 3 2
§ I Brown and Biack moist stiff CLAY 4;7 20 /
-151 (CH) L] o
— —_ . Subt S £ . fracment 4 {40
ine grained Sat 8¢5 Tace soft rock fragments .08 sje e';____
agn |91 Lohts ; ] R
Lol (thinly laminated Shaie o — Brown slightly moist hard SILTY 73 100 Fm—ee ]
6.0 to 71.0%) bo o poent CLAY (CL) w/weathered shale 23739 e
- 70 T o r20| and coal seams
§ Gray fing to medium $AHDSTONE -
L] by oLli00/. 5] 60
[ 75 { l-251 Dark Gray SHALY SaNDSTOND LI RC 1
i w6 t— ROD |94
ROD psle) | T2
1 54
Lan 0.0 30
- [ -fine g¢ray and black laminations RC 2
1 31.0 to 43.0° R0 ge
I — 13
;. | I35 H
— I
-— 1
L —
i H 40
SN RC 3
— 1 ROD oo
- | 3 35
A— | Interbedded LIMESTONE & Glaucoritile |
L. H F45| SHALE & SANDSTOWE
1 ] ~Fyxite nodule at 43.%' 2
—1 =6" vertical clay filled joints77le7
PLETION DZPTH: NOTES ON RODS G COMPLETION DEPTH: ¢ ) NGTED QW ROUS F1.
O, - B0.0" GROUND WATER AT COMPLETION FT. (zont'd on next page} GROUND WATER: AT COMPLETION T,
AOCK CORE DIAMETER: 2 1/8* RFTER HRS. eT. ROCK CORE RIAMETER: 2 1/8" LAETER HAS, I
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LOG OF BORING NO. & lcontd}

Ottumwa Generating Station-Unit 1
Chillicathe, Iowa

LOG OF BORING NG, 7

Qrtumwa Generating Statiom-Unit 1
Chillicothe, Iowa
LoCATION:

BORING METHOD:  HSA RDATE: 5-30-73

N 400,675
E 2,262,000

@ wncontined Compressive Sitength, TSF

N 400,875
SCAING METHOD:  HSR 0ATE:  5-29-75 LOCATION. 8 2,258 600
. - STANDARD | Wigoafined Campreisive Stieagtn, TSF
k ¥ {PENETRATION N 2 5 & 5 §
u B . @7 % [o Narurai oy Densily, PCF £
z el 8 22 £ o0 110 igo 130 &
A 2k Erl g 8 W [BWATer Cantent. % @ Bt L. @ Lia. Limo e g
: R A ao 30 40 50 H
& £ [ 9721 & {0 SErenra Panetiation, Blows/Fi.
8 | SURFACE ELEVATIOMN- kil T £ 20 30 50 £l
—— ~clay partings at 49.7', 52,40 and Be 4
57.4° RQD  LOO
-some solution enlarged bedding 43
| cof  planes L)
— B7. 5
- Interbedded LIMESTONE & Glauconitic
SHALE and SPARDSTONE with Green
60| glauconitic Clay BC S
— 52.6|1 ron |70
= Gray fine grained LIMEY SANDSTONE 26
| w/traces of Glauwconitic 5.3
5 PS5, -
- Gray fine to medium grained bE Ut pe 5
i SANDSTORE, poorly cemented ) BOD a8
| -— Gray fgrained wmassive LIMESTONE 30
i— with Stylelites .
=N 4 0.0
]
Note: PBiezometer installed at
M. 19.5°"
COMPLETION DEFTH: 70,0 " NOTED ON RODS .
GROUND WATER: AT COMPLETION FT.
ROCK GORE DiAMETER: 2 1/8% AFTER RS, T,

. = STARDARD "
e £ |PENETAATION ) 2 3 < 3 g
u 8 o ¥ ES Nl Gry Density, FCF =
z 5. g) £ 21 0% 90 160 130 130 138 z
o SE | Ut o«

W 2L BRI S Sl W [SToter Cortent, % @ Fst Lim. % © L6, LML) o
= < ig FET 3 20 1 ap 50 z
a E O Cu | O roshwaia peReration, Blows/fi.

0 | surFace srEvaTiOn~ 876 kil 3 »0 E an 50

f-—d Dark Brown moist stiff SILTY CLAY 6j’7 25

-t {CL} 2.5 D

-— i & |25
] Brown moist stiff SILTY CLAY (CL) E /9 o

4 AN YT

g 5/7 -
H 3'-;1,5 30
B &

10| -—medium stiff E 3 o0 8 .

| ~

- P oo \\ 5

V 7 ac
. - Hoi1z
15| -very stiff 5
—wexy stiff o 9?18 70
8.0f
Brown very moist soft SILTY CLAY 3

_ap | ACL) w/trace Sand 0.3 2/50{100

bl Brown wet soft SANDY CLAYEY A B 1

ey SELT {MT) ROD T

Gray fine grained LIMESTCNE w/ 18

| 55| several partings and Glauconitic

[ ""] Clay seams with Limestone rock B

fragments "C 2 co

- a.7}{ 7%,

1 Gray SANDY LIMESTONE 8.3

~30 BC 3

1 Gray LIMEY SENDSTORE ROD Té

o a2

4.5
F 35 Gray fine to medium grained friabje I3
fmartz SANDSTGRE with partially RC 4
filled vugs FED 100

- : 38

- 40 1

] RC 5

RGP 32
20

45 2

S
— 38.%

GOMPLETION DEPTH! ronnt @ on next page} GROUND WATER:

ROCHK CORE DIAMETER. 2 1/B"

NOTEQ ON RODS
AT COMPLETION
AFTER HRS.

10
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LOG OF BORING NC. 7 (cani'd)

Ottumwe Generating Station-Unit 1
Chillieothe, lowa

LOG OF BORING NO, 2

Ottumwa Generating Station-Unit I

1

%0

BORING METHOD HS5R BATE: 5-30-75 LOCATION:
. x sTaNpAaaDp |@ Unaconfined Compressive Sirangih, TSF

b L |rEnzTRATION ) u
ul ol B 2
_‘ 8 _op P O sl Bry Density, POr =

i £ 2 > =
z e A 90 ‘ o
; s;l E& & g ;1 ] Water Content, % [ Plast. Lim.. & # Lia, tim, %) o
ol F el

x R L 1 F
a 5 71378 5 oS penciration, BlawiEL,

C | 5URFACE ELEVATION— an%| 1o

F—i Gray fine grained LIMESTOHE with

] Stylelites

-t | R RC &

—irregular clay £iilings
43.5 to 43.3' ROD 197

55 ! I 5

—— —chert nodules at 32.0, §2.3 and 36

T 58.5°

~lznses of shale ab 55.0 and 55.9

T T O L e

Note: Piezometer installed
at 20.0%

COMPLETIDN DEFTH:  gf 31

GROQUND WATER:

ROCK CORE DIAMETER: 2 1/B"

Chillicothe, Iowa
BORING METHOD:  HSA DATE: 5-20-75
M T STARDARD |® Unconiined Comproitive Sitength, T5F
I = PENETRATION B
u = E} ]
u_: S on ® {0 tatural Bry Qentily, PCF 2
T >
b Zo el DBl E EC Y
; Eu %& s 5 ;. [ water Conlent, % @ Plast, L, % B Ui, bim, %)
= cal 25p] 5 50 I
& E ¥R & [wstnard PeretraRen, Brows F1. *
0 | sunrace ELevaTIan- B68 A BRE] & 0
| Brown moist stiff SILTY CLAY (CL) 5% | 2°
— 3 leo
S 3/6
:..5._. 2 100
|| ~medium stiff 5/4
1 ~18:5%1 4 iso
——1 Brown moist very stiff SILTY CLaY¥ g/11
10| {CL) with trace Sand Ha:t
Brown moist dense SILTY SAND{SM} 21}?2 100
w/trace Clay and fine ta mediun
Cravel L& ? \\-__1
<5 Brown moist stiff SILTY IAY(CL) J& 100/-3
w/limestone Fragments I
RC 1
Whits fine grained LIMESTONE ROD |94
[1 with Clay Partings 23
20 .
il BL.-€ RC 2
! Gray friable Quartz SaNDSTONE RQD 82
1 with Glauconite 233 38
White massive LIMESTONE with bs.
-2 soft Shale Seams d 3
= RC 3
| Gray medium to coarse grained RPD (92
Quartz SANDSTONE Vi3
30
. RC 4
1 ROD | 86
42
. 35 3.9
1 _White LIMEY SANDSTONE ke P
Whits fine grained LIMESTONE w/ RGO LQ0
irreguiar Clay Filled Seams 236.5 75
tor 37.5° -
-some stylolites
RC 6
Ra RQ%S i)
o Gray LIMESTDNE and SANDSTONE B 7
Conglc.:merate ROP LOO
{Possible Paleo Washout) 431
COMPLETIOR DEFTH: {Cont 4 N NeXt page FT-
GRAUND WATER: FT.
ROCK CORE DIAKETER: 2 1/B" Fr.
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LOG OF BORING ND. 8

{cant'd)

Cttumwa Generating Station-Unit 1

Chillicothe, Towa

M 399,625
SORING METHOD:  HSA DATE: 5-20-75 LOCATION: E 2,260,828.5
: TRMOARD |8 Uncealined Camarisiive Strenath. TSE
. i w
¢ B |rewETRATION i E] 3 & s g
u a Cw| ¥ SRR Geniiy, FOF 3
i sy 2 ozi % 50 100 130 120 130 kS
o A RE e B B - ]
g 2l B & 5 o [EWEE Content ™ B PRa- Lim., & 8 La. L., T
£ < jaHt zEE| @ 10 20 20 a0 50 z
et I L9y g & @ sGnaars Fenalration, BlawsF1.
0 | SURFACE ELEVATION— aital B 1o 20 £ s 56
- 00
5508
55
Note:
A Pigzometer installed at 35.0° 1
-
COMPLETION DEPTH:  E§ (1 MOTED ON ROGS =T,
- GROUMD WATER: AT COMPLETION FT.
AGek CORE DiamaTER: * L/B" AFTER S, £T.

LOG QF BORING NO. 9
growmwa Generating Station-Unit 1
Cnillicothe, Iowa N 402,638
BORING METHOD: HER DATE: 6-1-75 Location: E 2,258,600
T - TANBAND @ Mneonlincd Compl esiive Slrength. TSF
- e T -
‘i.: a2 al ¥ [T e By Demity, POE -
4 .o £z 2 a0 180 130 126 138 %
J El e = - 9 =
u pu BEl % 3| w [Gwaier Conteni. % W PR Lim, % B L. Lien| o
z 2 ojgEl 2EEY 8 10 20 30 a0 50 z
5 [ O¥G | 2 I'astmekd Banctratron, Blowist i,
4 | surrace ELEVATION— 704 i 18 0 30 40 58
Dark Brown moist medium stiff 334 25
}—— STLTY CLAY (CL) E / [
ot L 5 1 oo
very moist, soft 4.0 273 o
3 i i 1
5 Di?k Gray to B?.ack moist medium 1 ieo 5 3
1 stiff CLAaY (CHj i 2/4 a
o o
] 3S .00
g 47 a
1.0 3 ROO
E 478
- . 2 Loo 5 o
: ; N - 4/6 4 o
s 5, Brown moist madivm stiff SILTY
i CLRY (L) w/trace Sand 2 1)
_— = 377 )
-stiff
. : . N 2 L0
| Gray moist mediuwn stiff CLRY (CH) 2/4 o o
fro 1) n
=~ Light Brown very moist medium 2 k00 o=
e stiff SANDY SILTY CLAY (CL} 4/4 2
— Lj'.g‘nt Szrown meist loase CLAYEY —
3 SILTY SEND ({SC-SM) ]
- 8. 1a |75 \\
S0 | Dark Gray SHALY SANDSTONE 100/.5
EC 1
" RQD 185
35, H 23
RC 2
. ROD 00
~coal partings at 39.7' L)
$40 i
" Hl. 4
|1 SEALY SANDY LIMESTONE 020
-—--1 Gray fine grained massive LIME- fi.g
oo SToNE L
Gray SHALY LIMESTONE he BC 3
rop  loe
i— Green to Gray Glaucenitic LIMEY 15
[ —]_SANpY SHALE A2
COMPLETION BerTH: (CONE'E On next page MOTED ON RODS F3-
GROUND WATER: AT COMPLETION T,
AoCK coRE ClAMETER: 2 1/8" AFTER MRS, FT.
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LOG OF BORING NO. 9 (cont'd)

Ottumwa Generating Statica-Unit 1
Chillicothe, Towa

LOG OF BORING NO. 10

Cttumwa Generating Station-Unit 1
Chillicothe, Iowa

LT

L LI T

Note:
Piezometer installed at 30.0

W 402,638
BORING METHOD: HER DATE: §-—1-75 LOCATION: E 2,259,600
i * STANDARD | & Unconfined Gompressive Strength, TSE
N £ | rEMETAATION ) A N N T
& 8 LB F ETNatuni By Denstty, BCF F
< FoMal £ E] 2 50 100 118 120 13¢ &
b e %§ 2z Y G Water Content, w W PR Lim, 5 B Uik Lima i
x g 53 FE= 10 20 E 30 58 =
& = 998§ o Stmasa Fonsimion, B
0 | SUAFACE ELEVATION— @ i) 20 ELY a0 58
.—— Gray fine grained massive LIME~
| GTONE RC 4 [a7
e - o
~shale partings at $1.5 and 54.5° R'Qég
s | —steeply dipping H
F—1 slickensided joint 50.3 to 5}..1'57 o
——  Interbedded LIMESTOWE and
- Glauconitic Sandstones and Shalesko . 5
G0 -

COMPLETION DEFTH: 6o 51 NOTED ON RODS F1.
GROUND WATER: AT COMRLETION FT.
ROCK GORE DIAMETER: 2 1/ AFTE R HRS. ET.

L T T T

auger refusal ¢n limestone floute
see Boring No. 10B.

rs-—

W 402,638
BORING METHOD: ESh DATE: B-2-75 LOCATION: E 2,282,500
) - STANDARD |© Unconfined Comarcssive Sirength, TSF
£ E PENETRATION N 2 3 & 5 ]
W 4 . o ¥ [0 ratwral Ory Genety, PEF =
g Eopsl s 2l X 30 100 110 120 3ap 4
& e EE| B 2| O |Gt coment, w @ Plan Gl % B Ui, L o
E ERREHEE R S 10 20 sp 40 50 3
& 5 7] 398 3 [wsunasa seRRaRe BRwi
O | SURFACE ELEVATION-~  GE0 mas i e 10 20 30 20 50
|} Dark Gray moist mediwm sStiff i 4‘3/5 4a
CLAY (CH} with trace organic mat'l 2 a0 2
B A
Lo —sOft g 1/3 -]
5 | —sofe
Sl B 1 |7s o o
i1 TYery moist, very soft E a2 a o
] 9.y 1}1 Loo e @
|- 1 Brown to Gray wet very loose e
- SILTY fine to medium SAND{SM-5¥) | _ 13 1O
—] with trace cparse Sand 12, /4
i | Brown wet medium dense gIpoyv 3 25
] fine to medium Sawp (sM3 547 )
.25) 2 |75
5/6
18 d [
S
b SAND with LIMESTONE Floaters R30/0.3] 25 T
= 20
21,5
l- 25 Mote: Boring was aborted due to

COMPLETION DEPTH: 57 £1

ROCH CORE DIAMETER:

GROUND WATER:

NOTED QN RODS
AT COMPLETION
AFTER HAL,

7.5
4.0

FT.
FT.
FT.




LOG OF BORING NO. 10 B LOG OF BORING NO. 11

Ottuwa Generating Station-Unit 1 Ottumwa Generating Station-Unit 1
hillicothe, low {1licothe. Tow
Chillicothe, Iowa N 402,503 Chiliicothe, Iowa N 400,525
HORING METHGD:  HER paTE; =275 Location: E 2,262,504 BORING METHOD: €2 DATE: §-2-75 LoGATION: E 2,261,000
. T STANDARD (@ Wneonfinad Compeesslve Streagtn, TSF i — STANDAAD & yncanfined Campressive Sirength, T5F
o £ |eenerRaTION s 2 s . s u t g PEMETRATION s N 3 A . E
g d [, p| ¥ [oretest Oy Cendiy, poF 7 W 8 o] RS Teateal Gy Genaty, PO 7
b Foolded 2 Bl % 20 100 110 120 3@ z z s . gl £ 21 ¥ a5 130 110 120 120 z
o el e W) o =2 h g OI o Wi o® =
o El g ﬁ E W [Twae Contant, % G Pl im., % B e, Wm, s8] & L gg Z Zi U [Ewale tonlent s @ Fui . %% B Lo el
£ $ Balzszl B 18 20 30 40 0 z z I OEE eEn 3 0 20 30 40 50 i
o 7] G985 e hraus pensiratian, BlowsFL. 3 E 1978 § (@ sedarc prelation. BlwaPL. \
8 | sumeace eLevaTion~  B3L ki I : 20 30 ap 50 8 | surFace ELEVATION— 682 @ns| = 10 20 30 za 50
. — I | Brown and Sray moist stiff SILTY 6?7 50
' — —— CLAY (CL) /9 =
] - ) ) 3 lso
end | -medium stiff 375 '/ o
i ] . -5 5.5
Black and Gray moist medium stiff 1}?.5 100 a
. ~ 1 CLAY {CL) 5. =
- - s 2 {100
= See Log of Boring No. 10 bd Brown moist medium stiff SILTY Iy 4 Ly
. L 1o ] L 1ol cray () a
: ] — : ; 4 1100 \
3 1 Brown moist very stiff SIRTY 6/11 o
2 CLAY (CL}
' ] 5 |10
; 1 &6/1
g - 15 i 15 /10 =
~stiff, trace sand 4 100
L - a/8 .
~boulders to 189.0° ! ] )
e 3 100
| = - . . . /6
1 - 20 U Lop| -mediuvm stiff, trace sand [ g
e R2.5 -
' Yellow wet very dense fine SAND 31 |50 ) — ha, 3 heo
L 25 (SF) with trace Silt B 50/.2 5| Brown very moist £ine to medium B8/14 e
1 T SEND (5P) \\
] P7.5 ] b o —
== - - 50/.3125
I— Gray wet very dense fine SaND W s0/.2125 JF bowd Brown wet verv dense fine to coarjf g “‘-\‘
' 1 (SF) - 1| samp {5W) with some fine tocoarsd,
. TS 20.4 30 Gravel 5 1
— Gray fine grained Quartz SAND- b—| White fine grained LINESTCNE RC 1
——  STONE rly cemented RC 1 _— i . s RrOs lea
, very pourly cemente ROD 51 ~vertical iron stained joint ¥
‘1 o 28,8 to 0.8’ 13
# 35 2% ~clay partings at 32 and 33!
1 - —~ - [
. #‘ L ~interbedded with glauconitic
S sandstone and shale 35.4 to 38.3
Bg, &
i P H0- 40 H
.\ e T
i [ )
1 =1 |
. COWPLETION DEPTH: 40,0 NGTED ON ROOS FT. COMPLETIGN DEFTH:  38.8' NOTED ON ROSS 25,0 FY.
* GROUND WATER: AT COMPLETION £ GROUND WATEHR: AT COMPLETION ET.
RoGI COAE DramETER: & /8" AFTER HRS. FT, ROCK CORE DIAMETER: 2 L/B" RETER HRS. FT.
3
g



e

BORAWNG METHGD: HEA

LGE OF BORING NO.

12

Ortumwa Generating Station-Unit 1

Chillicothe, Jowa

6-3

-5

DATE:E 6-13-75

H 400,000

LOCATION: B 2,361,000

LOG OF BORING NO. 13

Ottumwa Generxating Station~Unit 1
Chillicothe, Iowa

L

: T STAMDARD © Unconfinod Comarassive Strength, TSF
¥ g PENETRAT N 1 s 3 4 5 S
“ B b1 el # Gt Bry Gansity, FOF 2
g gy e ik 50 10 116 120 138 b
@ B AR 5 31 U T Watir content, % [ Pl LML 3 L L S i
[ < jad %—‘ﬁ o 12 20 30 a0 50 3
G S v _J'fg ¥ Stnoard Penatration, Biaws/ i,
0 | SURFACE ELEVATION=- 637 i 3 10 20 30 ag 50
L] Dark Brown moist medium stiff 33,4 25
i~ SILTY CLAY {CL) a
2 25 ] 2
1 ~soft ) 2/3 ¢
- 5 X o
— Dark Srown moist soft CLAY (CL) 2, oo
L 2/3 =
o
L | Dark Brown very moist soft SILTY 2}2 oo
L 1p] CLAY (CLY with trace Send 2]
] 2_ oo
2/3 o
.t Brown wet very loose fine SAND
(5P} 2 Loo
15 Brown very molist medium stiff 33 a
[ 72} SaNDY CLRYEY SILT (ML) 4 loo L
- 3/2
Brown wat very loose fine SAND -~_____i_1
| (5P) w/clay seams aznd weathered 26},31!.00 -___M___“
- 20 limestone fragments g
[ Brown wet very dense SILTY fine 24 g
F—i L0 coarse SAND (SM-SW} with some < o
- 251 fine to medium Cravel br ot A5/34
White fine grained LIMESTONE with, RC 1 .
irregular clay filled seams ROD a5
1 25.2-25.2" B
. 30] —vertical fractures 26.7-27.7%° Hee 2
] 3 28.2-28.5"
an 1.4 | ron pao
Gray fine grained SAWDSTONE and 47
LIMESTONE Conglowerate
.35] (possible Paleo washout) -
- 40 4

COMPLETION DEPTH: 35 31

A0CK CORE DIAMETER: 1 7/8"

NOTED ON RODS  1}.5  FT.
GROUND WATER: AT COMPLETION FT
AFTER HRAS. 1,

N 400,000
BORING METHOD: HESA DATE: B=10-75% tocaTion: B 2,258,700
. _ STANDARD | @ Unconfinea Compressive Strengin, TSF
z E PENETRATION N . » . . Lg‘
"_'1:- 8 _ p| F D Naturs Ory Density, PCF P
% i jE z zl oz 40 100 3o 13p 130 -§
2 B BE B 5| @ VG Coment, % W Pam. Lim, w B L. Lo B g
E £ |am zs¥| 3 10 20 30 e 50 z
bl B S0g | § e stmaind Penctration, BowsrL
0 | surPAce ELEVATION— 19 ki T 1) 20 20 a0 50
j—1  Brown molst medium ctiff to stiff 4f,5 50
fd  CLAY {CL-CH) '\ A
el S 178
- L4 b
i | Brown moist medium stiff SILTY 3/%5 Fo0 ./
CLAY (CL} with trace Sznd
3 loo
- 577 \
R 1.0} 5 lag
Brown siightly meist very stiff 9/10
CLAY {CL~CH} w/trace Sand & Gravell3 o
= 7. koo
1 Brown and Gray mottled moist 10/18 \
15| very stiff CLAY (CH) RS,
R t 5 Log
. . | . B 12715
Brown slightly moist vary stiff L
S : & o0
CLAY (CH) 131/14
- 20 2 =
::” 100
| 8713
- 25
zs.qi
— Brown moist medium stiff STILTY
—{ fine sanDp (sm} With trace med- & LOO
f--=  jum to coarse Sang 10/14
=4 0.
[ Brown moist medium dense fine to
1 coarse SAND (SW) with little
f--{ fine to medium Gravel b4 9
- - -5 10716
l.ag1 Cray wet mediwm dense fine to
[ medium SAND (5F) with trace fine 6,5
Sravel
— Rrown wet loose SILTY fine to coagse a4 loo
}—— SABD (SM-SW) with some fine to ’ I 4/8
Lag| medium GRAVEL
—— 21
1 Gray and Black massive SANDY SHALE
| with thinly laminated SANDSTONE
" || RC 1
FOD | 100
] B8l

ROCH CORE DIAMETER:

COMPLETION DEPTH: {cont.'d on next page)

1 778"

GROUND WATER:

HOTEDONRODS 36,2

AFTER HRS.

T
AY COMPLETION . .
Fr




T
LOG OF BORING NG. 13 lcontd) LOG OF BORING NO. 14
Ottwmwa Genarating Station-Unic L Ottumwa Generating Station-Unit L
chillicothe, Iowa Chillicothe, Iowa R
N ¥ 400,000 N 400,000
BOHING METHOD: H58 DATE: 6-10-75 LQCATION: E 2,258,700 BORING METHOR: HEA DATE: 6-3-75 LocATION. E 2,263,750
. : STAMBARD @ acanined Comoressive Stremgte, TSF . - SYAGOARAD |© Uncaniires Comoressive Siranpzn, TEF
. g N ) 2 s . R E E_ ¥ PEMETRATION N ES 3 & 5 §
o 8 | {5 ater Bry Genity, PEF 4 o 2 ot # IR Gry Derany. FOF [
z E.mie € 2| X ag 1a6 110 120 130 > < .. £zl X S 100 110 120 130 F
o S o Wl oZ o . Sk s W[ o= ot
& ZLOER R S B g W Content, % @ Plast. Lim., % 8 Lia. L, G ‘;“ @ e £: ;_; [ vater Coment, n 17 Faam. Lim, % B Leds Lim. e 3
z FrE L 3 bE) 20 20 i 58 x i z ¥ | 2 I 20 6 ag 0 z
| o B 952 8 e TEedad Ganatratien, Blawi/et. ' % [ GG | 3 [F Standare PerclistGn, BlawiF .
2 ] SURFAGE ELEVATION=- @ mefy X s 20 30 aa sg & | syRFAcE ELEvATION-  GHE LR - 12 EL:] 20 26 B
| P . Brown moist stiff SILTY CLAY(CL} 3 40
“ | e RC 2 H—— 3.d 5/7 [:
— RO 180 . B 3 75
_— Q.m 4 Brown moist wmediwm stiff CLAY (CL &/6 a
! - 55 H = ;
- L —t 434 1a0
- Gray fine to medium SANDSTONEZ ] ] 8.9 4 i "
——1 with thinly lamipated SHALE 58, 3 2 4G a
S Brov i i iff & 3 @
white fine grained LIMESTONE withi rown molst madium stiff SILTY s 2

T
@
2

T
T
ot

o

a few stylolites and solution CLRY {CL)

- 2 |12 @ a
|t enlarged bedding planes RC 3 S 4/5 2]
~0.3* gray shale seam at $5.0' RQD | 200 ol ~RLIEE ¥ 3 L0
- 78 5 hg . 5/7
‘ 83 : . ‘ . ) 2 hoo
I Brown slightly meist vexy stiff 11714
— | CLAY {CL) .
"y . : 107141
| + 70 Gray SARDY LIMEETONME 3 - 20 \
\ ‘a— B> 4 [ -medium stiff w/limestone frag. a/3/ \
- a.cieon {93 - by B 5o/ 3 100 [
G £1 i LIMEY friahl 2B P
. - 75| Grey Eine grained ¥ friable H Wnite fine grained LIMESTONE w/ e 1
- Quartz SANDSTONE Ciay f£illed joints w0 | o4
. P4 ~Jjoint: lossiy spaned 24.77
i ~poorly cemeneted in seans Eshgl: ;aggixgs?? ;B.E' Lo - 26
g - 53 L - 30 ===
F; - RC 5 M
. F‘ || -irregular clay filled seams in ROD 83 [
limestone 84.0 to B5.07 e
L s Bs.d| 45 . 35 :
t{ White fine grained massive LIME- ]
E . STONE with Chert nodules and —
i Stylolites L
i - 90 r T
5 RC & T
. S ROD ag Pt
. 240 st
55! Gray Fine grained LIMEY SANDSTORE BP9 - ¥
. ot -—
. j—d Gray fine grained SANDY LIMESTONE T
—shale partings 2% to 1087 — :
100, &

E 11 ar DERTH: [ NOTED ON RODS FT.
COMPLETION DEPTH il NOTED N RODS FT. COMPLETE 297 " i > i
log.90 GAOUND WATER: AT COMPLETION 1. - GROUND wATER: AT CORMPLETION [

f"? AQCK CORE DIBMETEAR: 1 7/8" AFTER HRS. FT. ROCK CORE DIAMETER: 2 L/@" AFTER MRS, FT.
F
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LOG OF BORING NO.

15

Ottumwa Generating Statiom-Unit 1
Chillicoths, Iowa

N 404,000
BORING METHOG: HSA DATE. 6&-4~75 LoGaTION: E 2,265,600
) - | ATANDARD 1 LAconiined Compressive Streamin, TSP
; F |rewgrRATION L 2 3 a . %
u g .9 # & Natarel Dry Qensity, PCF -
g e £ 5l 50 366 310 136 130 z
v ol S LE 5 ] Watar Content, % o Pasl Lim., % 0 LG, Lidy, % LJ
= g EET R 17 20 38 g 50 I
g [ B'fg o [ 5izndare Benctration, Glowiri.
2 | surFacs srgvation~ 652 La=}ox 1 2u 30 40 50
p  Dark Brown and Gray meist medium o 3}4 50
b= stiff SILTY CLAY (CL) &
2 50 =] B
—soft 5 273 a
=) 6.4 2 100
- ; £ : 1/t @ =
Dark Gray moist vary soft SILT (M) qg o
with hrace. Clay 8, 1 o0
I FE} moist very soft CLAYEY SILT 171 @ e
(mL) 01 oo > o
ha. 478
f--1 Brown wet fins te coarse BAND(SW) g 25
——i with trace £ilt and fine Gravel 5/9
15 4 40
- 5/%
= 4 25
S B/10
- 20
k2.4 ]
Gray web loose SILTY fine to coarge 10 “\__
. SAND [SM-SW) with trace Clay 4. a0 2160 o
- 25| Wnite fine grained LIMESTONE withl .,
— solution enlarged bedding planes E6-4& | .. 1
- _at 2 Zo 3" intervals oD 150
Gray fine grained Quartz SAND- ) o
'“';j” STONE, poorlv cemented 29.9 .
White fina grained LIMESTONE w/ 7l BC 7
irregular clay filled seams BL. 4 ROD 90
bt white Fine grained LIMESTONE w/ 50
1 several chert nodules
+ 35 *
a— RC 3 RDO
] ]OD
bt 7a
T 39. 4
- 40

COMPLETIGN OEPTH: g gt

ROCK CORE DIAMETER: 2 1 /gn

GROUMND WATER:

MNATED ON RODS T

AT COMPLETION
AFTER FAS,

)

FT.
FY.

LOG OF BORING NO. 1&

Ottumwa Generating Station-Unit 1

Chillicothe, Iowa
R 400,750
BORING METHOD:  HSA DATE: §-13-75 LOCATION: E 2,265,800
. - STRNDARD |© Unconlined Compressive Strengin, TSF
e E BENETAATION n 2 a < 5 H
d o . @] ¥ [T raturar Dey Denity, PCF 2
g gé_- :"E 5 2l z a0 100 10 120 130 32:
b} Ee Bzl & 51 U O Wale contont, w § Radt. Lim, 5 B L LS
E EER G A L& ] 30 ag 50 4
b o 3',’2 o [ ® Standsrd Penetraion, BIowisri,
O | SUAFACE ELEVATION=- 652.5 Ll 10 an 20 20 50
-1 Dark Gray moist mediwn suiff 354 40
BILTY CLARY (CL) ¢
— ER §-10]
| 5 4/5 a
5 Brown very moist loose SANDY I 2 30
STLL. [SH) . /8
Brown moist very loose fine SaND L2 j10d
—1 5P} i/
10 —wet EL.00 1 {100
+—— Dark Brown very moist soft to very 0/2 =)
— soft CLAYEY SILT (ML) ¢ j1e0
s ) 1/3
. 15 4 o
pod Brown wet medium dense fine to 7 100 \‘
Pl coarge SAND (BW) with trace to /12
i litele fine to mediun Gravel 4 475
— 7/13
- 20 b1 X
i Gray and Brown wet dense SILTY
— fine tc coarse SAND (SW-SM) with
—25 little §ilt and Gravel {Sandstone I \’
" and Limestone fragments)
. L 18 {100
. — 18/16
b 30~ i E ]
mediun dense h1. o) o/12|50
i | White fine grained LIMESTONE w/
P .| drregular Clay f£illed seams P24 re 1
—— White fine grained massive LIME— RQES 96
35| STONE with Chert nadules{at 35') Lg -
1 and stylolites -
L 40 5

COMPLETION DEPTH: 36,01

ROCK CORE DIAMETER: 1 7/8"

NOTED ON RODS 8.5 FT.
GACUND WATER: AT COMPLETION - ET.
AFTER HRE. FY.




LOG OF BORING NO. 7

Chillicothe, Iowa

Ottumwa Generating Station-Unit 1

N 400,000

LOG OF BORING NO. 18

Ottumwa Generating Station-Unit 1

Chillicothe, Iowa N 401,730

ROCH CORE DIAMETER: 2 1/g"

BOAING METHOD:  HSA DATE: 6-16-75 LOCATION: £ 2,267,500
,
z T STAROARD |9 Uncontined Campressive Strenglh, TSF
'I:‘ E BENETRATION i 2 3 3 5 %
. 4 H mi ® [EFhlerer By Deasty, BOF 2
: 3 I 58 106 130 130 a3 &
2 Rl S $ .21 Y [Wae content, % @ PRst. Uie, % & e Lm Sl
. £ < 8l 254} & 10 20 ap 40 58 H)
-3 & B 9TS ] o [Wstndwa rercuatian, Blows/F,
C | sURFACE ELEvATION~ B52 ari] ¢ 6 20 20 ar s
' i~ Dark Brown moist medium stiff &5 25
: SILTY CLAY (Ch} 2 |10 2
1 1/1
. ~-very scft 5.5 o
y 3 - 1 koo
& park Brown very moist very soft 1/2 o
F‘ SILT {ML} with trace Clay 1 hoo
P 28 o5 i
L ip| Brown wet soft CLAYEY SILT (ML)
1 with sand seams
H 0.3.4
' et Brown wet loose fine to medium 43,4 50
151 saND {SP) with trace Silt and
L | coarse Sand
. - 7 150
i | ~madium dense 7/8
: 20
_— 254 P
1 . —
. —— Lt Gray and Brown wet dense fine 11 so/.4f 10 e
SAND (SP) w/soft Sandstone frags. 24,
25 |1
b gray to Green fine grained LIME RC 1
4 |1 STONE with interbedded Glawconiti ROD |88
3 —— Shale and Sandstone 1a
Bl o . .
F 30 ~white fine grained liwmestone w/ 223
shale partings 27.2 to 27.67 3
] -
f
- i
" A ¥
1 |
. ]
f? S_—
. ; COMPLETION DEPTHL =g 31 NOTEDOMRODS 1.7 FT.
) FT.

GROUNDWATER:  AY COMPLETION

AFTER HRS. FT.

Bame

BOAING METHOO: Bsa DATE: 6&-4-75 LogaTICN: E 2,259,700
_ ~ STANDARD |® Uncoatince Comaceisive Strengta, T5F
£ [ {PENETRATION N s 2 3 s H
l ] o] |[FRaioni Gry Centty. PCR £
Z E- £ el = Er 100 130 120 110 z
il s @ ul = b B
) [ 3 .x 1.)1 T Water camend, % & PRI Lim. % 10 b Lifn s o
z g EE A e 2 30 a0 50 I
4 [ E’,“’g o [§ Engaid Binciralion, BlowsiF L
& | sunFace eLavaTion— 730 =2y & 10 0 2 <p sa
[ Brown and Gray moist mediuwm stiff 4}5 25
1 cray (cu) E S
L 3 50
" . Boas6 e =
. G -stiff > i, 2 iz] B
] S.58 1opgl ™
f~==1 Brown molst medium dernse fine 8
] SEND (8F) w/little Silt =l o
10| Brown moist medium denss SILTY E s hoo
—1 fine SAND (SM-SP) with trace Clay 7710
4 100
T77
2 D -F1- & N T -1
Brown and Gray moist medimm stiff 5/3 ]
.| CLAYEY SawD¥ SILT (ML} |B.5 31 oo
:“20 Brown and Gray moist stiff CLAY 5/6 L = o
(CEL} with trace fine Sand %
2.0
Brown wet loose SILTY SAND(SM)
i with trace fine Sand 5.5 35 EOO
- — 3 8|
-25| Gray very moist stiff SILTY CLRY r
{CL) w/trace Sand s i‘"“‘*—-__\
I . I
.| Black weathared SHRLE E 24 I
0 5 507.2|78
. 35 5
paly COAL i,
! Gray SANDY FIRE CLAaY
- —clayey sandstone 37.0 to 38.5'
Y 9.5
401 Black thinly pedded SHALE RC 2
ROD 100
56
. 2
- 45] Gray SEMDY FIRE CLAY and Black M e 2
- SHALE & -
. N & . < ROD 100
Hard Black SHALE with Pyrite ané 735
i . Clay Seams
SRS S 6ot d on nexs page) SO e IS
ROCHK CORE ClaMETER: 2 L/8"7 AFTER HRS. FT.




T W

LOG OF BORING NO. 18 {cont'd) LOG OF BORING NO. 19

Ottumwa Generating Station-Unit 1

. reagn Ottumwa Generating Station-Unit L
Chiliicothe, Iowa

Chillizothe, Iowa

e D,

fun

¥ 401,750 ) ¥ 400,000
BORING METHOD: HS5R 0ATE: 6-4-75 LoCATION: E 2,259,700 BORING METHOD: HSA DATE: §-11~75 wocaTion: E 2,259,500
. = STAMDARD |@ Uneanimes Camprossive Strength, T5F A _ STANGARG | ® Uncanfines Campresiive Sirengia, T5F
i g ]PEMETRATION ) 2 . o 5 u I £ |PEnETRATION N : 4 4 5
o 8 J. | . pl ¥ 12 Notues Doy Deasity, BeF P u 2 ol F G st Diy Genaty, FCF
z FooMgl 5 oz) 2 20 10e 1i0 130 130 o < E- e £ 21 ¥ 50 300 110 120 130
a SRS o Wi oo 31 B o] by o=
@ am %E 2 5 ¥ I Waier Captant % @ FRel Lim, % Lia. B, % s " a Pi fag] g LE] @ [ eter Content, % @ Plast. Liel % B LG, Lhm.,
i & Az g be 2 s s s |z z 3 jZg ey 2 v e 30 an sp |3
jr} N BT 13721 @ |6 Stonaara penctation, Blswiet, g B S‘fg . 5 e Stemdera Ponstrstion, BlowerFi.
O | SURFACE ELEVATION— @A= 10 20 39 ao 50 O | SURFARE ELEVATION— T0B Zas ]z 10 z9 30 4D 5
A BC 4 |....| Brown and Gray meoist stiff CLAYEY Gf”'i 10
T ROD |98 L] sz (ML) 2.5 o
3 Brown and Gray moist stiff SILTY 6:"9 25
. | CLAY (CL)
35 1P s IR
FEQD koo Reddish Brown slightly molist very g 7712 o
] = P SELiff CLAY (CL) a
" n T [} 5 5 a0
L e ﬂ;:}:(ws\m- % and thinly laminated 0] i Brown and Gray mottled meist very 9/10 s
o -10| stiff SILTY CtaY (CL) Neli=1
- - 3, Leo
Brown moist 5tiff SANDY CLAYEY I 576
S STLA (ML)
14.0 8 ECO0
a H 15 rown meist medium dense SILTY 8/%2 a»
M Fine SAND (SM-5P) w/trace Clay & 4 i
— Gray Silty Clay seams art o
8.3l 5 178
L 2o | Brown molst medium dense fine to 12713 \
- B medivm SAND (SP) with trxace Silt
o and Clay ho .0
— Brown moist dense SILTY fine to
] coarse SANMD (SM-SW) with trace 7 75
3 bt F25| clay 12,27
- — E7. 5
r—] Dark Gray weathered SANDY SEALE 33 \
3 S0 g, o 50/.2( 7%
[ 3 Gray fine to medium grained B
SANDSTORE with thinly laminated BC 1
- Black Shale RO | 100G
T 47
L | | 35 L1
T 6,4f [ RC 2
- Gray fine graiped magsive LIME- BDD LOD
I STONE with Stylolites, Clay 85 1
1 4‘_‘0 partings and solution anlarged
) bedding planes RC 3
] — RQD |96
[——1 8o
- 1 45 H
ot — 46 2
COMPLETION DERTH: o B NOTED ON RODS FT. COMPLETION DEFTH: V NGTER GN RODS FT
Og‘? « GRADUND WATER: AT COMPLETION Fr. {cont'a on next page) GROUND WATER: AT COMPLETION 7.8 1,
ROCK CORE DIAMETER: 1/8 AFTER HRS. £7. ROCK CORE DIAMETER: 1 7:gv AFTER HRS, T




LOG OF BORING NC. 19 (cant'd)

Ottumwa Generating Station-fhit 1

Chillicothe, Iowa

LOG OF BORING NO. 20

Ottumwa Generating Station-Unit 1

N 400,000
GOAING METHOD:  HSA DATE: 6~11-75 LOCATION:  E 2,259,500
. - STANDARD O Uncenlined Compressive Strenaih, TSF
r E PERETRATION 1 2 3 4 5 §
4 & il # o Naterar Bry Density, PCF P
& Toofp] o2 > a0 100 138 120 130 S
5¢[aF o @] = £
w = ;n, @ LR g I water Content, % @ Phst Lim, % @ bla. Limu S g
£ s [c8l FsE] B 10 2 an a8 50 i
o 5 M998 o [ Swuncia reneaton, Glaws/et
0 | SURFACE SLEVATION— BmI| @ 18 a0 30 40 sa
] Gray to Green fine grained BC 4
LIMBESTONE with interbedded RRD iz
Glauronitic SHALE and SANDSTONE 0
] {stylolites in the Iimestone) I
- 55
RC &
_— RQD 74
a5
L 60 _
— I
Gray fine grained friable Quartz
ey SANDSTONE
655 (some seams locsely cemented) | RC &
[ 53] s 6| FED_ 100
- 70 H
_—
COMPLETION DEPTHI g5 61 NOTED OM RODS FT.
T3 an GROUND WATER: AT COMPLETION FT.
AOCK CORE DIAMETER: AFTER HRS, FT.

Chillicothe, Iowa % 401,000
BORAING METHOD: HSA pATE: 6-13-75 LOCATION: E 2,282,750
j — STAMQARD |® Uncenfingt Comprowsive Strength, TEF
I E PENETRATION i z 1 P 5 lgl
“ 8 _wl R ID mawial Dry Gensity, POF F
z s FozloE 50 100 110 320 130 5
5 f‘; B u 0 wiatar Content, % @ PLASL LM, % @ Ua- Lim., %] o
£ gEL1 3 10 20 30 an 50 z
% B¥9 & [@sunasd Fenaiation, Slowi/Ft.
A | suRFACE ELEVATION=— 658 BRI 16 20 30 a0 50
—— Breown moist wvery stiff SILTY & 5
— /8 El
CLAY {CL}
5 0
-medinm stiff 5.5 574 ¥ B
5} - - 2 oo
| 1 Brown wet loose fine to medium 2/3
SAND {5P-SM) with trace Silt o
F 11
R 10, /
10 e ]
—1 Gray dry hard Calcarecus CLAY with [ 50/.2 [~
1 LIMESTOME fragments{weathered
limestone) ia.34 50/.3
15| Gray fine grained LIMESTONE with Hzae 1
—1 interbedded Giauconitic SHALE ROD a2
— end SAHDSTONE 1z-3 6
- 3
Gray fine grained SANDSTONE
. 2g] {loosely cemented) 3
RC 2
- wo |77
P . i7
- 25, ~friable sandstons 29.0 to 31.8° &
——1 -sand sized limestone frags.
~—] 31.2 te 31.8'
30 ’ L]
] Bi.g | RC 3
1 White LIMESTONE with irregular 52, 8| BQD 198
|| Clay Filled seams g5
k. 35| White fine grained massive LIME- |
| STONE with Stylolites
1 28,5l
L Gray fine grained massive LIMEY
L AG| SANDSTOHE RC 4
] RGD Iat}:,_
M-
LEFTH: t NOTED ON RODS R FY.
SaupLE TR T o40.0 GROUND WATER: AT COMPLETION 8.0 FT.
ROCK GORE DiAMETER: 1 7/8" AFTER HRS. FT.




e

g

T,

s

LOG OF BORING NG, 213

Ottumwa Generating Statien-Unit 1

LOG OF BORING NO. 21

{cont'd)

Ottumwa Generating Station-Unit 1

Chillicothe, Iowa
¥ 400,750
BORING METHOD:  HSA DATE: 6-15-75 LoeaTION: § 9 284 100
B T srampant O Uncontines Compressive Strengih, TSF
I3 E | eEnETRATION 1 2 3 a B §
\:J; 3 ® ¥ 0 neatural Dry Denzity, PEF =4
& .Ml B 2| 2 30 100 150 120 130 5
o SEEE D ow| o= B
@ e %E R .2 g [0 Water Content, % @@ Plast, Lim., % B g, Lim,, S| d
z 2 EWFEE 5 12 20 an ap 50 z
3 O] 9TE | & e ESnaig Ronewation, GlowsAt.
O | SURFACE ELEVATION- B31 i 1 2D an 40 50
I . . . 4 |50
Park Brown moist medium stiff 4/6 o
j—t SILTY CLAY [CL) k| 50
F— 2/4
[
- 3 79
4/5 a
. 31 ROO
i3 —very moist, wvery soft 2/1
a
- 10
12,0
™™™ Daxk Brown wet loose SILTY SANRD 2
— 2/6 (100
.15 (SM-ML)
lg. 0 ¢ oo \\
— Brown wet dense fine to coarse E 19/27
20| SAND (SW) with some fine to coarsd T
| _Cravel 1.5
—- Light Gray wet very dense fine
SBHD (5P by, o
™ (s?) g 50/.5
i o7 50/-3) 10 )
| 30 - 1
Gray fire grained Quartz SANDITONE RC 1
——— {(hon calcarsons) ROQD a8
- 19
L 35 L]
=1 B2
[~ RQD JO0
66
L 40 -
45 1B
S ROD a7
- 64
COMPLETION DEPTH: ) NOTEG ON RADS 5 g FT,
T fcont'd on next page} BAOUND WATER: AT COMPLETION i
ROCH CORE DIAMETER: 1 7 /00 AFTER HRS. FT.

Chillicothe, Towa R 400,750

BORING METHOD:  HSA DATE: 6-15-73 LOCATION: = 2,264,100
§ - STAMDARD |® Unconfined Comprossive Strenstn, TSF R
£ £ 1PENETRATION R 2 3 2 5 2
S- B w1 # 15 Tatara Gry Censity, PCF s
bt Ty 2 oZ] X 50 1a0 110 120 130 -
h SEIL G W T - - - bt
“ L sl & 2l W D Water Contenl, % @ PRet. (s % B Lia. Lim. Sy
z T 1SN z=E) g 10 20 30 a0 50 z
3 = 998§ e renaars pendination, Blowif i
O | SURFACE ELEVATION= 2=t oL 10 =0 30 2 s

- 55 5. 5

Green to Gray Glaconitie SILTY RC 4

F.— SANDY dense SEALE ROD EE

T 0.a &5

L 50 .

i

ETONE

Gray fine grained Quartr SAND-

[logsely cemented, non calcarcous) 4

T
o
Ut

L T e T A 1

COMPLETION DEPTH: g4 41

HOTED OGN RODS FT,
GROUND WATER: AT COMPLETION Fr.
AFTER HRS, FT.

ROCK CORE DIAMETER: 1 7/8%




R

L.OG OF BORING NC. 22

CtrumWa Generating Station-Unit 1

chillicothe, Iowa

LOG OF BORING NG, 23

Ottunwa Generating $tation-Unit 1
chillicothe, Iowa

N 399,000
SOAING METHDR: HS2 BATE: 6-15-75 LOCATION: B 2,267,000
. - STAMDARD |@ Uncanfincd Campcessive Strength. TSF
E ; PENETRATION 1 2 3 a 5 I§
ﬂ- 5 B # | Maturai Gry Gensty, FCF g
o Mg & 2] % £ 108 130 126 330 =
& PC BEl % %) W [Fwere conter, G PR, LML 0 L. Lim. d
E z ?:g g2y 2 0 20 ag a0 50 z
& BTG99 o [ @ Enaira persiraton, BlawaFL
& | sSURFAGE ELEVATION— B51.5 ket IR 0 20 30 ag L0
% Dark Brown moist mediuwm stiff 3“33 100 B
SILIY CLAaY (CL) 1 75
—_— 2/2 o
5 | 1 doo
— 1/2 o
-very soft
= 1 1900
T— 1/1 a o "
10§ -very soft
2.0
j--| Brown wet medium dense fine to ) 100
7| medism SAND (SR} with trace Sile 4/9 N
TO—" 1.5
Brown wet medium dense fine to 6?8 50
| op| medium SaND (5P} with trace $ilt E
—] and coarse Sand
f 551 —little Gravel S'EE 11;’17 50 \
White fine grained LIMESTONE RC 1L
-sandy clay Glauconitic bed at RQD |75
] 29.57 i
—-irregular ciay filled seams in
30 T etann 28 8 LA 30 3t 0.3}
RC 2
— White fine grained massive LIME- ROD 193
—— STONE with Chert nodules and 483
b gy .
15 ylolites |
—7 -shale partings at 35.0, 3%.0 —_—
— 4 39.5%°
and 39.5 ReD |B4
— 0.0 BO
4
40 L. =
EPTH: NOTED ON RGOS 7 FT.
COMPLETION DERTH 40'0‘ " GROUND WRTER: AT COMPLETION 3 FT.
ROCH CORE DIRMETER: 17/8 AFTEA HRSG. FT.

N 400,000
BORING METHOE:  HSA QATE: §-17-75 LOGATION: £ 3360700
X ~ STANDARD | © Uncontined Commicisive Strengin, TS -
| £ PENETRATION N 2 3 - s g
uf 4 Fal * I waturas Ory Bensily, PGF S
E 5. iy 2 2T X 20 100 138 130 130 z
o = ol Mt SR YT} [4 k- a - £ T )
“ o BRI S S| O fDweror corient, s @ Pl Lim. % Z L. LimU%R] g
4 z E',}.‘ zedl & 10 20 a0 &0 50 H
o ﬁ P 2?% Y @ EISAgars Benclration, BINWiFL.
o | sureace eLEvATION~ B56 ens| & 10 28 20 20 50
|-—{ Dark Brown moist medium stiff 3 B
3/4 °
SILTY CLaY (CL} 3 hpo
_— 4/4
5 *
: | 1 4 too
- B d4/6
2.0 2 ROG
L. Brown ;et very loose to loose B 22 N
- SILTY fine SAND (5M})
_E_G_ 2. LD
- 3/3 .
—1 3 ROO
151 -clayey silt seam
3 00
2/3 °
-clayey silt seam q 25
] 3/3
L 20 [
2
1 Brown wet medium dense fine to 1
madign SAND (SP) with rock 13/27
- 25
fragments
S 7.4
H— White fine grained Limey SAND- PALA3
STONE, -
30 . - . HoRC1
White fine grained massive LIME- ROD .
STONE with cccasional stylolites o
...t and Clay partings el
|35 ] wirregular clay filled seaws |
—{ 28.3 to 29.4'
— 7.4
=40 H
COMPLETION QEPTH: 37 4 ! NOTED ON ROGS 8. 1 .
" GROUND WATER: AT COMPLETION FT.
RoOcK coRg oiamETER: L 7/8" AFTER MRS, FT.
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LOG OF BORING NO. 24

Ottunwa Generating Station-Unit 1

Chillicothe, Iowa

LOG OF BORING NO. 25

Qttimrva Genermting Station-Unit 1
Chillicothe, lowa

M 399,150
BORING METHOD: ESA DATE: 6-16-75 LOCATION: E 2,280,000
- = STANDARD 1@ Uncentined Compreasive Strength, TSE
I £ |reneraaTion | . 3 2 5 %
‘_"I & o R S Niataral 7Y Osrsity, POF =
g 2, bzt 221 90 100 118 126 130 =
@ [ g'& 2z W [GWater Content, 5 @ Braek. G % B e, o] o
£ T |35 g 2 18 20 30 ag 50 z
£ o T R Y T T 1"
) = AT & [@SEheard senetanan, BiowyFt
Q | suRFACE ELEVATION~ G7L e 10 20 30 40 50
| Light Brown slightly moist stiff 5 150
bt SILTY CLAY {CL) /8 a
5 100
——1 Light Brown and Gray mottled mois 6/10 o
- 5 stiff to very stiff CLAY (CL) a oo
o 6/9 a o o
T 5 Lo0
—— ~-very stiff /9 .
20 3 17s
1 Brown moist very stiff SILTY 779
CLAY {CL) with little fins Sand
— 3 p00
- - B/8
1 15| PBrown moist wediun danse fine
e SPND  {SEP) 3 EO0
|} Gray wet mediun dense SILTY fine 7720
|| SAND (SM-SP} with trace Clay 11 Loo
L op Brown wet medium dense fine to 13715
coarse SAND {SW) w/trace 5ilt and
some fine Lo coarse Gravel
] pxd| oy .
—| Gray moist very dense SILTY fine |,, - 50/.2] 100 \
| oz] SAND  (SM-SP) P )
[ Gray fine grained friable Quartz RC 1
|4 SENDSTORE with Dark Gray Clay RRD 1100
[1 laminations 82
. 24, i
- 30 A
COMPLETION DEPTH: 29.7° RGN WATER! NOTEM ON RODS 15 5 F1.
1 /8" G t AT COMPLETION FT.
AOCK CORE CIAMETER: AFTER HAS. ET.

H 401,100
BOAING METHOD:  HSR DATE: 6—-17-75 LOCATION: £ 2,261,200
X - STANGARD |& Uncontingd Compressive SIEnain, TSF
[N ..
[ E PENETRATION 1 2 E] 4 5 m
u 8 u| # |G Rt Gy Genty, PGF £
z e tliE fElE 50 100 10 138 339 5
a Fe fER) B o2l W [E Weter ComeR, % @ Plen. Cimh B LS. L o
£ g sl zey ag so T
< - Q io 28 30
:‘:d E P 3‘f§ Y o Stongard Peneiration, Blows/mi1, °
O | SUREACE ELEvATION— QB0 AR I ) 2t =0 20 50
Brovwn meist medium stiff STLAY 4 50
L] coay (on b.s B 5% } a
. . . 3_fce .
| Light Brown and Gray moist medium i 5/7
| o | stiff to stiff CLAY (CL—CH) 2.
3 aga
- 574 o
] 2 50
—] 3/4 a
[ 10
-very stiff, trace sand E 4 100
6/12
15 /
- 4 100
| E 5/7
L 20
7 4 100
] . . 2“! 8/
- 25| Brown wet medium dense fine to
b medium SAND (SP)} w/trace Silt, 57 o)
——{ coarse Sand and fine gravel Loy
— BC 1
|-t White f£ine grained LIMESTONE ROD |94
30 L 0
B Z
1.9 _E\Zﬂm
|
351 Note: Boring filled with sand, H
| Redrilled 5' east,
See log of Boring No. 253
CGMPLEFION DEFTH: 37, O NGTED GR RODS FT.
GROUND WATER: AT COMPLETION Fr.
AOCK CORE olameTER: 1 7/8" ARTER HAS. FT.
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106G OF BORING NO, 25 A

Ottumwa Generating Station-Unit 1
Chillicothe, Iowa

LOG OF BORING NO. 25

Ottumwa Generating Statien-Unit 1

Chillicothe, Iows

N 403,100

N 40%,10¢
BOA NG METHOD:  HSA DATEZ: &~1B-75% LOCATION: & 5 261,205
N - STANDARD |& Unconfinad Comarcssise Stiengin, TSF
I z .
L i |eenETRATION ! 2 3 s 5 H
Y 8 wi # LT i 2
] a . . » b5 Nataral Ory Gensity, PCF -
g i A I 90 100 132 R0 130 %
i 2l £ 3 & Water Contams, % G Fios1. Lim. % B Lo Ul o
i E [H8izSz| gt 1p  a E I s0_ 3T
& [ 99% | G e sEndsra sarstaion, Siewiet.
& | surpack eLavaTIon— B8O ant| & 10 20 30 a0 s
_—
l- 5 il
-
- 10 H
— Saee log of Soring MNe.25
15 H
- 20 L
| 25
M 26 .3
. White fine grained LIMESTONE with]
L Shale partings 26.5 to 30.%° BRC 1
L 30 | rOD (100
~interbedded units 54
33.6 to 36.8'
- 35 L
| 4.5
- 40 Il
COMPLETION DEPTH: 36 &*Y ROTED ON ROOS Fr.
GROUND WATER: AT COMPLETION ET,
ROCK CORE OlamETER: 2 7/8" AFTER HES. FT.

l

IR

BOHING METHOD:  HSA OATE: 6-18-75 LOCATION: E 2,361,700
- — STANDAAD @ Whconfingd Camarosive Strength, TSF
'u: E FENETRATION : 2 3 © 5 §
u é _wm | ¥ [T Nature: Gry Gensity, PCF F
z S - I 50 160 110 120 1an o
@ g ey 2z Y [FWater Content. & & #iost. Limy % G L. Lim. 4
z FR R ] 1o e 30 40 0 H
5 o | v Ef-z’ o [ Stndare Penciration, Biows/F i
& | sureacs eevation- 632 arnf] = i 20 30 9 &2
|| ; o 3 30
Dark Brown moist spft to medium 473 a
stiff CLAY (CHl with trace 2 50
Orgapic material E 2/2 ° @
ic]
[® 3 |7s
l a/5 o
1 2 poo &
3 I 3/4 i
10 5 =
-very soft 2 Loo a B
- 1/2 7 e B
B 1. s
A
+ M =t
Light Gray wet very dense fine jo gt 100/ 10
SAHE {SP} with trace Sile and
Sandstone fragments
- 20

COMPLETIGM DEPTH: 16.8

ROCK CORE DIAMETER:

CROUND WATER:

NOTED ON RODS 6.0 FY.
AT COMPLETION FT.
AFTER MRS, FT.
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1.0G OF BORING NO. 27

Ottumwa Generating Station~Unit 1
Chilliecothe, Iowa

N 401,700
B0DRING METHOD:  HSA DATE: §E-1B-75 LOCATION: ¢ 7 2g2 900
K . STANGARD @ UNGani mec Compressive Stronalh, TAE
I [ |EMETRATION . 2 3 N s u
; 3
) 8 Lol ¥ = Natind Ory Bensity, POF =
R I A 50 108 1D 120 130 %
bl = ga § L2 g ([ water Conteet. % 8 Plait. il G gt Lia. Lim., 4| &
z 2 el 238y £ 10 20 e a0 50 z
& - O 302 B e Ra Seatnatar, mewiit.
O | SURFACE ELEVATION- ©32 ans | 13 20 30 A 50
[~ Dark Brown moist medium stiff 254 30
| | CLAY (CH) with trace Organic - =
material 3 70
" 3/4 2
L 5 o d . ) ]
I . - T
Gark Srown moist medium stiff 2;4 ° &l @
™1 SILTY cray (cr) 6 - @
4 75
1 Gark Brown modst medium stiff 4/5 of = .
- L0 —
CLAY (CH)
4 50
3/4 ] i
> 15 @ i
o]
17.0
b-—] Dark Brown wat medium dense fine
F— t0 medium SAND (sc-guy w/Sihty 8/20: 85
b 20i.0lay soam A1) -

FII NN RN RARRERREN

COMPLETION DEPTH: 20.0°

AQCK CORE DIAMETER

GRQUND WATER,

NDTED ON RODS 10.5% FT.
AT COMPLETION FT.
AFTER HRS. FT.

BORING METHUSD:  H&A

LOG OF BORING NO. 28

Ottumwa Generating Station-Unit 1
Chillicothe, Iowa

OATE: 9~30-758

M 400,645
LOCATION: £ 2,360,355

_ _ STANDARD |® Uncantined Gampressive Slrength. TSE
E_ F | rEnETRATION B 2 ) B N §
o '{;" . n £ |& rmional vy Density, BCF IS
5 Eouxl £ 2| E 20 130 110 120 130 4
@ Ze BE] 3 E| 4 [T were Comen % @ P Cim % B L Lom
T F a2 2 10 20 3p a0 58 z
& Lo 3"‘2’ Y & Sisnowra Peasiralion, Blewi/Er,
L | SURFACE BLEvation— G668 it B to 20 30 20 i
1t Brown molst very stiff SILTY CLAY
ICL] with trace Sand
— 100
5 5.4 558 * g
[ | Bzown very moist medium dense
CLAYEY SAND (SC) w/little Silt '
- . d s I
' 2%/ Dark Gray moist stiff SILTY CLAY B/ oo
(CL) with trace Sand
—— Brown wet loose SILTY SAND (5P-5M) 5%4 2% 1 |
151 w/trace Clay and fine Gravel 2] 1] )
i I
White fine grazined LIMESTOKE
~clay seams &t 1B8.5' and 22.72° RC L
~vertical fracture 17.7 to 15.0!
F 20 ~glayconitic sandstone |[ EQD poo
oo 23.B to 34,27 55
1 ~irrequiarly filled
71 clay seams 24.3 to 25.7'
- 25 L5, A
1 * caved to 1.7 ft at completion
k- 30 b
- H
-
L b
|
GQMPLETION DEPTH: | 857 NOTED ON RODS 13,0 £,
GROUND WATER: oy cOMPLETION §.0 FT.*
ROCK CORE DIAMETER: 2 1/8% AFTER 24 HRS. & 7 T

ATEC ASSQCIATES




O Bk
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LOG OF BORING NO. 29

Ottunwi Generating Station-Unit 1

LOG OF BORING NG, 30

Ottumwa Generating Statipon-Unit 1

Chillicothe, Towa
N 400,925
EORING METHOD:  HSA DATE: 9-30-75 LOCATION:  § 2,260,575
R - TANDARD |® Unconiinta Carmaressive Strengih, TSF
s F | PENETRATION 3 2 3 . 5 Y
f Léj .8 # 5 Naterat ey Dentity, PCF ;?,
b ooy £ 2] so 100 wpo  ize 130 |%
] 2i E5| % 2] © [0 Water coment, % @ Flest. iy B Lia ki) g
F & 8 EExi B ] Bl £ <0 50 I
% S M 8991 I [ Stnasre Ponatratian, Blaws/t
& | SURFAGE ELEVAT:Or— GBS @m= o 1w 20 30 20 51
Brown and Gray (mottled} moist
et CLRY  {CH)
" Rasita [0
poo
- 10 Elﬂfg’_e d
S & ino
- 15 12/13 j: ]=] 4
S 2 1o 4
- 20 /11
L
22.0
Gray moist medium stiff CLAVEY
L] SILT (ML) w/trace fine Sand 24 5 2 100
- 25 Brovn moist to wet mediom dense td 479 \\
dense fine SAND(SP-5C} w/trace \__\
Clay & Silt, Sandstone fragments \\
|| and Gray Clayey Siit partings . 2 lioo \
- 30 59}57
2.0
Gray very moist soft to medium .
SEiff CLAY (CH) g 5%%33100 |
- 35 | White meist calcareous CLAY & [ *
|-~ LIMESTONE Tragments
White fine grained LIMESTONE
-shaly seams 36.0 to 36.57 _
=1" rJay esam =+ 37.0°" ng RC 1
: RQD 55
E 40 Green Glauconitic SANDSTONE with RO
.| interbedded Limestone 5
4')
White fine grained well-cemented BC 2
L 45 | QUARTZ SANDSTONE -
-limestone 1ay;ers 46.2~47.0" RED 82
~poorly cemented 47.0-47.6° 47 8
1 Note: Bag Samples taken O to & £t
7] "Caved to 24.0 ft at completion

COMPLET O DEPTH 47 .51 NOTEDR ON RODS 280 FT.
GAOUNG WATER: AT COMPLETION 23 .5 % FY.
ROCK CORE DIAMETER: 3 1/g" AFTER HES, Fi.

Chillicothe, Iowa
L H 401,345
BORING METHOD:  HSA pATE: 10-1-75 LOCATION: E 2,260,355
i . STRMDARD  [B Uncontingd Comprogive SLSnIn, TSF
T E | FENETRATION N - 3 " .
Lj o o | *® [ORETRaTEr Densty. FCF
I P E - - ©9p 100 110 130 130
g SRl e WX = h = =
" pw BRSO = § [ Warer Comtont, % @ BLst. Lim, % £ L0, L.l
z 4 B EsE) 2 1o 20 30 a0 50
e £ 7] 978 g [FSenaen BEREtaTien. Dlowsit i
0O { SURFACE ELEVATION— 683 e 1 20 30 40 S0
F | Brown and Gray slightly wmoist
wvery stiff CLARY (CL}
— g 100
] §10/12 2 0
2.4
{-d Brown and Gray moist medium stiff g & 106 p a -
- 10| SILTY Cray (CL) 5/4
P2.0
i Brown moist stiff SILTY CLAY(CL)
F—1 w/trace to little Sand 3 73 d
-1 6/7 .
n7.
Brown and Gray moist very stiff \'-\
SILTY CLAY{CL} w/trace Sand a0 2704 75 \
i oo} Brown molst very dense fine SANE 50/.2
[5R} with trace $iit I3 *
Brown wet medium dense CLAYEY £ine ]
SAND {SC) with some 5ilt b 7711
White moist verv stiff calcareous R2 20/.2
25| eray (cny H
i | Gray medivm grained CLAYEY LIME-~
STONE with massive hedding and RC 1
occasional weathered chert nodules]
L 30} ~clay lenses at 25.3, 27.5 and | RUC 100
4 2B.3! 56
i lessmassive 29.6 to 33.07 3.
l—.—! Greenish Gray interbedded LIME- "
i 95 STORE and glaucenitic Shale _._..,i-uj_
Wote: Bag samples taken 0 %o 14 £t
L * Caved to 10.¢ ft at completion
" T NOTED OGN RODS  17.7 FT.
COMPLETION DERTR: 346 GROUND WATER: AT COMPLETION 8.3 * FT.
Atck tORE DiameTes. 2 L/B" AFTER HRS. BT,

ATES ASSOCIATES

ATEC ASSOCIATES




LOG OF BORING NGC.3T

Ottumwa Generating Station-Unit 1
Chillicothe, Iowa

LOG OF BORING NO, 32

Qttmwa Generating Station-Unit L
Chillicothe, Iowa

R o

e

N 401,125
BORING METHOD: ESA GaTE: LOCATION: E 2,260,475
_ T STANDARD & Uncenlined Campresdiva Strength, TSF y
T E | rERETRATION N a 3 3 4
¥ [ @] ® [0 returatary Oendty, FCF 2
5 %rﬁ ﬁ: i 2l % 1 100 110 128 1 E
n Fo R o L2 W T Water Content, % O PRt LML % B LG o
£ é E:&' 35’2 3 18 aa 20 a8 z
E & 11978 § e Sndard Pensiration, Bawi/F L.
O | SURFACE ELEVATION= 589 eS| x g 2a 3n 40
Brown and Gray moist very stiff
t 1 CLAY (CL~-CH)
L00
-5 é B?m
S 7.5
Brown moist medium stiff STLTY E 5 hoo
- 101 CLAY ({CL) 5}5
1 12 .5
Brown and Gray moist very stiff o
15l STLTY CLAY (CRL) g Foo
— Brown very moist wvery sofi SILY
v CLAY (CL) B
iRale}
- 20| Brown and Gray maist stiff SILTY S—
CLaY (CL) w/weathered Sandstone ]
i fragments e
Gray slightly moist hazd calcar— ng
£ 25] @ous CLAY (CL)
et WRAte fine grained LIMESTONE with
i & vertical glauconitic Clay filled
L joint 24.0 to 26.0°'
iels)
m Gray medium grained CLAYEY LIME-
STONE
-6" long vertical clay filled
jelnts ak 26.8, 27.7 and 29.7'
| msandy A2 _0-11 BF
L 35
j—i Note: Bag samples taken O to 9 ft

COMPLETION DEPTH: 33_g1

AOCK CORE DIAMETER: 2 ] /@™

NOTED ON RODE none

GROUND WATER: AT COMPLETION

AFTER RS,

W 400,648
BOFING METHOD:  HSA DATE: 10-1-75 LOCATION: £ 2, 950,665
. _ ETANDARD |® Uncontined Comaressive Strength, 757
I E PENETRATION 1 2 3 5 5 %
o B gl ¥ |8 Tt Dry Genity, PO =~
< £ £zl oz s0 100 110 120 130 %
& e 2 Z| W [ Wetcr conimnl. R F Prs. Limn B B LA, L] o
£ H gEu) 2 19 20 av a0 50 T
E I3 3?‘5’ § [ Stenairs Benctraton, SlawsF1.
& | suprFace ELevaTion— ©86 FEEN - 10 20 20 e 50
Brown and Gray meoist hard SILTY
- CLAY {CL}
12 Qog
5 16/16
! ; 3 floo
10 vary stiff 5711
12
|| Gray and Brown moist very stiff
i CLay (CL~CH) Loo
15
- 20
LOO
- 25
™| Gray very moist dense SILTY SAND
£ (SM} with trace Clay .
b~ 20 50
| B3, \
-1 Dark Gray moist very stiff SILTY 8/16 500 \
35 CLAY ICL} 2072
3 White slightly moist calcarecus | 'f
CLAYEY SILE {ML}
| lWhite fine grained LIMESTONE RC 1
| ~pyrite replaced fosgils at 35.8" ROD [LOO
- 40| ~thin clay layers 36.3 to 3B.3' flas
—— and 40.3 to 41.5°
| —interbedded limestone and green
i 9lavcenitic shale
=143, € +n 44 K1
L. 45
- Note: Bay samples taken U to 7 £t
*Caved to 27.0 ft at completion
g0

ATEC ASSQCIATES

COMPLETIGN DEPTM: 44, 7"

ROCH CORE DIAMETER: 2 L/B"

NOTED ON RODS nong FT.

GROUND WATER: AT compLeTion 13 6 % FT.

AFTER 24 HR%. 26 .4 .

ATEC ARSSUCIATES
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g
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LOG OF BORING NC.33

Ottumwa Generating Station-tnit 1

Chillicethe, Iowa

LOG OF BORING NO.34

DOttumwa Generating Station-Unit 1} -

Chillicothe, Iowa

N 400,805
BORING METHOD:  HSA DATE:  10-2-75 LOCATION: 2 2 260,475
- x STAMOARD @ Unconfined Comprazsiva Strength, TSF
I § |PENETRATION , 2 N R s %}
4 ES .| # |5 MatrarGry Oendty. FEF "
g g [t £ 2] 2 ET) 100 118 120 138 =
S Sk |Fft e 4] % W
b e %n &L E g (> water Contont, % @ PLsE. L, % @ Lig. Lim, g
E 3 dal 23Rl 8 19 20 a0 43 50 1
& g [T 97E] § [@sumens protaUsn, Slawst .
O } SUREAGE ELEVATION= 678 i B 10 20 30 40 50
1 Brown and Gray moist very stiff
SILTY CLAY {CL}
= 7. poo
- 5 § 9/12 WA.\\
-1 ~#llightly moist, haxd iz \
- 104 17/22 foo
4. 000
- 15 ; 8/10 7
L. G
j-— Gray moist madium dense SILTY 75
L 20| fine SAND (SM) mwm. B
Park Gray moist stiff CLAY (CH)
L 25 6,4’8 [-o0 R il i
S 27.3150/0 o]
— white fine grained LIMESTONE
bd ~ahaly seams at 1 to 2" intervals RC 1
30} from 27.3 to 32.0' H moD |87
.| —green glauconitic sandy clay 16
32.1 to 32.57 -
-shaly seams and stylolites 32.5
357" RC 2
to 35.7 RGD- hoo
35 Rs.H .0
—{White fine grained (uartz SammsTONE | B%.9 lop
bt {well cemented) with Limestone B7.3 £3
it fragrents A
4 | Bote: Plezometers installed at =
124 £t and 37.0 ft
P * Caved te 26.3 £t at completion
- 4 H
50
COMPLETION DEPTH: 373" NOTED GN RODS none FT.
. GROUND WATER: AT COMPLETION 20.0 » #T.
ROCK [ORE DIAMETER: 2 1/8" AFTER HRS. FT.

ATEC AS5QCIATES

W 400,925
BOAING METHOD: HER DATE: 10-11-75 LOCATION: & 3 2g0. 355
. ~ STAMDARG | @ Unconfined Compeszive Slrengin, TSP
I F | PENETRATION y 2 5 % s %
o & |, oul # o stenal By Densiiy, PCF o
= Eoo E o2l 2 90 100 110 120 130 %
a 2 ;lg 25 & [ETeaicr Contenl, % G Past. i % 1 Lis, Lim. % Z
i < eHl 55 K| B 10 20 30 40 50 z
I £ 7] 9921 § [T Smnaid Aenstistion, Slawi
4 |surrace eLEvarion- 667 anf| 10 20 ) s sa A\
Brown and Gray mOist very stiff
Lowwd SILTY CLREY {CL}
— g & hoo
A 2 710 2|2
S—_— 7.5
Gray moist stiff CLAY {CL~CH} B 4 hoo
1o & s/e &
1340 I
Peddish. Brown moist very dense 10 |75 \‘\\\W
s SKHDY SILT (KML}w/trzce Clay & softlls.4E-6/311
1 =7 | Sandstone fragments {weathered
sandstonz)
- White Shaly fine grained LIME- RC 1
L2 STCHE
..._.O.... o ROD 27
—glauvconitic shale 4
" 22.5 to 25.1° 8
25 23.4
1 *Caved to 14.6 £t oat completion
30 K :
-
S
COMPLETION DEPTH:  25.4"' NOTED QN REDS TIONE FT.
GROUND WATER: AT cOMPLETION 7.2 T
AFTER HRS. FT.

POCK CORE DIAMETER: 2 L/B"

ATEC ASSDCIATES



LOG OF BORING NO., 35 LOG OF BORING NO. 36
Ottumwa Generating Station-Unit 1 Ottumwa Generating Station-Unit 1
Chillicothe, lowa ) Chillicothe, Iowa
® 401,345 ¥ 401,885
BORING METHO: HEA OATE:  10-9-75 LOCATION: g 2 284,575 BORING METHOD: H3R DATE: 10-2-75 LOCATION: T 2,260,635
_ - STANDARD |® Uncontmed Campressive Strongin, TSF N -z STANDARD 18 Unsonlinad Comalatve Straagin, 157
E' £ PEMETRATION ) R 3 . s § & E PECETRATION 1 2 3 a 5 ®
u 8 | | . o] & [vatini Gy Seniy, FEF F u 5 . Pl T SRIATE ey, FOF z
< £ [ 2 Zlx B g0 110 120 130 1 3 3 ok szl z 20 100 110 120 130 H
o EoEER & ) U o Water CoRlenl % O PRzt LImL % 8 Lia, Lim. % Il kd PLED S B O S waie Content, % & PRE. L, % B La. wima%|
Z I 10 20 30 ap 5o z z I [EA g=k 2 e za B 20 50 z
4 517298 & [N ESR T Dw, & E 1l Sye | 8 FeTenaravemen
0 i sURFACE ELEVATION— B87 ELES I i 20 30 an 58 a | surRFacE ELEVATION— 685 b Bat{ = e s an sa
. t— Dark Gray slightly moist very
t | Brown and Gray moist medium stiff | lstiff SILTY CLAY(CLiw/tr. Org.Matlls g S/S’lﬂ 100 U
p--1 SILTY CLAY (CL} - ] .
S 3 .00 . 1Brown and Gray moist stiff to very 5 100
. 476 5 o L 5 |5tiff QLAY (CL) 8710 8
100
- ] 609 e
] 3 hoo — 5 100
- 10 375 2 L 10 778 5]
. ] : . [ co
12 medium stiff, trace sand 5%5 oo o a s "
1 Brown moist vexry stiff SILTY CLAY — ao
f——1 {CT} with little Sand 7 ] 3, [oo
i 15! 9712 00 iud . 15| ~trace sand 677 i
7 oo
1/13 >
— S <«
3 X0 3 .00
- 20! 5/7 \\ - 20 T/l P/
. 230 I —
Lo Brown wet dense fine SARD(SF} w/ | . | - Y
trace Silt A2F 15 |50 T H 5 Reo £ i
- 25 s ci 40/23 - 25 5/8
Brown wWet weathered SANDSTONE —
— White fine grained LIMESTONE with a7 .4 el 215
-1 shaly seams and pyrite veins RC 1 < bark Gray moist medium stiff
——|Green to Gray giavconitic SHALE 9. oAy {cH) : 2_ j1o0 R
- 30 M mop | os - 30 3/
i White fine grained massive LIME~ —1 ]
1 STONE 69 - hag ]
vvertlc?l clay filled jeint L Gray wet very dense SILTY fine to E 5/51/ 50 \‘—-\‘—‘_\'
F3siat 33.5 85.4.] 35| coarse SAND{SP-SMjw/little fine 50/.4
- b to medium Gravel
*Caved to 15.0 ft a2t completion ke s
H +— Gray Eine grained Quartez SENDETONE]
. 40 ! - 40) with Coal partings - T
] —3" fine limestone bed at 39.8' 1
- |____i-gray fine grained limestone and [
T— quartz sandetone 41.0-41.9¢ f ROD 75
— [— Gray fine grained Quaztz SANDSTONE 46 t
- H 45} {calcarecusmatrix , well cemented) H
— e 7.3
] “““..,%rf_v__féf._@%ﬁéned LIMESTONE f.&_
- o Iote: Bad, banbles paken O Foop T
COMPLETION DEPTH: I5.6" NOTED OM RODS  £3.0 FT. COMPLETION DEPTH: s £ gy NOTED ON RODS 32.9 FT,
GROUND WATER: AT COMPLETION 8,5 * FT. ‘ GROUND WATER: AT COMPLETION 15.4 % Fr.
ROCK CORE DIAMETER: 2 1/8" AFTER HES. FT. ROGH CORE DIAMETER: 2 1/ AFTER HRS. T,

ATEC ASSOCIATES ATEC ASSOCIATES



i

LOG OF BORING NO. 37

Ottumwa CGenerabing Staticn-Uniz 1
Chillicothe, Iowa

LOG OF BORING NO, 38

Outunwa Generating Station-Uait 1
Chillicothe, Jowa

N 403,000
BORING METHOD:  HSA DATE: 10~3-75 LOCATION: £ 3 285,635
N " STANOARD @ Unconimad Comarostive Strengtn, TSF
I £ |FENETRRTION ) 2 a % 5 H
4 S _ ¢l IS nature Oy Genoty, PRF F
T Zojacf s 2| > 30 100 130 128 139 =
o SFaft e 31 = - ]
2 ELES § E| W Twater Cantent, @ Bam, Lim % B LG LR D
E H s xsE) 5 10 20 30 L33 50 z
B I S'fg 5 & SiEnasrd Penctration. Baws/ L.
2 | SURFACE ELEVATION~ BBZ Antl @ 19 2 3¢ a0 &g
] Gray siightly moist very stiff g . oo
- SILTY CLAY (CL} h.o B 6/12 '--_\‘3
Brown and Gray slightly moist hard B
"1 o * 5 100
. 5 | CLAY {CL) 5. M15/16 G\\°
} | Brown engd Gray meist medium stiff { 4 oo ] o
| s11oy coay (cw) 4/4 / o & @ =
i
- 1 o ¢
|- 103 ~vexy seft 172 =R
12 i 75 \ o
rnvery moist logse fine SAHD(SE) 11 3/5
L 15| Park Srown meist medimn stiff 3}?5 50 G
—} SILYY CLAY (CL3}
185
1 Broewn and Gray moist very stiff 4 100 8
m 20| cLay (oLn) B/11
23.0
Gray moist medium stiff CLAY{CH ¥, 9
Py {on; g 100 o s % e
— —-—\_
— 7.5 5 i S
— sanD be sk 56/.0.1 0 I
- 30] Wnite fine grained LIMESTORE U o=c 1
S . - Bl . 29._8' N
vertical fracture 28 a,to 9'3 aon 1100
s—o —clay layers at 30.2 and 31.9 44
. ~vertical jeoint at 32.0Q7 ha_d
- 35 I

W 402,035
BORING METHOD:  HSA paTE: 10-3-75 LacaTd: ¥ 2,260,635
- . STANDARD D Uncaalined Gommestive Strenath, TS
Iy £ | PENETRATION ' 2 2 N R u
g H . P ® [ ratun Y BendTECE £
S 2 ir 2z E] 100 130 120 3 %
o Pv gkl 5 3 ;l [0 Water Content, % R Plast, Lire, % @ Lla. Lim, %] o
L 2 bl 251 B 18 20 a0 ag 50 I
g o W] 80l B g Encars pensiratian, Blaws/FL
N z
Q | SUAFACE ELEVATION= &30 maz | & 10 20 30 an 50
f— Black molst very stiff SILTY CLAY 5
! (C1.} with trace organic mat®l 3.8 6712 100 ul
——] Gray {(w/mottled Brown) moist 4 [to0 b
©5 | very stiff SILTY CLAY (CL) /9
10
9?1.3 o
1 Brown and Gray moist vexry stiff 3 100 a
- 10} cnny {cT) i/ia
3 oo 4
8/13
Brown and Gray molst stiff to wvery 5 100 Jg
15 s¢iff SILTY CLAY (CL) w/trace to 8/11
littie Sand
o0 =]
&7
Brown [(w/mottled Grayl moist med-
201 ium stiff CLAY {CL) eir [0 o
23.4
Brown wet medium dense STLTY SAND 11 75
- 251 (SM) w/trace Clay and Gravel /7
] 7.5 \“\‘\-__\
1 i £ AY 50/50
Nark Gray very moist soft CLAY([CHlpg {% 100 \_\'
L White molst caleareous CLAY & P
30! LIMESTONE fragments &l %{);Ei 50
et White f£ine grained LIMESTOWE with
—f oyrite veins and calcite cxystals e 2
at top
25! -thin clay partings at 2 | ROD 10O
intervals 30.6 to 31.9" and 54
i 32.6 to 35.27
~green glauconitic shale 36.7 to
7.8°
-stylolites and clay partings %_ .
=40 37,8 to 39.1° Y
COMPLETION QEPTH: 39, 3" NOTEDQ OM ROODS 23,0 FT.
GROUND WATER: AT COMPLETION FT.
ROCK CORE DIAMETER: 2 L/B" AFTER RS, FT.

COMPLETION DEPTH: 33,8

ROCK CORE DHAMETER: 2 1/8"

GROUND WATER:

NOTEG O AODS  27.8  FF.
AT COMPLETION FT,
AFTER MRS, ET.

ATEC ASSOCIATES

ATEC ASSDCIATES



LOG OF BORING NO. 39 LOG OF BORING NO. 40
Ottumwa Gensrating Statlon-Unit 1 ttumwa Generating Stationm-Unit 1
Chillicothe, Iowa Chillicothe. Iowa
N 462,725 N 402,130
BORING METHOD: HSA OATE: 10-3-75 LOCATION: B 2,281,050 BORING METHOO: HSA DATE: 10-3-75 LocaTion: B 2,260,530
- - STANGARD | @ Uacorfined Gomprascive Strengt, TSF | . STANDARD |® Unconfinca Comaressiwe Sirength, T5F .
g §  [PENETRATION N z 3 4 5 E e E PENETRATION 3 2 2 2 s E
= . 3
o 2 11 ¢l ¢ BetnlGry Gondy, POF £ Y é .ol # [GHator By Density, PGF <
g goMd £ 2y 2 a0 o 130 120 330 z sopdgt E ozt o> 20 e e aze 130 %
@ pu B % F| W {5 wawr Content, % @ Plast. Lim.. % € LW, kim. ) 2 a i GELS 2| ¢ [Swaie contem. s & P, Ui % 8 D, i % o
i g e g2ul 2 10 20 10 20 50 H z g fRoRdu) 2 16 20 a0 40 50 z
g E 1] 998 2 Fastnam pemsiston, BlowsiFr i £ 1] 8eg| § [eedigerravon, Blontr
O | SURFACE ELEVATION- 534 s 14 20 3o 40 e O | SURFACE ELEVATICN— 652 an= = 19 28 30 A0 50
1 Dark Gray medium stiff CLAY(CH) 3 oo Dark Gray moist stiff CLAY(CH} w/ i 75 a
w/trace organic material 375 9 trace organic material ar7 r
- : @ o B e _ < i 2F : ols a
3 oo medim stiff 3 75
' 5 474 2 » 476 i 4 2 o 2
2 100 5 00
- 3/4 o . 1 E 8711 =]
2.0
e 10,58 335 [20° q | o Park Gray very moist loose SANDY 3da 19L& =
] SILT{ML) w/trasce Clay Li-o
Dark Gray soft to very sofi SILTY % 75 h o a l 4 hoo
CLAY {CL) with trace Sand and £ine /3 . 4/5
Gravel — Brown wet loose to medium dense
— 1 1515 a 4" - fine to madium SAND (SP} with 4 hoo
F1s - L13.08 1/2 = S — [ 25 crace silt 9/8
i Dark Gray wet loose to medium densg. o e S e ‘ .
L] STLTY SAND (SM)w/some f-n Gravel A4oii- 1gé§13 160 31 I 4 ~trace cnarse sand ! &/7 —
1 Light Gray very noist very dense - (1 ne. g 50/ 3 o I SN
——{ SILTY SAND(SM-HL) w/soft Rock tragll [
" 20| (calcareous) H - 20 . L
—— Noter Plezometer installed at
7 —1 18.5 £t
Note: ]
Auger refusal at 18.0 ft
_— _—
] | ]
COMPLETION DESTH: ig.gf NOYED OMRODS 15.0 FT. COMPLETION DEPTH:  18,8° NGTED ON RGUS 12.0 FT.
GAOUND WATER: AT COMSLETION FT. GROUND WATER: AT COMPLETION FT.
ROCK CORE DIAMETER: APTER FAS. T, ROCK CORE DIGMETER: AFTER HAS. FT.

ATEC ASSOCHATES ATEC ASSOCIATES



.
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LOG OF BORING NO. 41

Ottumwa Generating Station-Unit 1
Chillicothe, Towa

LOG OF BORING NO.42

Otrumwa Generating Station-Unit 1
¢hillicothe, Iowa

H 402,115

W 401,880
RORING METHOD:  HSA DATE: 10~4-75% LOCATION: E 2,263,460
. = STANDARD 3 uUncontined Corspeessive Steength, TSF
I f | PENETRATION i : . s u
‘j‘- E .ol #® [O sl Ory Density, PEF 2
g e 50 106 110 aen aza |2}
a i E'Ei S - \g 1 wiater Contant. % @ Phst. Uim., % 1 Lin. Lim. %] of
= = jgE =S¥l g 10 20 3 a0 50 b4
b S Ezg 3 e Stendsrd Fonatratian, BlowrFL
¢ | SURFACE ErLEvATion— 654 2k | o« IS 20 20 a9 50
+— Dark Gray moist stiff SILTY CLAY 3 75 L
1 _{CL) w/trace organic material 4/7 o
L.—j Dark Gray moist mediwe stiff 3 5] e
[Log )
s | CLAYEY SILT (ML) 5.5 M 3/3
. Dark Gray and Brown moist medium 478 5@ 5
f— stiff SILLY CLAY {CI)
3 5 o ]
- 10, 3/4 a
- 118 3‘%4 100 o
{—.{ Bxown slightly moist loose to
p-—— fedium dense fine to medium SAND({SP) 4 lhog "
| 15] ~trace coarse sand L5 5/6
Brown wet very loose fine to med- 1}3' 75
j__| ium samn (5P)
_— 195 234 4 15
" 20 Gray wet loose £ine SAND(SP) w/
trace Silt 9c
1 Dark Brown wet medium dense fine E 5 50
- 25| to coarse SAND ({SW) w/trace Silt B/9
a0 [
| Light Greenish Gray wet very dense B a5 \
| 3p|fine SAND (sB) Beoiisn/.3 hoo
| Greanish Gray loosely cemented fink
-~ grained Quartz SANDSTONE
~white limestone with irreqular RC 1
clay filled seams from
35 %6.6 o 37.9° - REB 33
20
HOO
| 40,
-

COMPLETION DEPTH:

4007

SROUND WATER:

AOCH CORE DIAMETER: 2 L/8"

MOTEG OGN AGLS  19.6
AT COMBLETION

AFTER HRS,

FT.

FT.

ATEC ASSOCIATES

BORING METHOD: HEA paTE: 10-7-75 LOCATION: £ 2,763,208
R - STANDARD |© Uncontinea Comprezive Strangth, TSF
£ E PENETRATION 1 z z 4 B §
\.}F & @l F D arersi Ory Gevary, FOE P
g EoMe E o213 vo  los 1o 1zo 13e %
& 2k B5] & 3| o [Fweier Content, W ¥ Bam. Lim, % B L. Limow] o
z 2 iEm EEUt 2 10 20 30 an 50 T
& e B‘fg & {8 Standard Pensirstion, Blaws/FL,
Q | SURFACE ELEVATION— 653 il 10 2% 30 an sg
Dark Gray molst medium s5:iff o ! 653 100 b
stiff€ SILTY CLaY (CL) K zo
P E sds 100 \ ¥
B .5, w0
/10 !
i
Z 10G
- 10 i 275 =
! 100 el 9| B
o 393 a
| 13 .5
= Brown moist medium dense fine to 2 i35
F ! mediom sawn (5P) 160 70
F 50
— Brown and Gray wet locse to medium 425 L
e dense fine to cocarse SAND (SW) /
'_“2“5 with trace Silt and fine Gravel 597 75 \h\ SN
X s 0 \\\
-] Cray web very dense fine to coarse H 22/37 \_1
25| gaND{EW) w/trace $1iit and soma 3G/.4 100
— fine to coarsa Gravel
B92E50/.3 00 €
3% gray loosely cemented mediwe —
jgrained Quartz SAKDSTONE
) RC 1
) RgD | 61
3 1
WS 17
- 27
- White fine grained LIMESTONE with
i irregular Clay-Filled seams B9.-2)
. 40| (some glauconmitic from 32.2-38.3'
— * Caved to 15.8 £t at completion
——i Boulders 21.0 fo 29.2'
COMPLETION DEFTH: I3, 27 NOTEL QR RODS 135 FT,
GROUND WATER: AT COMPLETION 15 1 * FT,
ROCK CORE DIAMETER: 2 1/8" APTER HAS. FT.

ATEC ASSOCIATES




==

LOG OF BORING NO.43 . LOG OF BORING NO.43 {cont'd)
Ottumwa Generabing Station-Unit 1 Octumwa Generating Station-Unit 1
Chillicothe, Iowa ¥ 401,875 Chillicothe, Iowa N 401,875
BOSING METHOD:  HSA BATE: 10-4~75 Lacation: E 2,381,070 SOFING METHOD:  HSA DATE: 6-19-75 LOCATION: E 2,261,070
- - STANGARD | B UNCORTNGa Comarerime Strengin, TSF i z sTANDAAD & Unconfinga Compressive Steengtn, TSF
3.: E PENETRAT N 5 2 ) . . % ".L“ E«Z PENETRATION 1 2 3 a £ %
¥ & | . m| * |5 atersi Gy Beneny, FaF i k3 1 B e 5
Y o £ z ’L: £l 190 110 120 130 = < b = £)Z ag 100 110 120 130 z
@ g EH 2 21 U [T Contant B PRe U % g e LS o @ 20 S 21 U [SVETe Contem, % @ Pl i, % & L. Lim. o} &
z R I 10 20 10 an e iE £ H £Eql B 10 20 =0 » s 1T
= 5 17139921 § [®Shmard renciratian, BiowsFl = = STY 1 9 & SGnraecd Pentirailon, BlowarFr,
O | SURFAGE ELEVATION- B84 il B 10 20 20 41 50 Q | 3URFACE ELEVATION~ £84 mns o 33 20 3 a0 sa
g
S . r o= 1
Brown to Gray moist stifF CLAY . RC 3
i (CL} § o o E ~with mand size pieces of ROD 56
T 3 5 '
E 577 i 2] A timestone 55.7 to 56.2 L
/ 55 ks o 28
- ey White fine grained LIMESTONE w/ [57.3)
- - — _ixrregular Clay Filled seams
——1 —medium stiff 2 L o 2] ﬁ ]
- 10 3/5 o 50 White fine grained LIMESTONE w/
. occasional weathered chert nodulek
and stylolites RC 4
— i [u=] e
| 15| ~very stiff 811 ) a . || ®op 100
s it 7%
_— ! . g oo [ - ——
L 2nf —mediom stiff 4}5 & =] |- 7pi Greenish Gray Glauconitic SHALY ho.at
— \ 1 _QUARTZ SANDSTONE e 5
. | ¥hite fine grained LIMESTONE w/ FQD {24
— ~trace sand —
“ zq.oE . L Black SHALE seams 72.6 to 73.5¢ fid=d .53
. 25 Arown wet medium dense SILTY fine 4;7 75! Brown fine grained massive DOLO- H
i—— SEND {5M) -1 MITE & RC &
£8. G Gray LIMEY SILTY fine grained ROD | 59
L Brown wet medium dense CLAYEY Do, s - frry - DOLOMITE 50
- 301 SANDISC) w/trace Gravel S i1z R 80 I3
.| Greenish Gray moist very seiff y s
CLAYEY SIET {Mllw/trace Sangd B2 .1 M ;
, N Note: Piezowsters installed at
[y Cray fine grained CLAYEY LIMESTONE RC 1 T 28.0 £ 4 55 £
‘“““‘35 with Glauconitic Clazy filled seams " 54 " t an -0 fu
r N - ! ROD L as | |
mzizyylooiely cemented fine grained 25 — Note: Bag Samples taken
T— 4o} RT%E SANDSTOME —
e 0 to 4 ft
- 10 H 3 *Caved to 23.2 ft at completion 4 o
— RC 2 —
— RO 71
- 45 H =2 - a
I 10 —
50 ; E =5 FT
COMELETION DEPTH: ' 2 NDTED ON RODS 284 FT. COMPLETION DEPTH. NOTED ON RDDS .
fcont’d on next page} GROUNG WATER:  a¥ cOMPLETION 30.4 * pT. sa.3! GROUNG WAYER: AT COMPLETION -
ROGHK CORE DIAMETER: 2 L/p" AFTER HAS. FT. ROGK CORE BIAMETEA: 3 1 /gw AFTER HRS. FY.

ATEC ASSOCIATES ATEC ASSUCIATES
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LOG OF BORING NO. 44

Ottumwa Generating Station-Unit 1

Chillicobhe, Xowa
N 402,020
HORING METHQD: HSA pATE:  10=7-75 LOCATION: E 2,261,760
. & STANDARD [® Unconfined Compressive Sirength, TSF
;; [ |PENETRATION N 2 H . 5 %
| g . =] # [ Nathray Ory Rensity, FOE 4
o Eopr £ 2] & 5g 100 110 120 130 H
@ e 2 £z 4 | Water Conteni, % 4 Plazt. Lim. % ¥ Lia. Lim. % i
z < GEzEr| g 0 20 30 10 50 T
o E M 8ed] & e i@
b [ 2ol © @ Slontard Punatration, Blows/F L,
Q | SURFAGE ELEVATION— GB2Z A 1 20 a0 40 50
|1 Dark Gray slightly moist very e
| stiff SILTY CLAY (CL) 1/12 o /'
_— aa o -
5 ; E] 8710 L E.
Brown moist STiff SANDY CLAY (CL-PE)
3
— Brown moist med.dense fine SAND X
L 5o Brown wet loose fine to wedium 3}3 g/
—1 SAND {SP) w/trace Silt
——1 ~vary loose 1}2
Brown wet vary loose CLAYEY SAND s
o} (8W-sC) w/little fine to med.Gvl
15 U 22
=1 Brown very moist med.stiff CLAYEY \
=-—1 SILT (ML) w/tr.Sand & fine Gvl 4;5 & =}
Brown web very lcose SAMDY SILT 4
L 20] ML) 252
Gray ve: wet soft CLAY ~C |
Dark Yy very oft CLAY (CL S

with trace coarse Grawvel

Brown wet dense fine to coarse
SRHD [SW) w/trace Silt & Gravel

Gray very maoist very dense fine
SAND (58} w/trace Silt

[T T T e T ] s 1

Note: SPT from 23.5 to 25.0°
on a bouldex

ariwv

* aved to 11.8 ft at completion

=11

LOG OF BORING NO. 45

ottumwa Generating Station-tnit I
Chillicothe, Iowa

COMPLETION DEPTH: 26 3

ROCK CORE DIAMETER:

GROUND WATER:

NOTED ON ADDS
AT COMPLETION

AFTER

i0.5
8.2
HRS.

G
FT. *
FT.

ATELC RSS0CIATES

W 400,450
BOR NG METHOD: HSR DATE: 10-53-7% LOCATION: E 2,359,650
- - STAMDAAD |@ Unconiined Compstive SUSAN, TSF .
ﬂ.- K FEMETRATION 1 z 3 4 5 %
u 8 1} wl # |5l O Genety, POF "
5 EoMi E 21 L 50 sge e izs 33e %
a FUED % 21 @ [TWaa Corterd. s @ PR, Lim, % B Lo, Lim P
z R LR 0 20 E) o 50 L
% 5 i g IE O 5 5i3RaaTa Beneiralion, BlawsiFL,
B | SURFACE ELEVATION— 704 = amEl & I 20 30 ag 50
| Light Brown slightly moist very
| stiff CLAY (CL-CH)
=]
3 100G
- 5 9711 =k %
e Pl
/
+——f /
S Il
Hrown meist very stiff SILTY CLAY: . /
L 1ol (C1) with trace fine Gravel &78 100 2]
—— o [+ ]
Brown and Gray {mottled] moist 5 b oo
L 15| very stiff STILTY CLAY (CL}) w/trace B/10 =
-—1  Sand
srovn and Gray (mottled)! molst b oo
20 medium stiff CLAY {CL-CH) E oo P &
i 4/5
Brown moist medium dense CLAYEY 6 hoo .
SAND {SC) B1a/7 T“
Gray molst very stiff CLAYEY SILT 7 I
| on| DML-CH) with Brown fine Sand seamp o 6/2"1: poo din
Gray slightly maist hard SANDY L6 8¥sns 4 bop el
SILT (ML)
— : [ - L
| Gol Dark Gray soft SANDY SEALE with BC 1 i
Clay Seams (1 BOD k3]
S &5
pd.
- 35 Lt
-~ Note: Hag Samples taken 0 to 24 ff
COMPLETION DEFPTH: 34,0 NOTED ON RODS  none  Fi.
GROUVND WATEA: AT COMPLETION Fi.
ROCK CORE iAMETER: 2 1/B" AFTER HAS. £T.

ATEC ASSOCIATES



~er.

“gmrren |

LOG OF BORING NO.46
Ottumwa Generating Staticn~Unit I
Chillicothe, Iowa
FhEe ) N 402,370
BORING METHOD:  H53 DATE: 10-6-75 LOCATION: T 2,259,820
R s STANDARD B uncoenfined Compressive Strangin, TSF
I £ PENETRATION f 2 s 4 5 §
] 5 .ot ¥ o wetusal Dry Density, FCF i
Fy E,oMrd £ ozl oz 50 10 116 120 130 z
o SRl e B8 - t = 0 T -
u Pegal § Bl Y [0 VEter Content, % @ Plam, Lim., % B Lia. Lim. ) o
z 3opEM Edu 2 1 20 ap 22 = S
s £ 9 Tt § [ shndard asivatian, Gowai,
& | sURFACE ELEVATION— 70N amz i & T 0 30 g 50
fo] Black moist medium stiff STILTY 100
b CLAYACL) w/trace organic material 4?4 g\ o
3.
Black moist stif i
& moist g{ 4 o0 L‘s qo o E
g | trace organic material 5. 8% 5/6 c
SR TR 4 l
Dark frows moilst stiff CLAYICL} 5 a0 | -
—— T 04 s
- 0.5 & ;
Srowvn and Grey (motiled) moist LT 13143 2 = o in
19 medium seiff CLAY(CL) 1] 30 =
| ] Brown moist soft CLAYEY SILT{L} AR a
e _with trace Sand 3.3
firay moizt very st k5 H00 \\" 1
- 15 ; : G.54 1710 o
1 Erown moist stl{f CLAYRY SILT{ML} 4 oo
1 _witl. frace Sand =il 5/8 =}
Brown molst stiff STILTY CLAY (CL) = g
;4 P00 o
- 20 Bl.c S/
bt TRV d Brown {mottlad) moist
4 stiff CLAYEY SILT (ML} with trace ¢
Sand B g {
boos E e [O0 &
B7 .0
B 3 hoo i ®
- 30 . Ej 374 [ ———
BL.ox A
ot p )y Y
— Brown slightly meist vexy dense fpa 50/.4 |50
SILTY SAHD (SP-SM}
35t o bt
Note; Bac Samples teken § to 20 £
S—
L] ¥Caved ta 32.2 fi ab completion
COMPLETION DERTH: 32,37 MOTED OM RODS 12,5 T,
GROUND WATER: AT COMPLETION |3 6+ FT-
ROCK CORE DIAMETER: AFTEA HEs, FT.

ATEC ALSDCIATED

LOG OF BORING NO. 47

ctumwe Generating Station-Uni¢ 1

i11icot T
Chillicothe, Iowa % 400,985
BORING METHOD: HSA UATE: 10~B-73 LOCATION: B 2,263,243
, - STANDARD @ Ungoafined Compressive Sireagih, TSF
£ § |PEnETRATION N 2 N - 5 H
El 3 @) F [Ty Bensiy, pir "
S E.0W=l 2oz % 50 100 118 1za 130 3
E) Sy Rt s @] = a
& 4 g,._ I ;‘ O Waler Canjenl, % @ PRI Lim, 5 | L. i, S| 2
& £ le8l =¥ B 10 20 20 5t a0 e
& 1879 | S e tmaara Feneistion, BlowiFL,
O | susFACE ELEvaTion— 653 LRk 15 20 £ a0 0
bark Browt moist mediuvm stiff
{—-~y SILTY CLAY (CL)} with trace
i-—— organic material g koo
5 a/5 7 =
ot
- Brown moist very loocse fine SAND
1 {SP) w/trace Silt 2 75
L 10 0,5k 372 oA
L] bark Brown to Black moist medium
-1 stiff SILTY CLAY {CL) w/trace
—1 ozganic material 3 ho
15 36 e o
: i1} 2] =3 L4
20 El. T8
Gray wet medium derse fine to medf
L} ium SAND{SP) w/trace Silt, coarse
and, ané Lins Graye]l
- _ s oo ™
F25 ] park Gray very moist SILTY CLAY(CL) 10/24
1  with Sand seams
—--1 8. 5%
™| Gray friable fine grained Quartz
30| GaNDSTONE R
-limestone fragments 33.9-35.3°
~white fine grained limestone with RQD | BY
irregular clay filled seams 35.2 47
55| to 36.1° .
-white fine grained limestone 36.1 1
to 36.8° £,
et *Caved to 19.4 ft at completian
40 2
o
COMPLETION BEPTH: 36.8" NDTED ON RODS 22,0 .
GROUND WATER: Ay compLETIaR 1] .4 *

ROGK CORE TAMETER: 2 1 /8"

AFTER HRS.

ATEL ABSQCIATES




LOG OF BORING NG, 48

Chillicothe, Iowa

BORING METHOD: HSA oaTE: 10-7-78

Ottumwa Generating Station-~iUnit 1

Location: E 2,283,180

N 4G1,070

ROCK CORE DIAMETER; 2 1/8"

i - STAMNDARD |@ Uncontined Comprastive Strengin, TSF
g‘ F]eEMETRATION N 2 3 a 5 &
u 8 | Lom] # o etres oy Density FCE 2
g Eofal s o2t 2 B 100 138 330 130 5
hd w B 2.z & I Woker Content, % @ PR, L., % @ LI\ LR ] of
£ F M =SE) o 10 20 3o 2 50 z
] £ 3?% 8 W E@ndard Paasiration, AlowsFL
& | suAFAcE ELEVATION— G35 il 10 20 30 an 50
bark Gray to Brown moist stiff 5 100 a
T 7
] cuay teseem &
] 100
- 7710 2
o
—— 5 100
8/7
_— & of{ o
N 100
L 10 e Y 2 g
Brown moist loose SILTY fine SAND 2 5
| tsm /0
—-] -~wWet below 13.0° 50
- 15 L3 191 1
Dark Gray very meist soft CLAY 3 50 © a [} <]
{CH) 173 b
— LB 5]
— Dark Gray wet very loose SILTY f 50
20| fine SAND {SP-SM} 1}4 [
—
. 50/.21 50 b
| Gray very leoosely cemented fine
grained LIMEY QUARTZ SANDSTONE
| oo] -friable below 27.9° RC 1
~limestone fragments 30.3 to 31.1 1 ROD 133
. —white fine grained limestone w/ [»]
| irregular clay filled secams
— 31.1 to 31.8° RC 2
- 30 1 RO OO
| Br.gf ¢
|
i35 *Caved to 12.1 £t at completion ]
AN
COMPLETION DEFTH: 34.8° NOTERON RGOS 13,0 FT.
GROUND WATER:  aT cOMPLETON 12.1 FY.

AFTER RIS, .

ATEC ASSOCIATES

LOG GF BORING NO.49

Chillicothe, Iowa

Ottumwa Generating Statlon-Unit 1

N 359,800

MM

BORMG METHOD: HSA pATE: L0-8-7% LOCATION: 2,251,073
R x TANGARE |& Unconlined Camprmzive Srieauth, TSF
'h*_. k PENETEATION N 2 1 . 5 ‘é
u 8 oo F G et v Geniiy FOR [
i Eofa S 2] 2 aa 100 g 33 130 4
had 2i EFE 8 5} w [TWater Content, % @ BISA, L. % B L. LimL By
r < fEw S| = . u
jid e HBEcE| & 16 20 30 50 50 z
5 5P g?g ¥ @ Sintare Pracitation, Biews el
o | SURFACE ELEVATION— B56 ans | w 10 20 an 2 Lo
bark Gray to Brown stiff CLAY
| (CL-CH)
. 3 A3vly]
-5 578 ? =]
B
] G oo
L 10 —medium stiff 4;4 FOC ‘f Ll
2.0 /
O . . . ; / 1
Brown and Gray {motitled) moist . 1 & @ o a 1
soft CLAY {CL} 2 foo & ] 4
=15 2/3 &
] =} &
. 20] —Stiff 7;6 Loa o &
| Brown and Gray wet very dense 9 fico \\1
23| fine sruD (5P) 44750

COMBLETION DERT+: 25,0

ROCK COAS DIAMETER:

GROUVKG WATER:

HOTEDON RSGS  12.5
AT COMPLETION
AFTER HAs.

ATEC ASSQCIATES
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LOG OF BORING NO.5T

Chillicothe, Iowa

Ottbmwa Generating Starvion-Unit 1

LOG OF BORING NO. 50
ttumwa Generating Statien-Unit 1
Chillicothe, Iowa -
N 400,410
BOAING METHOD: HER oatTe: 10-B-75 LOCATION: £ 2,282,880
. - sTAMDBARD | Unconiincd Compressive Streagth, TSE
T = PENETRATIDN N 2 T 4 5 u
u S . p b IS wathal Bry Denaty. SEF £
S Fyr i fElz 2o 100 116 120 1an %
b gl & =2 ¥ 0 Wator Contont, % {2 Pl Lim., % 8 L, Lim. %] g
r R E ST S 10 20 30 ap 56 z
5 - s M ‘j‘fg D {76 Stanaerd PRRGATIGE, BlavFL,
0 | sURFACE ELEVATION— 634 ELEN Iy 20 30 a0 s0
| Dark Gray slightly meist very
Stiff CLAY (CL-CH)
| i a
¢ _ 100
L % 28]
3 5_o§ 10/13 4
—1 Grey and Srown {mottled} moist
b~ stiff SILTY CLAY (CL H E
ey - &S a D
L 1o = 6?’7 00 2.0 E
1 1
Dark Gray very moist medium stiff
jd  CLAY (CL) with trace Senc i
L5 3 g, |75 o
— 5
a -
" 20F -soft £ 272 & & 5 R §
‘ L“-‘“
— el _ )
a— Gray slightly molst very A 75 [
. SANDY SILT(ML-SM) {caloar- Rd.SH507.5 T
b 25 L]
N : friable fine grained Duartz - L
—  SANDSTOVE RGD 155
F— ~-limestone fragments 24.5 go 25.3 36
30 "
2.0
White fine grained LIMESTONE RC 2
~clay fillings 32.0-33.5 45| B poo
i 3% Lt
S| . "
*Caved to 18.4 €t at completion
—
|
-
COMPLETIONR DEPTH: 345 NOTED G RODS 11,5 BT,
s GROUND WATER: AT COMPLETION 14,8 # FT.
ROCI CORE DiamETER: 2 L/8 AFTER “RS. FT.

N 400,280
BORING METHOD:  HSh DATE: 10«~G-75 LOCATION: ¢ 5 53 gag
N - STANDARD |& UNconfined Compresive SIT&nGih, T5F
I £ |penETRATIOR ) z 3z e 5 8
Bl g # |2 Tistural Bry Gensily, PCF [=
z g, M| 2 z 9 100 110 120 133 i
7 i W[V Content, % @ PR Lm0 B L. L ml g
= .;‘: O 3 16 20 38 40 g z
[ RS 8 [@ cwoairs Peretanon, BlewiiF L
| SUAFACE ELEVATION=— B56 i = 1 20 EL) 4G 50
E 1 Dark Brown slightly moist very
stiff SILTY CLAY (CL)
S 13 koo
bs 11712 B..1%
B. g
Brown and Gray mottled moist very 7 oo @ o
e stiff SILTY CLAY [CL} w/trace 11/15 =]
Sand 1. G
Brown molst medium stiff CLAY
: -CH
] {CL 3 3 b oo a
Fls 4/6
] 8.5
T Brown wet very soft SILTY CLAY(CL o 50
P20 wivh trece fine Sang PL.0R 1/2 g gie E
[ Dark Gray moist mediws dense
1 SANDY SILT (Mb-8M)
™ 3 oo
as 576 o
\\\
- 23'“{ 23 R
Tight Gray wet very Gense fine D 50/.1 | 50 \“‘1
SEND(SR)
130 Gray friania Fine grained Quartz
SRENDETORE BRC 1
| -Greenish 29.1 to 29.3° 2.8
White SANDY LIMESTONE . RQD | B0
35 |"White fine grained LIMESTONE w, |ho ed 22
i~ lrregular Clay £illings
-1 Wiite Duartz SANDSTONE with irre- ki s
i——1 gnlar Clay Fillings —
H40 *Caved.to 15.4 £t at completion
L

COMPLETION DERTH:  37.6 "

ROCK CORE DIAMETER: 2 l/e"

ATEC ASLNCIATES

NOTED ON ROOS 15,5 FT.

GROUND WATER: AT COMPLETION 14.() * FT.
FT.

AFTER HRS.

ATEC ANSOCIATES




LOG OF BORING NO. 52

Cttumwa Generating Statign-Unit T
Chillicovhe, Iowa

[ .

Ottumwa Generzting Sration-Unit 1

ST

e

. H 399,350
BOR NG METHOD: Hsa DATE. 10~-11-75 LOCATION: £ 7,160,175
- - STANDARD |@ UAcont Fe6 Comprostind SUEAGHA, 157
I ¥ ] PENSTAATION N 2 5 a &
W 4 wi R [ rGtaral Dry Deasity, PCF i
S IS B 100 110 120 z
3 Eolm g G o= 28 L )
@ 2 ik .21 ¥ [FWael contant. % B Lia, Lim., % g
z z zﬁ £l 3 10 20 A 40 H
& - EIE & "8 &iangard Fenciratian, Blowz/F L.
a | suaFacE ELEvATIGN— 664 el 1 20 30 A
—— Brown and Gray (mottled) molst 2 5
| very stiff SILTY CLAY ({L) 740 °
——1 3_ oo et g° 2
3 < 577 : @ B n
T— _ R - \
Reddish Brown moist mediun dense 3 |00 o o
CIAYEY SAND (8C) " 5/8
s R . Lo 5 hoo o N
L 13| Reddish Brown meoist mediwm dense 5/5
| 5101Y Fine to mediun SAND(SM) \
| with trace Clay /8/1G1L00 N
| e/ 1 |0 S S
F1s H
EPTH: N NOTED ON RODS
cOMPLETION 13.1 GROUND WATER: AT COMPLETION
ROCH CORE DIAMETER: AFTER HAS.

R R

ATEC ASSQCIATES

Depth{El)
of Hater
Set. 11,095

{E~7566)
Table I-1 Summary of Plezometer Locations and Water Level
Measurements June 12 and Octpber 11, 1875
Ground pepch, ft (Elev) Daprh (£1)
Baring Surface < of Bottom of Rguifer cof Waker
Ho. Elzvation Piezometer Materia Jung 192.'73
1 684 35.7 {648.3) Gray Quartz Sandstone Z1.B{6B0.2)
3 678 55.0 (B22.0} Gray [mari{z Sandstone 20.0(658.0}
& 711 39.5 {671.5) Dk Gray Shaly Sandstone ory
7 a7é 20.0 (B56.0) Brn Sandy Clavey Siit 19.L{63E.3)
g =132 35.0 (B33.0} Gray Quartz Sandstone 15.4{657.0)
2 704 38.0 {674.0}) Dk Gray Shaly Sandstone 3.90700.0)
33 678 37.0 {B841.0) Sray fine grained Sand- -
stone
kX] a7 20.0 (654.0) Gray Si:ity fine Sand -
40 652 18.5 (633.3) Brown fine to medium Sand -
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EE| Ze z & a S| 23 = s
5| 5z P 7 = = = C a £ DESCRIPTION
7 — A 0 — -
—“— —I SURFACE WATER
-2
——4
=6
——8
@10' compentent sediment
CLAY; dark gray grading to olive; low to high
pPlasticity; moist; trace sand & gravel.
SP1 45!
sp2 35

@18' grades tan

Bottom of borings @ 20

Boring advanced from atop a barge using a
Geoprobe 6610DT and discrete macro-core tooling.
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= e = A = - ¥ o = %)
== | zz = = z S = = GROUND SURFACE ELEVATION: NOT MEASUREI
=S| 22| 2 % s 5| 2 & = z
= | < Z 5 @ T = B O = =z .C -
g = @ & o« = -~ a = DESCRIPTION
S —_— . = —— R = e —
r ’7 SURFACE WATER
— =2
——4
- -6
- -8
T —10 @12' soft sediemnt
@13' competent sediment
— —-12
ASH; black to dark gray; fine grained; poorly
SP1 22 — graded; wet,
: CLAY; tan: low to high plasticity; moist; trace
Sp2 55 sand & gravel.

Bottom of borings @ 20°'
= =22 s ; - . ;
Boring advanced from atop a barge using a
Geoprobe €610DT and discrete macro-core tooling.
- -24
- -26
— —28
l <& -
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= - £ & = E ) § = = GROUND SURFACE ELEVATION: NOT MEASUREI
EE| Z8 =z - a2 & 8 o = =
S| £z 3 7 T =z = C = z
== n - i ! e -4 = = DESCRIPTION
_I_ — .r_‘o e . - = —
SURFACE WATER
-2 |
=4
-6
I |
-8
- =10
- -12
il @153' compentent sediment
- —-14
{ SILT; black; non-plastic; wet: some organics.
m Sandy CLAY; dark gray grading to black:; low
plasticity; wet; trace organic matter.
SP1 5'/5' H
':':‘:': SAND; brown; fine to medium grained; well
“a'a"y".| graded; wet; trace silt.
S IR
SP2 1'/5' U
H. ~24 :-:.:.:.
~ —28 Bottom of borings @ 25°'
il Boring advanced from atop a barge using a
o 28 Geoprope 6610DT and discrete macro-core tooling.
-30
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== | g2 = - 2 £ = = GROUND SURFACE ELEVATION: NOT MEASUREI
SEE| =8 z = e 5 | 8 & = S
=£ =z % 7 o = O = = — )
a = - o B ISCRIPTION
e IS =T - . - —
T SURFACE WATER
=2
- =4
- -6
- -8
- =10
i
- -14
19 B18' compentent sediment
SILT; black; non-plastic: wet; some organics,
SP1 2'72'
Silty CLARY; dark gray grading clive; low to
high plasticity; moist; trace organics.
SP2 5'/§'
Sandy CLAY; tan; low plasticity; moist; trace _\
silt.
,6'-:-:-'- SAND; brown; fine to medium grained:; well
m e .t.e ¢ | graded; wet; trace silt.
SP3 2'/8" - —28%.%.%.".
| 3o M
Bottom of borings @ 30°'
™ =>4 Boring advanced from atop a barge using a
H Geoprobe €610DT and discrete macro-core tooling.
{ — —34
| N
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BORING LOG

NNOT SURVEYED
COORDINATES: ;.\ .o
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2z #u % s 22 & = =0 a8 l = DESCRIPTION
W SURFACE WATER
=2
— =4
— -6
— -8
— =10
- =12
@15' compentent sediment
T 14 ASH & SILT; black; non-plastic; wet; some
- I organics.
= -1 Sandy CLAY; gray; low toc high plasticity;
moist; trace silt.
5P1 1'/5'
— —18
il
— =2
SP2 L i SAND; brown; fine to medium grained; well
54 ; graded; wet; trace silt,.
[ Sl
26 Bottom of borings & 25
Boring advanced from atop a barge using a
H- -28 Geoprobe 6610DT and discrete macro-core tooling.
L l -30
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|2z £ . w : » = = DESCRIPTION
- —0 —
SURFACE WATER
=2
-4
| - -6
-8
- -10 '
| - =12
1 @15' compentent sediment
- ~14
| SILT; black; non-plastic; wet; some organics.
— CLAY; gray grading to olive; low to high
plasticity; moist; trace sand and organics.
SP1 35 |
In @22' grades Sandy
SP2 2.5'5 H SAND; brown; fine to coarse grained; well
graded; wet:; trace gravels.
- —29 Bottom of borings @ 25°'
. Boring advanced from atop a barge using a
L -28 Geoprobe 6610DT and discrete macro-core tooling.
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= «
x o i = CHECKED BY:  Bob Solak
231 S = = DATE BEGAN:  06/22/16
= © - Z i~ :
2E| 2. | & z 4 = DATE FINISHED: 06/22/13
= e - A = f re -— bt 5] .
== | £z = = = & = = GROUND SURFACE ELEVATION: NOT MEASUREI
EE| 2| = = s S| 2= = z
w«ZE| <z = P T = & | = =
aF | 4 < | = = DESCRIPTION
. _—— = ., - e : =
SURFACE WATER
- -2
——4
- -6
- -8
— =10
- =12
- —-14
- =19
L =18 ;
@20' compentent sediment
L ABH & SILT; black; non-plastic; wet; some
organics.
CLAY; brown grading dark gray; low to high
~ plasticity; moist; trace gravel.
SP1 5'/5'
[ Bottom of borings @ 25°'
Boring advanced from atop a barge using a
L —28 Geoprobe 6610DT and discrete macro-core tooling.
" |
sl
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PROJECT:Alliant Energy Ottumwa, 1A BORING NO.: PB-6

page 1 of 1

P LOGGED BY: John Noyes
_ S EDITED BY: John Noyes
= = 2 CHECKED BY:  Bob Solak
>N ° 2 = DATE BEGAN:  06/22/16
e = | & = ; 5 :
2E|Zg| = . < z | | DATEFINISHED: 0622//3
| ; = ol = = = = £ =] ; GROUND SURFACE ELEVATION: NOT MEASURED
EE| 22| = z =< | s |8 3
2z | @ z 2 % = x| =cC s | E DESCRIPTION
e S -— =S, O = — - — — e e o —_— = B
T [ EURFACE WATER
e
——4
- —6
——8
- =12
@15' compentent sediment
=14
( ASH & SILT; black; non-plastic; wet:; some __\
organics.
CLAY; gray grading to olive; low to high
SP1 2.5'/5' plasticity; moist.
SP2 45

Bottom of borings @ 25'

Boring advanced from atop a barge using a
Geoprobe 66100T and discrete macro-core tooling.
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z= | 2z| E z z £ = = GROUND SURFACE ELEVATION: NOT MEASUREL
EE| 2 2 = z a 5| e 2 = =
==| < z = = = = = = = g
2z | ¥ < &« : B = = = DESCRIPTION
A S —— = S S s = = o
SURFACE WATER
——4
——0
— —8
— =10
a2
- - 1l4 @lé' competent sediment
SILT; black; non-plastic; wet; some organics. \
ASH; dark gray; fine grained; poorly graded;
SP1 415 S
CLAY; gray; low to high plasticity; moist;
trace sand and gravel.
SP2 5'/5

Bottom of borings 2 25

Boring advanced from atop a barge using a
H —28 Geoprobe €610DT and discrete macro-core tooling.
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- = o = £ = = = ;
== | £z = = = £ = = GROUND SURFACE ELEVATION: NOT MEASUREI
£ = = a = < a = e = & =
S| =z | = % = & | z & o z
|2z | « = b = S Ba £ DESCRIPTION
[ — = — — — _— = - = =
T SURFACE WATER
H— —4 |
- -6
- -8
— =10
- -12
- 14 @15' competent sediment
CLAY; olive to reddish orange; low to high
plasticity; moist; trace to some coal bits &
ash.
SP1 3'/5"
ASH; light gray; fine grained; poorly graded:
wet.,
SP2 4'/5'
CLAY; tan; low to high plasticity; moist; trace
sand.
- —29 Bottom of borings @ 25°'
Boring advanced from atop a barge using a
- -28 Geoprobe 6610DT and discrete macro-core tooling.
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| &= o - a = =] -5 -
= = = = < =« = & = <
82| & & s w =2 | &0 = & DESCRIPTION
e —0 o = S S — e
SURFACE WATER
- =2
-4
- -6
- -8
- =10
- -12
T 14 @le' competent sediment
SILT: black; non-plastic; wet; some organic
1N 1 matter.
I ASH; tan to gray; fine grained; poorly graded;
SP1 0.5'/5" I wet.
CLAY; olive to dark gray: low to high
1 plasticity; moist; trace sand and plant matter.
SP2 3.8'/5 H
SP3 2.5Y8 H
!
i Bottom of borings @ 30°'
=3 Boring advanced from atop a barge using a
I Geoprobe &610DT and discrete macro-core tooling.
+ -34
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_'-";J = x S & & a ] a ‘ E DESCRIPTION
e — I _" S —— G 17 O S _|— S T e P MEC=SSE B o =
’7 SURFACE WATER
-~ 4
- -6
-8 _
- @B9' competent sediment
R "_:_:‘ SILT; black: non-plastic; wet; some organic
- =10SS=e natter.
- =1 o
SP1 35 [ e]
-1
ASH; gray; fine grained; poorly graded; wet.
- -1
SP2 35 L —18
= =2 CLAY; gray; low to high plasticity; moist;
trace sand and plant matter,
- =22
SP3 4'/5
- —24
-2 Bottom of borings @ 25!
I Boring advanced from 4top a4 barge using a
| 27 Geoprobe 6610DT and discrete macro-core tooling.
U
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B _W| _T SURFACE WATER
2
——4
- -6
=8
T ~10 @ 12' competent sediment
I { 8ILT; black; non-plastic; wet; some organic \
H —12— matter.
SP1 2.5's ASH; black to gray; fine grained; poorly
14 graded; wet.
- -1
Sp2 4'/5' L. <4
I CLAY; black to gray; low to high plasticity;
H- -2 moist; trace sand and plant matter.
= =22
SP3 2'/58"
= =24
=29 Bottom of borings @ 25!
i Boring advanced from atop a barge using a
|- Geoprobe 6610DT and discrete macro-core toeling.
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z
- = EDITED BY: John Noyes
- -
&g = = CHECKED BY:  Bob Solak
i = = ; .
2821 . S Z = DATE BEGAN:  06/21/16
- =\ O (5] Zz o . e
g | Zu| < 8 5 DATE FINISHED: 06/21/16
= - 5| = = = = - y
|z = = & = - =) & £ — GROUND SURFACE ELEVATION: NOT MEASUREI
EE|l =2 | g p: £ 2|28 = 2 R
=z £ - e : =~ b = = DESCRIPTION
—— — S B - e T S S =
—| SURFACE WATER
-2 |
H— -
- -6
- -8
10 @ 10' competent sediment
I SILT; black; non-plastic; wet; some organic _\
- =12 — matter.
SP1 2.5'5 ASH; black to gray; fine grained; poorly
14 graded; wet.
= = CLAY; black to gray; low to high plasticity;
meist; trace sand and plant matter.
R ] 4'/5 L. -18
-2
@21' grades Sandy CLAY
= -2
SP3 4'/5'
— —24
™ =24 Bottom of borings @ 25°'
Boring advanced from atop a barge using a
L -2§ Geoprobe 6610DT and discrete macro-core tocling.
L -30



BORING LOG

Q CABENO CLIENT: Hard Hat Inc. N NOT SURVEYED

COORDINATES: ENOT SURVEYED
PROJECT:Alliant Energy Ottumwa, IA BORING NO.: PB-9

page 1 of 1

- | LOGGED BY: John Noyes
o r
. E EDITED BY: John Noyes
= -
Zo & g CHECKED BY:  Bob Solak
| = b e - ;
S5 S = - DATE BEGAN:  06/21/16
= e = z o :
22| 2 w | = < 7 DATE FINISHED: 06/21/16
== = G - - - -] 2 =
=< | ZZ = & = = = = GROUND SURFACE ELEVATION: NOT MEASUREI
— - - . -
SE| 28| % z s |g& | 5| 8
2z | © & e * ~ o= e ¢ = £ DESCRIPTION
1 1
e B = -0 - — = = -
—| _]: SURFACE WATEER
= =2
-6
— -8
= =10
= =13
= —-14 :
@ l6' competent sediment
SILT; black: non-plastic; wet; some organic -_\
| matter.
I CLAY; gray to olive; low to high plasticity;
SPi 15 I moist; trace sand.
B @ 20.5' is a 4" piece of wood, no soil recovery
after wood to 25°'.
Sp2 05
5 -:-:-:-:- SAND; brown; fine grained; poorly graded: wet:
- b.-_-‘-.- trace stil.
SP3 15" H- -2 gfiesstelel
L _3geetete
Bottom of borings @ 30°'
32 Boring advanced from atop a barge using a
H Geoprobe 6610DT and discrete macro-core tooling.
= =34




Q CABENO CLIENT: Hard H

PROJECT:Alliant Energy Ottumwa, IA BORING NO.:

BORING LOG

at Inc.

N NOT SURVEYED
E NOT SURVEYED
PB-2

page 1 of 1

COORDINATES:

T

|'

LOGGED BY:
EDITED BY:

John Noves
John Noves

=

=
=]
- =
& < .
| & = = CHECKED BY:  Bob Solak
| = > - =} " ) ,
-%= S E = DATE BEGAN:  06/21/16
== 3 = z ; = ,
EE| 2| = = 4 = DATE FINISHED: 06/21/16
=a | = A = - i - = | w )
= = = = E = § = = GROUND SURFACE ELEVATION: NOT MEASUREI
- = - - £ =
5E| 22| 2 2 sz |82 | £| &
g2z | © < | < - & = &0 | a & DESCRIPTION
!
0 - —
SURFACE WATER
- -2
- -4
- -6
— -8 |
|
— =10
- ~12
- =14
- ~16
@ 18' competent sediment
SP1 0.5'/5' .
I—~—— 1 SILT; black; non-plastic; wet; some organic
L~ 1 matter.
CLAY; gray to olive; low to high plasticity;
it moisty trace sand.
SP2 4'/5'
B _‘:6 Bottom of borings @ 25!
Boring advanced from atop a barge using &
L -2§ Geoprobe 6610DT and discrete macro-core tooling.




BORING LOG

G CABENO CLIENT: Hard Hat Inc. NNOT SURVEYED

COORDINATES: ;. \ )/ ¢ ) EYED
PROJECT:Alliant Energy Ottumwa, IA BORING NO.: PB-3

page 1 of 1
- | LOGGED BY: John Noyes
- = EDITED BY: John Noyes
- - =
=) i g CHECKED BY: Bob Solak
ra - s ooy
=i, ol I S £ = DATE BEGAN:  06/21/16
EX-NE- = z » : _
oE| Zg| 2 e ¢ z DATE FINISHED: 06/21/16
| = - ; = = = | e = ' . i ;
= = L £ = 2 - £ = GROUND SURFACE ELEVATION: NOT MEASUREI
EE| 22| 2 = a5 | 22 | 5| ¢
2z| © < @ - Sl ol o DESCRIPTION
_W SURFACE WATER
- -2
— —4
- -6
|
- -8
- =10
= =12
- —14 @ 18' competent sediment
SILT; black:; non-plastic; wet:; some organic
-1 - matter.
CLARY; light brown to olive; low to high
SPI 2.5Y5" 18 plasticity; moist.
-7
- -2
SP2 3'/5
-
- —<9 Bottom of borings @ 25!
Boring advanced from atop a barge using a
L 28 Geoprobe €610DT and discrete macro-core tooling.




Q CABENO CLIENT: Hard Hat Inc.

BORING LOG

NNOT SURVEYED

COORDINATES: ,. NOT SURVEYED

PROJECT:Alliant Energy Ottumwa, IA BORING NO.: PB-13

page 1 of 1

5 LOGGED BY: John Noyes
" < EDITED BY: John Noyes
-4 -
% 3 = CHECKED BY:  Bob Solak
- z = =
B S & = DATE BEGAN:  06/21/16
22| ¢ z z 7 = :
o = : - : = ; Zz DATE FINISHED: 06/21/16
s | o= : & Z = = - i ,
= = = B = = a = = = GROUND SURFACE ELEVATION: NOT MEASUREI
il — = = - < ~ = = =
== 5 - = 2 = = = ] =
B2z | % % iz - s il - = DESCRIPTION
= =— e 0 = ER B -~ — s
SURFACE WATER
-2
— =4
- -6
- -8
- -10)
- =12
B 14' competent sediment
- =14
CLAY; brown to olive; low to high plasticity;
molst; trace sand and silt.
SP1 35 L 18
- =22
SP2 3.5'8"
- —24 @ 24' grades Sandy CLAY
- —2§ Bottom of borings €@ 25°
Boring advanced from atop a barge using a
H -28 Geoprobe ©6100T and discrete macro-core tooling.




NNOT SURVEYED

BORING LOG
COORDINATES:

a CABENO CLIENT: Hard Hat Inc.
g ENOT SURVEYED

PROJECT:Alliant Energy Ottumwa, IA BORING NO.: SBI
page 1 of 1

i
| - : LOGGED BY: John Nayes
. = EDITED BY: John Noyes
- -«
& o = g . CHECKED BY:  Bob Solak
m '
z
e S 2 = DATE BEGAN:  04/27/16
2= & = z & =
o E z ® : = < - DATE FINISHED: 04/27/16
= =i = £ - = R 5
mw | 2z z = 2 £ = = GROUND SURFACE ELEVATION: NOT MEASUREI
- = s s = - a < ~a = = =
- - = = =z = & = I~
Bz | 5% ez b - = = £ DESCRIPTION
g WG ASH; yellowish brown; fine grained; poorly
§s1 3"/18" | 20/>50 >50 graded; dry to moist.
8§82 5"/18" | 10/20/=50 =70
S83 3"/18'" | 15/>50 =50
S54 4"/18" | 17/>50 =50
885 6"/18" | 10/10/>50 =60
558 6 N Mana 18 @14' is an 8" coal seam, fine to coarse grained.
S§87 3"/18" | 20/>50 =50
SS8 3"/18" | 20/=50 =50
589 18"/18"| 8/17/15 32
SS10 3"/18" | 6/1/1 2
CLAY; dark gray; low plasticity; moist; some
SS11 10"/18'] 2/4/6 10 coal.
SS12 10"/18') 6/8/14 22 Ea T z
@29.5"' coal grades out
8813 12"/18'] 6/7/10 17 @31' grades trace organic plant matter
SS14 16"/18' 3/3/8 11 €33.5' grades bright green
SS15 14"/18'] 2/3/4 7 @36' grades light gray
= SS16 14"/18') 3/7/15 22
SAND; brown; fine to coarse grained; well
SS17 1818 777 16 graded; wet; trace to some silt and clay.
LIMESTONE; light gray; weathered; fine grained ‘\
SS18 12"/18'] 4/8/=50 =58 to finely crystalline.
- —49 Bottom of boring at 45'. Boring backfilled w/
18 501l cuttings to ground surface on 4/27/16.
=




Q CABENO CLIENT: Hard H

BORING LOG

at Inc.

N NOT SURVEYED

COORDINATES: /. oo

PROJECT:Alliant Energy Ottumwa, IA BORING NO.: SB2
' page 1 of 1
: = LOGGED BY: John Noyes
| 5 < EDITED BY: John Noyes
-4 -
% o = = CHECKED BY:  Bob Solak
z = < = ;
s o & = DATE BEGAN: 04/26/16
=| g Z z 7 5 -
= (2| E z 4 = DATE FINISHED: 04/27/16
; M - = = = & 4 . :
—w | 2z = = = £ = - GROUND SURFACE ELEVATION: NOT MEASUREI
Eg| § = = - aE-1 = S
B | S 2 < = = = Sl = =
=z sz = 7 Z = o = & DESCRIPTION
" g ASH; yellowish brown; fine grained; poorly
881 4"/18" | 9/8/>50 >58 graded; dry to moist.
S82 4"/18" | 8/20/>50 =70
SS3 12"/18'| 8/10/9 19
SS4 14"/18" 8/11/12 23
885 14"/18" 2/2/3 5
SS6 12"/18'] 2/3/8 11
S87 16"/18'| 4/5/8 13
588 12"/187) 47211 3 COAL; black: fine teo ccarse grained; well i
graded; moist; trace clay.
3= SS9 18"/18" 1/1/1 2
ASH; yellow brown; fine grained; poorly graded;
wet.
SS10 18"/18") 11/4/2 6
SS11 18"/18'| 1/1/0 1
§S12 18"/18' 1/1/1 2
SS13 18"/18'] 8/7/4 11
@32' grades light gray
SS14 14"/18' 2/2/3 5
CLAY; dark gray; low plasticity; moist; trace
) erganic plant matter. :
SS15 12"/18') 2/3/4 7
SS16 14""/18' 2/2/3 5
8817 12"/18'] 2/3/3 6
LIMESTONE; light gray; weathered; fine grained \
SSi8 6"/18" | 5/3/>50 >53 to finely crystalline,
T —4 Bottom of boring at 45'. Boring backfilled w/
i \—-48 soil cuttings to ground surface on 4/27/16.




Q CABENO CLIENT: Hard H

PROJECT:Alliant Energy Ottumwa, IA BORING NO.:

BORING LOG

at Inc.

NNOT SURVEYED
ENOT SURVEYED
SB3

page 1 of 1

COORDINATES:

= LOGGED BY: John Noyes .
| =}
- = EDITED BY: John Noyes
| 3 -
% o = % CHECKED BY:  Bob Solak
) —_— )
=5 S Z ,= DATE BEGAN:  04/26/16
== & = Z ” 2 ;
o : - : = S z DATE FINISHED: 04/26/16
= = S = ; a8 E = = GROUND SURFACE ELEVATION: NOT MEASUREI
= & = ' =
EE|l=e < < s = | & = = S
] - Z - o T = = = = ) )
== & - & -4 = = DESCRIPTION
Ss1 | 101181 27728/>50 78 ASH; yellowish brown; fine grained; dry.
S82 4"/18" | 9/=50 =50
SS83 3"/18" | 15/>50 =50 @€' lost shoe on split sppon
S84 3"/18" | 15/=50 =50
| S85 2"/18" | 30/=50 =50 %
|
: SS6 4"/18" | 17/=50 =50
N
S87 10"/18'] 9/16/15 31 COAL; black; fine to coarse; well graded; dry.
SH; wisk W7 ine g ;odry.
ss8 818" | 88110 18 A yellowish bro fine grained; dry )
| SS9 818" | 2/3/4 7 @21' is a 3" coal seam
|
SS10 10"/18' 2/11 2
| CLAY; olive gray to brown; low to high
| plsaticity; moist; m al & ash.
| ssi1 st vin 2 plsaticity; molst; some coa bottom ash
|
| SS12 12"/18" 1/1/1 2 @28.5"' grades trace coal & bottom ash
@30' coal & bottom ash grade out
f SS13 18"/18'| 1/2/3 5
| =z
I Q1. "R SAND;olive to brown; fine grained; poorly
Ssi4 18%/18') 7/8/8 16 graded; wet; trace to some clay.
|
| S815 16"/18 1/2/3 s CLAY; gray mcttled w/ brown; low to high
plasticity; moist.
SS16 16"/18'] 2/4/6 10
ss18 16"/18 3/4/9 13 SAND; brown; fine gralined; poorly graded; wet:
trace silt & clay.
SS19 18"/18'| 4/6/3 9
LIMESTONE; light gray; weathered; fine grained
8820 16"/18'] 2/5/=50 =50 to finely crystalline,
Bottom of boring at 47.5'. Boring backfilled w/
=50 soil cuttings to ground surface on 4/26/16.
-52




Q CABENO CLIENT: Hard H

BORING LOG

at Inc.

N NOT SURVEYED

COORDINATES: o csmymonn *

PROJECT:Alliant Energy Ottumwa, IA BORING NO.:

SB4

page 1 of 1

% LOGGED BY: John Noyes
=] i
S = EDITED BY: John Noyes )
o -
2 o i s CHECKED BY: Bob Solak
=2 S Z = DATE BEGAN:  04/26/16
2= 2 = z : = -
cZ| Zg| = = ; ; DATE FINISHED: 04/26/16
= o g - = s = = = " g
- = ol = &= = =) & = — GROUND SURFACE ELEVATION: NOT MEASUREI
£Ez| 22 = z a2 | E| §
o= - 7 < ; = E = = = = )
2z 4 < e ’ &~ ~ = £ DESCRIPTION
Ss1 14718 8/10/4 14 ASH; yellowish brown; fine grained; dry.
S82 8'"/18" | 5/3/7 10
883 4"/18" | 8/8/=50 =58
SS4 4"/18" | 5/6/2 8
SS85 10"'/18"] 8/10/>50 =60
SS6 10"/18' 6/10/8 18 e
587 3"/18" | 13/=50 =50
SS88 10"/18'] 7/4/2 6
S89 14"/18'| 13/4/5 9
SS10 18"/18') 2/3/4 7
SS11 18"/18' 2/7/4 11
Ss812 12"/18' 7/5/7 12
SS13 12"/18'| 2/4/7 11 @31 grading light gray to white.
SS14 18"/18'| 4/2/2 4
SS15 14"/18' 2/1/1 2
ss16 16"/18'| 2/2/3 s CLAY: gray: low to high plasticity; moist. -
SS18 16"/18' 2/2/3 5
SS19 18"/18'] 2/2/3 5
= SS20 16"/18" 2/1/1 2
SAND; brown: fine grained; poorly graded; wet;
ac i Lt z
8821 18"/18'] 2/=50 =50 SRR 8
LIMESTONE; light gray; weathered; fine grained
L _5o o thimelfy borysiga Bridd. 5'. Boring backfilled w/ /
& oil cuttings to ground surface on 4/26/16
- —54




Q CABENO CLIENT: Hard H

BORING LOG

at Inc.

COORDINATES
PROJECT:Alliant Energy Ottumwa, IA BORING NO.:

N NOT SURVEYED
* ENOT SURVEYED
SBS5

page 1 of 1

)

- LOGGED BY: John Noyes
=]
| o = EDITED BY: John Noyes
-~ - ;
| % o ; = CHECKED BY: Bob Solak
z = =] - -
EZ ° g & DATE BEGAN:  04/25/16
z o =) = z 7 = - -
o g o f - 7‘ 7z DATE FINISHED: 04/25/16
- =i = £ = = &
= = ol = z = a & = = GROUND SURFACE ELEVATION: NOT MEASUREI
2| 2z | = z aZ|e2 | 5| & .
5 ‘ - - . — -]
82| @ % % % & x| &0 a | g DESCRIPTION
L ]
| ASH. 1 b l 1 1 ¥ s . = - - Mt ]
sS1 14718 4/3/1 4 ¢/ yellowlsh brown; fine grained; moist.
i ss2 6"18" | 3/2/1 3 -
' SS3 12"/18'| 3/1/1 2
SS4 10"/18"] 2/2/1 3
885 14"/18'f 2/4/3 7 ) - . . ]
CORL; black; fine to coarse grained; well
! graded; dry.
| SS6 10"/18'] 2/3/4 7
| CLAY; gray; low plasticity; moist; trace sand.
i S87 12718 4/3/3 6
‘ SS8 10"/18'] 1/2/2 4 819" grades brown B
SS9 16"/18'] 2/2/2 4
SS10 16"/18' 1/1/2 3
SS811 16"/18') 1/5/6 11 @26' grades SiltyCLAY
S812 16"/18'] 2/5/7 12
5513 16"/18') 2/4/6 10
| S514 16"/18' 1/3/4 7
! SS15 16"/18'] 2/3/3 6
|
| ss16 | 1ev18)] 222 4
pr 5518 6"/18" | 3/6/=50 =56
| LIMESTONE; light gray; weathered; fine grained
| to finely crystalline.
=4 Bottom of boring at 44,5'. Boring backfilled w/
48 5011 cuttings to ground surface on 4/25/16.
— -




BORING LOG

(A CABENO c.ovr: i

PROJECT:Alliant Energy Ottumwa, IA BORING NO.:

COORDINATES

N NOT SURVEYED
* ENOT SURVEYED
SB6

page 1 of 1

]

3 LOGGED BY: John Noyes
| _ 2 EDITED BY: John Noyes
| z = .
‘ % o = = CHECKED BY:  Bob Solak
=z = = : - : 5
-1 S £ = DATE BEGAN:  04/25/16
Z = = ja z o = %
= 2 P : = ] - DATE FINISHED: 04/25/16
=8| =& : - z - = -
=~ -l = = & = = = GROUND SURFACE ELEVATION: NOT MEASUREI
EE| 22| 2 z a S |28 | 5| 8
2z | # % o « =~ = O a = DESCRIPTION
sS1 ovns | s/57 12 BSH; yellowish brown; fine grained; moist.
S82 4"/18" | 3/3/4 7
S83 8"/18"|2/2/3 5
@7' is a 4" coarse coal layer
S84 8"/18" | 3/4/7 11
SS5 6"/18" | 3/5/7 12
SS6 6"/18" | 3/5/6 11
887 6"/18" | 5/10/8 18
SS8 6"/18" | 7/3/5 8
§89 | 12'/18'| 4/2/3 5
Silty CLAY; gray; low plasticity; moist; trace
SS10 4"/18" | 5/3/3 6 sand.
SS11 12"/18'] 5/4/5 9 Gretoss ]
ASH; yellowish brown; fine grained; moist.
. " 1A T ™
SS12 12"/18') 6/6/2 8 CLAY; gray; low plasticity; moist; trace sand &
gravel.
. SS13 12"/18'] 3/3/4 4
ASH; yellowish brown:; fine grained; moist.
S814 LEVIR) 2103 b @34' grades dark gray to black; trace organic
plant matter
$S15 12/18°| 2/2/3 3 CLAY; brown; low plasticity; moist; trace sand
& gravel.
SS16 14"/18'| 2/3/3 6
LIMESTONE; light gray; weathered; fine grained
te finely crystalline,
SS18 6"/18" | 3/3/=50 =53
Bottom of boring at 42.5'. Boring backfilled w/
44 soil cuttings to ground surface on 4/25/16.
-48
cr




BORING LOG

Q CABENO CLIENT: Hard Hat Inc. N NOT SURVEYED

COORDINATES: ;.\ g1 pvyp
PROJECT:Alliant Energy Ottumwa, IA BORING NO.: SB7

page 1 of 1

[ [ = ]
- LOGGED BY: John Noyes
=)
- o~ EDITED BY: John Noyes
- -
M = = CHECKED BY:  Bob Solak
= Z = c -
=8 S z = DATE BEGAN:  04/27/16
z=| o = z - = s
2E| 2| 2 & 8 = DATE FINISHED: 04/27/16 _
= =B = = Z = = =
| = = gl = = = = = = GROUND SURFACE ELEVATION: NOT MEASURED
B = z a2 = - a = = = B =
FHEEIE 7 EE |28 | £ ¢
| la] = s = o £ a - a = DESCRIPTION
CLAY; brown; low plasticity; moist; trace silt;
SS1 1018 3/4/5 9 plant matter & coal pieces. -
5§82 10"/18') 3/3/3 6
SS3 14"/18'] 1/2/2 4 @6' plant material and coal grade out
S84 10"/18' 1/1/3 4
885 12"/18"] 2/2/4 6
SS6 12"/18"] 2/4/5 9 @13.5' grades trace sand & gravel
S87 12"'/18'] 2/3/4 6 @l6' grades reddish brown
SS8 12"/18" 2/3/3 6
S89 10"/18'| 1/4/3 7
. :-. SAND; orange; fine grained; poorly graded;
e moist; trace silt.
=z :':':‘:'
S810 18"/18" 1/1/2 3 L —24| s =+ «]€23.5' grades wet
I ".':','. LIMESTONE; light gray; weathered; fine grained
_— o Fana S5 He — 2k to finely crystalline.
’ I Bottom of boring at 26.5'. Boring backfilled w/
soil cuttings to ground surface on 4/27/16.
— —28
s =3




BORING LOG

a CABENO CLIENT: Hard Hat Inc. N NOT SURVEYED

COORDINATES: |\ ¢/ trver

PROJECT:Alliant Energy Ottumwa, IA BORING NO.: SBS8

page 1 of 1

‘ 7 LOGGED BY: John Noyes
" = EDITED BY: John Noyes
-4 -
% o = b CHECKED BY:  Bob Solak
A - = E I
‘ 28 . 3 Z = DATE BEGAN:  04/27/16
2= 9 = z w &= ,
o : = 5 o S z DATE FINISHED: 04/27/16
- | - (= - = -
== | 22 z ? g = E = GROUND SURFACE ELEVATION: NOT MEASUREI
HELIE 3 s: 88 | & g
laz=z [ « - & ~ = a DESCRIPTION
. — 5andySILT; brown; non-plastic; moist; trace to
SS1 6"/18" | 5/9/9 18 some gravel & coalbits.
i $82 10"/18'| 3/4/3 7
| CLAY; brown: low plasticity; moist; trace sand
I ) I &Frgravel.
| SS83 10"/18'] 1/1/1 2 @e' grades gray
SS4 10"/18'] 3/4/6 10
| 885 12"/18'] 2/2/2 4
| SS6 10"/18' 2/2/3 5
: S87 16"/18" 2/3/6 9
SS8 12"/18"] 2/4/7 11 @18.5' grades SiltyCLAY.
=z N " *
SS9 1877181 2/4/8 2 «"."."."| SAEND; brown; fine grained; poorly graded; wet:
I ¢ s v s | trace silt.
SS10 18"/18"] 2/4/6 10 - =24
ssii 12'18'| 2/1/3 4 [ ~2 -
= —-28_}.&‘!: gray; high plasticity; moist.
SS12 12"/18'| 5/7/10 17 1 .
| ( «'.| SAND; brown; medium grained; poorly graded;
wet; trace silt.
I SS13 18"/18'| 3/6/6 12
| SS14 18"/18" 5/7/6 13 b CLAY; gray; high plasticity; moist.
b GRAVEL; brown; rounded to sub-rounded; wet; 7
SS15 3"/18"| 112 3 trace to some silt & sand.
I LIMESTONE; light gray; weathered; fine grained
SS16 6"/18" | 20/>50 =50 to finely crystalline,
Bottom of boring at 40'. Boring backfilled w/
— =42 s0il cuttings to ground surface on 4/27/16.
— —44




(A CABENO c.cvi. e

BORING LOG

_ NNOT SURVEYED
COORDINATES: ;. s, ey

PROJECT:Alliant Energy Ottumwa, IA BORING NO.: SB9

page 1 of 1

. LOGGED BY: John Noves
5 : EDITED BY: John Noyes
| - <
2 o = = CHECKED BY: Bob Solak
= > - s .
=5 S = - DATE BEGAN:  04/28/16
2= & = z # = : _
o = z @ = . L] z DATE FINISHED: 04/28/16
- = B = = ) & = = GROUND SURFACE ELEVATION: NOT MEASUREL
EZ| = a = = = a 2 £ =
2 =z Z - - g o S = = =)
22| % % # % N = £ DESCRIPTION
-0
I GRAVEL; white; fine to coarse; well graded:;
SS1 6"/18" | 5/4/6 10 moist; trace to some silt.
— -2
Silty CLAY; brown mottled w/ gray; non-plastic
to low plasticity; moist; trace sand, gravel,
§S2 | 8"/18" | 3/3/3 6 L -4 coal bits and bottom ash.
10
SS3 8"/18" | 3/4/6 -6
7 -8 25 @7.5' brown grades out, coal and bottom ash also
= rad t.
sS4 618" | 2/3/4 I g orace an
— —]_ 5 .
SS85 10"/18°) 3/3/7 10
i £
SS6 10/10'] 3/4/8 12 L —14
S87 12"/12'] 3/5/8 13 - @16' grades dark gray
H- =18
SS8 12"/12'] 3/4/5 9 H
- -2
589 12"/12' 3/4/10 14
L =
SS10 12"/112') 3/2/3 5 L —24
R
ssi1 | 1212 226 8 €8 )
- -28
SS12 12"/12'| 3/5/6 11 U - @28.5' grades trace organic plant matter
- -3 . T
LIMESTONE;white toc light gray; weathered.
SS13 2"/18" | =50 50
l= =39
>4 Bottom of boring at 31'. Boring backfilled w/”~
H | soil cuttings to ground surface on 4/28/16.
- -34




APPENDIX F — OGS CCR Surface
Impoundment Drawings

Alliant Energy

Interstate Power and Light Company
Ottumwa Generating Station
Ottumwa, lowa

History of Construction

Interstate Power and Light Company — Ottumwa Generating Station
History of Construction y
September 29, 2016



53,000 GPD
ASH WATER PIT |} g TO BOTTOM
ASH BASIN
53,000 GPD
STEAM CYCLE
BLOWDOWN
0L
59,000 GPD SEPARATION
BAS IK
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3,000 GPD 23,000 GPD
" |
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FLOWS ARE YEARLY AVERAGE
L4

008-1-7/28/76 .

N

'FLANT DRAIN SYSTEM

N

 FIGURE 7.026-1

TO BOTTOM
ASH BASIN




:‘L Y ]
. "
; ~’
ECONOMI ZER
LaST PASS
: HOPPER
‘.'
o 192.000 GPD
1
< 41.000 GPD
f‘ 'SERXICE WATER
PYRITES 5~ 72.000 6PD
HOPPER
COOLING TOWER
EVAPORATION BLOWDOWN
; — 4,000 GP
7 288,000 GPD 694,000 GPD
¥
o y 15 ’ 2,600,000
i 2, 367,000 G2 GPD___ | ask 2,696,000 GP
¢ BOTTOM ASH SLUICING
SURGE
HOPPER o
790,000 )
GPD FROM BOTTOM
ASH BASIN
: 1,800,600 GPD
i ~——
——
2,600,000 GPD ‘ S R e .
1 BOTTOM ASH. BASTN. 689,000 GPD 01 SCHARGE T0
‘BOTTOM ASH BASIN === —® ES MOINES RIVER
574,000 GPD B N {e : i <
ALL FLOWS ARE ANNUAL AVERAGES BASED ON UNIT AT 100 PER CENT LOAD FACTOR.
' BOTTOM ASH SYSTEM

FIGURE 7.021-1

~ 065-1-7/78/76
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GONSTRUCTION PERMIT EFFLUENT LIMITATIONS:

AVG 1-day MAX

x%  TSS 30 mg/1 100 mg/1

**  0il § Grease 15 mg/1 20 mg/1

*%  pH 6.0 - 9.0 '
TEMP (not to violate stds 01_

Des Moines River)

*#% Taken from 40CFR422.15 (pp473-476)
Steam Electric Power Generating. Po-nt Sources -
Standards of Perfomanoe for New Point Sources
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Ottumwa Generating Station Water Useage

2003

5,171,261 gpd

Evaporation

Ash Sluicing

6,092,261 gpd .| Cooling Towers
Cooling Ash Water
921,000 gpd .| Tower oworage T 921,000 gpd
Blowdown Ash Sluicing
Water Supply
Pretreatment
Boiler Water 14,000 gpd q System 14,000 gpd
Des Moines River 83,000 gpd q Pretreatment Blowdown
6,589,878 gpd System
25800gpd .| Soot
69,000 gpd o~ Blowing
Boiler Make-up 43,200 gpd
Bearing Seals and QOil <
414,617 gpd . |Cooling, Floor Drains 414,617 SEPEfa' 414,617 Boiler Blowdown 43,200 gpd .
Misc. d tion d
9p Pond 9p
4,047,000 gpd o~
Ash Sluicing, Boiler
Rainfall 59,228 gpd » Ash P 4,047,000 gpd Seals and Cooling
>
Pond D)
Outfall 001
306,045gpd Evaporation
>
Wapello Co Rural Water | Sanitation System 4,000 gpd q 1,150,000 gpd
4,000 gpd Oultfall 003 T
y»| Des Moines River
32,586 gpd N Evaporation _CO_2
Injection
Rainfall N Coal Pile Coal Pile 29,000 gpd i
61,586 gpd Outfall 002 29,000 gpd N Runoff Pond Des Moines River
Outfall 002
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) ‘
- MANHOLE 0% === ~

Wg\i CONCRETE, ™ - R
(SRS "—4/\ DBADOUT T — - A S ="
‘ L7 BASN™ __ - - —ggo— —
—— L ——=———_// o -
—{ CRAVEL SHOULDER - % —— 12" THICK P.C.C. CONCRETE
<& y < W/ #5 BARS ON 2’
(‘g‘:\ CENTERS EACH WAY
o
- |
SLOPE AS INDICATED
==Zg9- ON DRAINAGE PLAN
~—BENCHMARK #3 ‘ REMOVE AND REPLACE TRACKS AS
ELEVATION = 684.20 i | NECESSARY FOR INSTALLATION OF
NORTHING = 401500.000 L‘Q}, STORM SEWER PIPE.
EASTING = 2260100.000 / , !
i | COMPACTED NATURAL 4" THICK COMPACTED
j | SUBGRADE CLASS "A” CRUSHED STONE
INSTALL GRANULAR ||
SURFACING ——|
- TYPICAL PAVEMENT SECTION
e - (NO SCALE)
_ ~
n -~
/
RAILROAD TRACK /
G@f’g N //
/
o LIST OF STORM SEWER PIPE
EARTH ELEV. AROUND BUILONG = 685.00 /&D 7
- - p P UNE | LOCATION | PIPE [LENGTH | g opg | FLOW LINES
; - NUMBER DA |OF LINE [S'g" = [INLET | OUTLET
) s From | To | nohes | Foest "__| Elevation | Elevation
o = 2 | 18 | 4 40 | 67755 | 67757
& 2 3 15 | 242 .40 | 678.62 | 67765
/ / 4 12 63 40 | 678.97 | 678.12
y ;S P L 12 [} .00 | 67849 | 677.65
y = TE 12 10 200 | 87820 | 67800
&) //
& /
7
Sy
/ /
s
_— // LIST OF STORM SEWER STRUCTURES
~ - ot T |war
o _  — — INSTALL GRANULAR A ©
& SURFACING —_ © Elev. | Elev.
2 o 684.00 | 67657
‘ T 681,50 | 677.15
‘ 682.00 | 678.00
| €81.50 | 67750
o \ L €83.25 | 678.00 |
! REMOVE EXISTING 682.25 | 677.70
\ CONCRETE EXISTING BUILDING PAD
ELEVATION = 684.50
>\
\
= LEGEND
\\
f/’\‘\ Od\ —12"W—12"W— = WATER MAN
: S I b — &S ——8SS— = SANTARY SEWER
w o /3 —_—E—— E— = UNDERGROUND ELECTRIC
], ///j \ —m w°n— = UNDERGROUND TELEPHONE
MANHOLE ‘ = k.3 = HYDRANT
/ ' X = WATER VALVE N
LN v ) = SANITARY SEWER MANHOLE
7z \ e [} = STORM SEWER MANHOLE
o = LIGHT POLE
[ ] = BOLLARD
- = SIGN »
o e ===
oW = CORREGATED METAL PIPE
- = DRAINAGE ARROW 1inch = 30 f
T = EXISTING CONTOURS
T = PROPOSED CONTOURS
%
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ZERO
DISCHARGE
POND

SETTLING
POND

INTERSTATE POWER & LIGHT FIGURE 1
H l‘“.]) H A’l‘ SEI{‘TICEL‘ ™ OTTUMWA GENERATING STATION
August 2005 aerial photo taken from the Engineering, Construction and Management Solutions DATE:
lowa State University Information System Support and Resource Facility website. FACILITY LAYOUT OCT 2006




All aerial photos were taken from the
lowa State University Information System Support and Resource Facility website.

ZERO
DISCHARGE

SETTLING
POND

Settling Pond Boundary
~~~— 2005 Aerial Photo

2004 Aerial Photo
~~— 2002 Aerial Photo
~~ 1994 Aerial Photo

HARD HAT SERVICES "

INTERSTATE POWER & LIGHT

Engineering, Construction and Management Solutions

OTTUMWA GENERATING STATION FIGURE 2
DATE:
HISTORICAL AERIAL PHOTOGRAPHS IalSS




SFILEABBREVS

. #Z—M
ZERO DISCHARGE POND:
WATER SURFACE AREA: 752,878 SQ FT.(17.28 AC).
EXISTING VOLUME AVAILABLE TO WATER LEVEL (ELEV.668.7) - 141,540 CU YDS. o SCM";OFEU 200
EXISTING VOLUME AVAILABLE TO ELEV.680.0 - 514,908 CU YD.

SETTLING POND:
WATER SURFACE AREA: 790,725 SQ FT. (18.15 AC).
EXISTING VOLUME AVAILABLE TO WATER LEVEL (ELEV. 668.7) = 185,922 CU YDS.

VOLUME OF INPLACE MATERIAL ABOVE ORIGINAL DESIGN SURFACE
USING EXISTING WATER LEVEL AS A BOUNDARY = 288,357 cu yd.

VOLUME OF INPLACE MATERIAL ABOVE ORIGINAL DESIGN SURFACE
USING RECENT SURVEY EXTENTS AS BOUNDARY = 369,994 cu yd

LEGEND:

——660—— BATHYMETRY SURVEY CONTOUR

ESTIMATED ORIGINAL DESIGN CONTOURS FROM ALIANT ENERGY DRAWING S1005
--------- RECENT SURVEYED WATER LEVEL
—+——+ RALROAD TRACKS

ZERO DISCHARGE POND

Q‘;‘/
N\
N\

EXISTING OWS DIKE

940 €. Dnima St 150 ALLIANT ENERGY FIGURE:
(630)‘637-9‘70 OTTUMWA, |OWA
HARD HAT SERVICES ™ 3
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INTERSTATE POWER & LIGHT
OTTUMWA GENERATING STATION
20775 POWER PLANT ROAD, OTTUMWA IOWA

SETTLING POND RECONFIGURATION

(DECEMBER, 2007)

SHEET INDEX

COVER SHEET

EXISTING CONDITIONS

PROPOSED POND RECONFIGURATION
SECONDARY SETTLING POND BERM DETAILS
PRIMARY SETTLING PONDS

POLISHING POND

MIXING CHANNEL

ASH COLLECTION PAD

L
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i T

e e T s
Kt

= 7 R g e A i
.\ R

[STTE. COCATION] ..

ey = M
: g g b,
: § 01\\| Kizkville Stk ©
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OO PP wWN -

0 200 500 1000ft.

12/28/2007

Ihereby certify that this engineering document
was prepared by me or under my direct personal
supervision and that lam a duly licensed
Professional Engineer under the laws of the state
of lowa.
(signature) (date) REV | DATE [ BY DESCRIPTION SCALE: CLIENT: INTERSTATE POWER & LIGHT
Printed or typed name: NONE OTTUMWA GENERATING STATION
. DESIGNED: TITLE:
License number: RAWN:_ COVER SHEET
My license renewal date is December 31, S
P heet d by thi I 940 E. DiehlRd, Suite 150 SHEET:
ages or sheets covered by this seal: Noperville, IL 60563
4\l N Y N .
llAl{l) HA l bI‘JRVI(JES ™ (630) 637-9470 /] OF 8 SHEETS
Engineering, Construction and Management Solutions DRAWING NUMBER:
1-2035-0-D-C1100-001
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S
©
O

L

20' WIDE TEMPORARY
SPILLWAY FOR
MIXING CHANNEL
INSTALLATION ——89 |

RARY DAM
PLACEMENT
EVATION 678.0

==
=
o
P4

—mo

SECONDAR
SETTLIN
ZHANN

A

—ISOLAHONBERM — - —-—/—-—-—-—-— 8._._._._._._._._._._._._._.

h 4

6579
o7C

7,

MIXING
DISCHARGE
CHANNEL

NPDES OUTFALL 001
(NEW ELEVATION SHALL BE 673.50)

POLISHING POND

Z

ISOLATION BERM

80’
SERVICE BERM
678.5 20° 20" WIDE EXISTING
SETTLING FACILI6T8Y2 7ROAD
CHANNEL Cle8B2.7
g 678 678512
¥ 2
1=
663 L7 NN
SECTION AN
0 20 a0 \6/
SCALE IN FEET
SECONDARY SETTLING CHANNEL " 20° .~ POLISHING POND
1.5 AND SMALLER ROAD :
STONE IOWA DOT SPEC 2 )
24120.04 OR 4120.05 STONE DEPTH VARES

CONTINUE 2:1 SIDESLOPES
DOWN TO MEET EXISTING
GRADE AT POND BOTTOM

e 22 N () Aol NEXSIING GRAOE ) - AN NI L

QUARRY SHOT ROCK OR SIZED RECYCLED CONCRETE.
BROKEN CONCRETE MUST BE 6 TO 24 INCHES,

AND SHALL HAVE 10%Z STONE (IOWA DOT SPEC
4120.04 OR 4120.05) MIXED THROUGHOUT

3'-6" MIN.

ISOLATION BERM CONSTRUCTION /B
\&/
OI_ 10 20

SCALE IN FEET

NOTES:

1. CONTRACTOR SHALL NOT DISTURB ANY OPERATIONS AT THE FACILITY DURING THE CONSTRUCTION OF
THE ISOLATION BERM

2. ISOLATION BERM CONSTRUCTION SEQUENCE:

1) CONTRACTOR SHALL CONSTRUCT ISOLATION BERM AS SHOWN AND CONSTRUCT A 20 FOOT LONG
TEMPORARY SPILLWAY TO ELEVATION 675.85(JOEL SHOW ALIGNMENT AND COORDINATES FOR THE
TEMPORARY SPILLWAY AND THE MIXING CHANNEL).

2)CONTRACTOR SHALL CONSTRUCT THE TEMPORARY DAM TO ELEVATION 678.50 WITH IOWA DOT
SPEC. 4120.04 OR 4120.05 STONE.

3)CONTRACTOR SHALL LOWER THE OUTFALL DISCHARGE TO ELEVATION 673.50

4)CONTRACTOR SHALL REMOVE STONE AND COMPACT THE SUBGRADE AND INSTALL THE MIXING
CHANNEL TO THE DESIGN ELEVATIONS.

5)AFTER THE CONCRETE MIXING CHANNEL IS SET IN PLACE, THE CONTRACTOR SHALL REMOVE
EXCESS STONE MATERIAL FROM THE TEMPORARY DAM TO ESTABLISH THE FINAL GRADES.

6)CONTRACTOR SHALL REMOVE THE TEMPORARY SPILLWAY BY COMPLETING THE ISOLATION BERM
AS SHOWN ON DETAIL XXX.

REV| DATE [ BY DESCRIPTION SCALE: 20 a0 |CHENT: INTERSTATE POWER & LIGHT
et e ! OTTUMWA GENERATING STATION
DE SIGNED: TITLE:
ORAWN: POLISHING POND
CHECKED:
940 E. DiehlRd, Suite 150 SHEET:
Naperville, IL 60563
 \l N Y Al ™
HARD HAT SERVICES msoresroms | O s sees
Engineering, Construction and Management Solutions DRAWING NUMBER:
1-2035-0-D-C1100-006
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1/
304 SS¥%" PLATE SHALL CHEMICAL FEED HOSE TO Ya" NPT

BE 7" TALL FROM THE

CHANNEL BOTTOM POLYMER ADDITION
PIPE (/" 304 SS)

CONCRETE BAFFLE BLOCK 304 SS PLUG (TYP)

PRECAST CONCRETE SS PIPE CLASP

CHANNEL W/ BAFFLE
BLOCKS FOR MIXING

MONOLITHIC POUR \ CHAMFER EDGES

———— SIX !," TEE TO Yg" NPT
REDUCER BUSHING, /5" NPT SS
SPRAY NOZZLES W/ 1MM ORIFICE

VERTICAL REBAR +*4 e 6" O.C.
(GRADE 60 ASTM A-815)
CONTINUOUS THROUGH BASE

ISOLATION BERM

4 REBAR \HORIZONTAL REBAR :5450 10" 0.C.
" " (GRADE 60 ASTM A-615)
IN BAFFLE BLOCKS 1@

BOTTOM AND SIDE

" x 15" x '/a" SS ANGLE

I

™S~ ANCHOR WITH 5" POST INSTALLED
SS ANCHOR BOLTS (3 e 12™)

leg" 2'-6" 8" o

- 20"
0 1 2
SCALE IN FEET

SECTION A
N

NOTE:

SS PLATE
45° CUT AT TOP
FOR SHARP CRESTED WEIR

CONTINUQUS WELD

EL. 975.58 SS PLATE TO SS ANGLES

o x 15" x '/a" SS ANGLE

ALONG CHANNEL BOTTOM AND SIDE
CHANNEL WELD ANGLES TOGETHER AT CORNERS

BOTTOM
EL. 975.0\

PR

%" POST INSTALLED
SS ANCHOR BOLTS
EVERY B6-INCHES ALONG
BOTTOM AND SIDE

EPOXY ANCHOR BOLTS

IN PLACE
SECTION B\
NTS 7/

1. PRECAST CONCRETE COMPRESSIVE STRENGTH SHALL BE
MONOLITHIC POUR. TYPE IIHIGH-EARLY CONCRETE (4,000 PSI

POLYMER ADDITION PIPE

12'X12' AREA OF 3" TO 6" STONE PRECAST CONCRETE MIXING CHANNEL

12" DEEP AND COMPACTED IN

PLACE W/ EXCAVATOR BUCKET BAFFLE BLOCKS

TOP OF BERM BEYOND 678.5
A\ 4

‘\CHANNEL INLET 675.0

AN 4

CHANNEL OUTLET 674.0 .

Ay 4

ey
CHANNEL i

2 POLISHING
POND

QUARRY SHOT ROCK OR SIZED RECYCLED CONCRETE.
BROKEN CONCRETE MUST BE 6 TO 24 INCHES,

AND SHALL HAVE 107% STONE (IOWA DOT SPEC
4120.04 OR 4120.05) MIXED THROUGHOUT

1.5" AND SMALLER ROAD STONE
IOWA DOT SPEC 4120.04 OR 4120.05

MIXING CHANNEL SECTION D\

AT 7 DAYS: 6,000 PSIAT 28 DAYS). WITH 57 AIR ENTRAINMENT &/
AND BRUSHED FINISH. CONCRETE CONSTRUCTION SHALL BE IN 0 5 0
ACCORDANCE WITH ACI301-99 AND ACI318-02. CHANNEL WALLS = )
AND BAFFLE BLOCKS SHALL HAVE CHAMFERED EDGES. SCALE IN FEET
2. THE LIFTING ANGLE FOR THE STRAPS SHALL BE GREATER
THAN 45 DEGREES FROM HORIZONTAL.
16- 3
POLYMER ADDITION
/ PIPE FROM CHEMI
20" TO'FE OM CHEMICAL PRCE'(I':EAST CONCRETE CHANNEL « 4 REBAR 10" O.C.
(N 0
A
—— CONCRETE BAFF K
CONCRETE BAFFLE BLOCKS
..//...,,'5.,.,,.,,.,/\,.,.,_.,,.,.,.,,8--
d
BN g
/| [ 15" TYP
— *4 REBAR
o J JO\X\ . 2'-6"
- Q\’ Q 310"
S DR I A
A ° TYP TYP $
©|
o L o L d A4 v A T T a4 a4 L o L4 " A4 A4 2 v 8
\ | f {
J 3-6" TYF’—-"
PLAN VIEW /T DAYTON / RICHMOND CONCRETE ACCESSORIES
4 TON RATED LOAD P-50 SWIFT LIFT UNIVERSAL
E’EE\%%EN T6075 . " = 2-0" &/ LIFTING SYSTEM OR EQUAL (TYP) INSTALLED PER
) . 1 , MANUFACTURES INSTRUCTIONS. (NOTE 2) =ev] oate | ov DESCRPTION SCALE:  wom CLENT INTERSTATE POWER & LIGHT
SCAE N FEET OTTUMWA GENERATING STATION
DESIGNED: TITLE:
DRAWN: MIXING CHANNEL
CHECKED:
940 E. DiehlRd, Suite 150 SHEET:
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Section 2A - EARTHWORK

2A.1 GENERAL. This section covers general earthwork and shall include
the necessary preparation of the construction areas; removal and dis-
posal of all debris; excavation and trenching as required; the handling,
storage, transportation, and disposal of all excavated material; all
necessary sheeting, shoring, and protection work; preparation of sub-
grades; pumping and dewatering as necessary or required; protection of
adjacent construction; backfilling; pipe embedment; construction of
fills and embankments; surfacing and grading; and other appurtenant
work.

2A.2 SHEETING AND SHORING. The stability of previously constructed
structures and facilities shall not be impaired or endangered by exca-
vation work. Previously constructed structures and facilities include
both structures and facilities existing when this construction began and
structures and facilities already provided under these specifications.

Hazardous and dangerous conditions shall be prevented and the safety of
personnel shall be maintained. Adequate sheeting and shoring shall be
provided as required to protect and maintain the stability of previously
constructed structures and facilities and the sides of excavations and
trenches until they are backfilled. Sheeting, bracing, and shoring
shall be designed and built to withstand all loads that might be caused
by earth movement or pressure, and shall be rigid, maintaining shape and
position under all circumstances.

2A.3 REMOVAL OF WATER. The Contractor shall provide and maintain ade-
quate dewatering equipment to remove and dispose of all surface and
ground water entering excavations and other parts of the work. Each
excavation shall be kept dry during subgrade preparation and continually
thereafter until the construction to be provided therein is completed to
the extent that no damage from hydrostatic pressure, flotation, or other
cause will result. Ground water level shall be maintained at least

12 inches below the bottom of each excavation.

2A.4 BLASTING. No blasting or other use of explosives for excavation
will be permitted, unless authorized in writing by the Engineer or the
Company.

In the event blasting is authorized, the Contractor shall comply with
all laws, ordinances, applicable safety code requirements, and regula-
tions relative to the handling, storage, and use of explosives and the
protection of life and property. The Contractor shall be responsible
for all damage caused by his blasting operations. Suitable methods
shall be employed to confine all materials lifted by blasting within the
limits of the excavation or trench.
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2A.5 CLASSIFICATION OF EARTH MATERIALS. No classification of excavated
materials will be made except for identification purposes. Excavation
work shall include the removal and subsequent handling of all materials
excavated or otherwise removed in performance of the contract work, re
gardless of the type, character, composition, or condition thereof.

All rock which cannot be handled and compacted as earth shall be kept
separate from other excavated materials and shall not be mixed with
backfill, fill, or embankment materials except as specified or directed.

Soil identification shall be in accordance with Table 1 of the Unified
Soil Classification System which is bound herewith at the end of this
section. Identification and classificaticn shall be based upon visual
examination and simple manual tests performed by qualified personnel
furnished by the Contractor.

2A.6 TFREEZING WEATHER RESTRICTIONS. Backfilling and construction of
fills and embankments during freezing weather shall not be done except
by permission of the Field Project Manager. No earth material shall be
placed on frozen surfaces, nor shall frozen materials, snow, or ice be
placed in any backfill, fill, or embankment.

2A.7 MAINTENANCE OF TRAFFIC. The Contractor shall conduct his work so
as to interfere as little as possible with the Company's operations and
the work of other contractors. Whenever it is necessary to cross,
obstruct, or close roads, driveways, parking areas, and walks, the
Contractor shall provide and maintain suitable and safe bridges, detours,
or other temporary expedients at his own expense. In making open cut
road crossings, the Contractor shall not block more than one-half of the
road at any time.

Where required, the Contractor shall widen the shoulder on the opposite
side of the road to facilitate traffic flow while blocking half of a
road with an open cut. Temporary crushed rock surfacing shall be pro-
vided as necessary on the widened shoulders.

2A.8 PROTECTION OF UNDERGROUND CONSTRUCTION. The Contractor shall lo-
cate, protect, shore, brace, support, and maintain all existing under-
ground pipes, conduits, drains, and other underground construction which
may be uncovered or otherwise be affected by the work.

2A.9 ©PRESERVATION OF TREES. Trees shall be preserved and protected as
much as possible. Unless specifically authorized by the Company, trees
shall be removed from only those areas which will be excavated, filled,
or built upon. Consideration will be given to the removal of additional
trees only where essential, in the opinion of the Field Project Manager,
for the safe, effective execution of the work.

Trees left standing shall be adequately protected from permanent damage
by construction operations. Trimming of standing trees, where required,
shall be as directed by the Field Project Manager.
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9A.10 UNAUTHORIZED EXCAVATION. Except where otherwise authorized,
indicated, or specified, all material excavated below the bottom of
concrete structures which will be supported by the subgrade shall be
replaced with concrete placed monolithic with the concrete above.
Material excavated below structures supported on piers shall be replaced
with crushed rock or gravel. The crushed rock or gravel shall be com-
pacted to a density equal to or greater than the density of the adjacent
undisturbed soil.

2A.11 STABILIZATION. Subgrades for structures and the bottom of trenches
shall be firm, dense, and thoroughly compacted and consolidated; shall

be free from mud and muck; and shall be sufficiently stable to remain

firm and intact under the feet of the workmen.

Subgrades for structures and trench bottoms which are otherwise solid
but which become mucky on top due to construction operations, shall be
reinforced with one or more layers of crushed rock or gravel.

The finished elevation of stabilized structure subgrades shall not be
above the subgrade elevations indicated on the drawings.

Not more than 1/2 inch depth of mud or muck shall be allowed to remain
on stabilized trench bottoms when the pipe embedment material is placed
thereon.

All stabilization work shall be performed by and at the expense of the
Contractor.

2A.12 TESTING. All field and laboratory testing required to determine
compliance with the compaction requirements of this section will be pro-
vided by the Company. The Contractor shall provide the services of one
or more employees as necessary to assist the Company's field testing
representative. The Contractor will be furnished one copy of the test
results.

Maximum density for cohesive compacted materials placed under this
section will be determined in accordance with ASTM D698. The terms
"maximum density" and "optimum moisture content" shall be as defined in
ASTM D698.

Relative density for noncohesive compacted materials placed under this
section will be determined in accordance with ASTM D2049. The term
"relative density" shall be as defined in ASTM D2049.

2A.13 SITE PREPARATION. Ground surfaces within the construction areas
will be cleared of all trees and brush under Specification 6713-C-64,
Sitework Construction, and will be essentially free of debris and sur-
face vegetation.
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Any remaining brush, trash, and surface vegetation shall be removed in

preparing the work site under these specifications and shall be trans-

ported to the Company's disposal facility. Waste shall be unloaded and
disposed of as directed by the Field Project Manager.

Day-to-day comstruction waste shall be disposed of as specified in the
Special Conditions.

2A.14 ROADWAY ROADBEDS. Roadway roadbed construction shall include
excavation and subgrade preparation, and fills and embankments where
required. Fills and embankments shall be constructed as specified
hereinafter. In excavated roadbed areas, overburden shall be removed
and the subgrade shall be shaped to line, grade and cross section, and
compacted to a depth of at least 6 inches to 95 per cent of maximum
density at optimum moisture content as determined by ASTM D698 when that
test is appropriate, or to 70 per cent relative density as determined by
ASTM D2049 when that test is appropriate. This operation shall include
any scarifying, reshaping, and wetting required to obtain proper com-
paction. Soft, organic, and otherwise unsuitable material shall be
removed from the subgrade and replaced with suitable material.

All material in the upper 18 inches of the subgrade in both cut and fill
sections, shall be material with compaction characteristics equal to or
better than inorganic clays of low to medium plasticity. This material
shall be classified as Group CL or ML as indicated on the Unified Soil
Classification chart bound herein at the end of this section.

The subgrade shall be compacted and finished to a true surface and no
depression shall be left that will hold water or prevent proper drainage.
The subgrade shall be finished to within 0.1 of a foot of the elevation
indicated on the drawings. Any deviation of the subgrade surface in
excess of one inch as indicated by a 16 foot straightedge, or template
cut to typical section, shall be corrected by loosening, adding or
removing material, reshaping, and recompacting.

Ditches and drains along the subgrade shall be maintained as required
for effective drainage. Whenever ruts of 2 inches or more in depth are
formed, the subgrade shall be brought to grade, reshaped, and recom-

pacted. Storage or stockpiling of materials on the subgrade will not be
permitted.

Roadway subgrades shall be maintained throughout the work under these
specifications.

Roadway surfacing is covered in Sections 2F and 2G of these specifications.
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2A.15 FILLS AND EMBANKMENTS. To the maximum extent available, suitable
earth materials obtained from excavation shall be used for the construc-
tion of fills and embankments. Additional material shall be obtained
from borrow pits as necessary. After preparation of the fill or embank-
ment site, the subgrade shall be scarified, leveled, and rolled so that
surface materials of the subgrade will be compact and well bonded with
the first layer of the fill or embankment. All material deposited in
fills and embankments shall be free from rocks or stones, brush, stumps,
logs, roots, debris and organic or other objectionable materials. Fills
and embankments shall be constructed in horizontal layers not exceeding
8 inches in uncompacted thickness. Material deposited in piles or wind-
rows by excavating and hauling equipment shall be spread and leveled
prior to compaction.

Each layer shall be thoroughly compacted by rolling or other methods
acceptable to the Engineer. The compacted density of each layer shall
be at least 95 per cent of the maximum density at optimum moisture con-
tent as determined by ASTM D698 when that test is appropriate or 70 per
cent of relative density as determined by ASTM D2049 when that test is
appropriate. If the material fails to meet the density specified, com-
paction methods shall be modified as required to attain the specified
density.

2A.15.1 Subgrade Preparation. After preparation of the fill or embank-
ment site, the subgrade shall be leveled and rolled so surface materials
of the subgrade will be as compact and well bonded with the first layer
of the fill or embankment as specified for subsequent layers.

2A.15.2 Placement and Compaction. All fill and embankment materials
shall be placed in approximately horizontal layers not to exceed 8 inches
in uncompacted thickness. Material deposited in piles or windrows by
excavating and hauling equipment shall be spread and leveled before
compaction.

Each layer of material being compacted shall have the best practicable
uniform moisture content to insure satisfactory compaction. The Contrac-
tor shall add water and harrow, disc, blade, or otherwise work the
material in each layer as required to insure uniform moisture content

and adequate compactiom.

24.15.3 Borrow Areas. Material necessary to complete fills and embank-
embankment site. Borrow material will be available on the Company's
property.

The location, size, shape, depth, drainage, and surfacing of all borrow
areas shall be acceptable to the Field Project Manager. Borrow areas
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shall be regular in shape, with finish graded surfaces when completed.
Side slopes shall not be steeper than three horizontal to one vertical,
and shall be uniform for the entire length of any one side.

2A.16 STRUCTURE EXCAVATION. Excavation for structures shall be done to
lines and elevations indicated on the drawings and to the limits required
to perform the construction work. Machine excavation shall be controlled
to prevent undercutting the proper subgrade elevations and shall not be
used within 10 feet of permanent structures and facilities. Only hand
tools shall be used for excavation around permanent structures and
facilities.

Work shall be done so that the construction areas will be as free as
possible from obstructions and from interference with the transportation,
storage, or handling of materials. Excavated materials free of trash,
rocks, roots, and other foreign materials, and which meet the specified
requirements, may be used as required for the fills, embankments, and
backfills constructed under these specifications.

Vertical faces of excavations shall not be undercut to provide for
extended footings.

2A.17 STRUCTURE BACKFILL. Backfill around and outside of structures
shall be deposited in layers not to exceed 6 inches in uncompacted
thickness and mechanically compacted, using platform type tampers, to at
least 95 per cent of maximum density at optimum moisture content as
determined by ASTM D698 when that test is appropriate, or to 70 per cent
relative density as determined by ASTM D2049 when that test is appropri-
ate. at least the demsity of adjacent undisturbed earth. Compaction of
structure backfill by rolling will be permitted provided the desired
compaction is obtained and damage to the structure is prevented. Com-
paction of structure backfill by inundation with water will not be
permitted.

Material for structure backfill shall be composed of earth only and
shall contain no wood, grass, roots, broken concrete, stones, trash, or
debris of any kind.

No tamped, rolled, or otherwise mechanically compacted backfill shall be
deposited or compacted in water.

All backfill material shall consist of loose earth having a moisture
content such that the required density of the compacted soil will be
obtained with the compaction method used. Moisture content shall be
distributed uniformly and water for correction of moisture content shall
be added sufficiently in advance so that proper moisture distribution
and compaction will be obtained. Granular material shall be wet, not
just damp, when compacted.
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Particular care shall be taken to compact structure backfill which will
be beneath pipes, drives, roads, or other surface construction or struc-
tures. In addition, wherever a trench will pass through structure back-
fill, the structure backfill shall be placed and compacted to an eleva-
tion at least 12 inches above the top of the pipe before the trench is
excavated.

2A.18 COMPACTED ROCK FILL. Compacted rock fill shall consist of crushed
rock conforming to ASTM C33, gradation 1-1/2 inch to crusher fines. The
rock fill shall be placed on undisturbed subgrade and compacted to maxi-
mum density. Compaction shall be performed with vibrating mechanical
compactors unless otherwise acceptable to the Engineer.

Compacted rock fill shall be placed under all slabs 24 inches or less in
thickness. The thickness of the compacted rock fill shall be a minimum
of 6 inches.

Crushed rock for compacted fill shall be handled and placed in a manner
that will prevent segregation of sizes. The fill material shall have
the best practicable moisture content to achieve maximum density with
the compaction methods used. The material shall be placed in horizontal
layers not more than 6 inches in uncompacted thickness.

If concrete is to be placed on the compacted rock fill, the fill shall

be finished with a thin layer of clean concrete sand to fill all voids

and interstices and to obtain the required subgrade elevation. A poly-
ethylene film moisture barrier shall be placed over the sand as speci-

fied in the cast-in-place concrete section.

2A.19 MAINTENANCE AND RESTORATION OF FILLS, EMBANKMENTS, AND BACKFILLS.
Fills, embankments and backfills that settle or erode before final
acceptance of the work under these specifications, and pavement, struc-
tures, and other facilities damaged by such settlement or erosion, shall
be repaired. The settled or eroded areas shall be refilled, compacted,
and graded to conform to the elevation indicated on the drawings or to
the elevation of the adjacent ground surface. Damaged facilities shall
be repaired in a manner acceptable to the Field Project Manager.

Earth slopes of the roads constructed under these specifications shall
be maintained to the lines and grades indicated on the drawings until
the final acceptance of the road slopes by the Field Project Manager.

2A.20 TFINAL GRADING. After all construction work under these specifica-
tions has been completed, all ground surface areas disturbed by this
construction or construction plant and operations shall be graded. The
grading shall be finished to the contours and elevations indicated on

the drawings or, if not indicated, to the matching contours and eleva-
tions of the original, undisturbed ground surface. In any event, the
final grading shall provide smooth uniform surfacing and effective
drainage of the ground areas.
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2A.21 DISPOSITION OF MATERIALS. Excavated earth material shall be used
to construct fills, embankments and backfills to the extent required.
Surplus earth, if any, and materials which are not suitable for fills,
embankments, and backfills shall be spoiled on the site in a manner and
location as directed by the Field Project Manager.

Materials shall be deposited in the disposal areas and leveled and com-
pacted in 12 inch maximum layers. Compaction shall be by not less than
three passes of a bulldozer.
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