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EXECUTIVE SUMMARY

Background information taken from the U. S. Environmental Protection Agency’s
(EPA’s) website:

“Following the December 22, 2008 dike failure at the
TVA/Kingston, Tennessee coal combustion waste (CCW) ash
pond dredging cell that resulted in a spill of over 1 billion gallons
of coal ash slurry, covered more than 300 acres and impacted
residences and infrastructure, the EPA is embarking on an
initiative to prevent the catastrophic failure from occurring at other
such facilities located at electric utilities in an effort to protect lives
and property from the consequences of a impoundment or
impoundment failure of the improper release of impounded
slurry.”

As part of the EPA'’s effort to protect lives and the environment from a disaster similar to
that experienced in 2008, Kleinfelder was contracted to perform a site assessment at
the Lake Road Generating Station that is owned and operated by KCP&L Greater
Missouri Operations Company. This report summarizes the observations and findings
of the site assessment that occurred on March 2, 2011.

The Response Letter to the EPA’s Section 104(e) Request for information is presented in
Appendix C. This letter addresses two units “Settling Pond” and “Slag Settling Pond.”
However, based on observations made during the site visit, it appears the CCB Ash Pond
functions as one ash pond separated into four pools; therefore, Kleinfelder only considered
the outer embankment of the CCB Ash Pond, disregarding the interior dike between the
northeast and northwest pools and the filter dikes between the northern pools and the
southeast and southwest pools. The coal combustion waste impoundments observed
during the site assessment included:

Coal Combustion Byproduct (CCB) Pond System constructed in 1967 and modified
in 1977.

e Coal Pile Run-off Pool (Northwest Ash Pool)

e Slag Settling Pool (Northeast Ash Pool)

e Interim Settling Basin (Southwest Settling Basin)

e Final Settling Basin (Southeast Settling Basin)

Preliminary observations made during the site assessment are documented on the Site
Assessment Checklists presented in Appendix A. A copy of this checklist was
transmitted to the EPA following the field walk-through. A more detailed discussion of
the observations is presented in Section 4, “Site Observations.”

The Ash Pond impoundment is not regulated by any state agency and therefore does

not currently have a designated hazard rating. Failure at this impoundment would likely
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be contained on KCP&L property and the environmental and economic losses should be
low. It is recommended that a Hazard Classification of “Low” be assigned to the
impoundment.

Overall, the site is reasonably well maintained and operated with few areas of concern as
discussed in Section 6, “Recommendations.”

On the date of this site assessment, there appeared to be no immediate threat to the safety
of the impoundment embankments. No assurance can be made regarding the
impoundments condition after this date. Subsequent adverse weather and other factors
may affect the condition.

A brief summary of the Priority 1 and 2 Recommendations is given below. A more
detailed discussion is provided in Section 6, “Recommendations.”

Priority 1 Recommendations

1. None. The impoundment appeared to be in satisfactory condition.

Priority 2 Recommendations

1. Repair erosion on landside embankment west of the Interim Settling Basin.

2. Perform an internal video inspection of the outlet conduit at least once every
five years.

3. Update O&M Manual to provide maximum dredging elevation.
4. Continue to update EAP and O&M Manuals.

5. Develop an Interim Pool Elevation Monitoring Program during storm events.
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SECTION 1 - INTRODUCTION

1.1 General

This report has been prepared for the United States Environmental Protection
Agency (EPA) to document findings and observations from a site assessment at the
Lake Road Generating Station on March 2, 2011.

The following sections present a summary of data collection activities, site
information, performance history of the facility’s impoundments, a summary of site
observations and recommendations resulting from the site assessment.

1.2 Project Location

The Lake Road Generating Station is located on the southeast bank of the Missouri
River in Buchanan County, Missouri. The station is located on the southwest side of
the Town of St Joseph, Missouri at Latitude 39°43’ 23” N and Longitude 94°52’ 43”
W, as shown in Plate 1. It should be noted that the ash pond is located within the
levee critical area (LCA), which is defined by the United States Corp of Engineers
as the area within 300 feet and 500 feet of the levee centerline on the wet and dry
sides of levee, respectively.

1.3 Site Documentation

KCP&L Greater Missouri Operations Company provided the following documents
during the time of this inspection to aid in the review of the impoundments:

e KCP&L GMO Lake Road Generating Station Ponds, Available Information
Checklist, Coal Combustion Waste Impoundment (CCWI) Dam, March 2,
2011.

e Request for Information under Section 104(e) of the Comprehensive

Environmental Response, Compensation, and Liability Act, 42 U.S.C.
9604(e), July 28, 2009.

e Compaction Testing, Kansas City Testing Laboratory, November 7, 1977.

¢ Nuclear Gauge Results prepared for Black and Veatch by Kansas City
Testing Laboratory, June 12, 1978.

e Missouri State Operating Permit # MO-0004898, June 13, 2003.

116664/DEN11R122 October 12, 2011
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e St Joseph Light and Power Company, Structural Ash Storage Plan and
Details, prepared by Black and Veatch, Drawings S1601 and S1602,
October 12, 1977.

e Boring Logs, Soil Testing Services of lowa Inc., February 5, 1975.
e KCP&L Lake Road, Emergency Response Action Plan, February 2011.

e URS, Geotechnical Evaluation Ash Pond — KCP&L Greater Missouri
Operations Company, Lake Road Generating Station, dated February 2011.

o State of Missouri, Department of Natural Resources, 2008 Inspection Report,
March 7, 2008.

e Google Earth, Lake Road Generating Station Aerial Property Map, 2010.

¢ United States Geological Survey, Lake Road Generating Station Aerial
Property Map.

e Lake Road Generating Station, Coal Combustion Product Storage Ponds,
Operation and Maintenance Plan, February 22, 2011.

e Lake Road CCB Pond Freeboard Checklist, February 26, 2011.
e Lake Road CCB Pond Inspection Checklist, February 23, 2011.

e Environmental Protection Agency, Steam Electric Questionnaire, Part D —
Pond/Impoundment Systems and other Wastewater Treatment Operations.

All documents were provided in a compact disc (CD) titled Lake Road Generating
Station Pond Assessment, dated March 2, 2011.

116664/DEN11R122 October 12, 2011
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SECTION 2 — SITE ASSESSMENT

2.1 Attendees

The site assessment was performed on March 2, 2011 by Jeff Hoffman, P.E. and
Brad Piede, E.I.T. of Kleinfelder. Other persons present during the site assessment
included:

Paul Ling, PE — KCP&L
Mark Howell — KCP&L
Steven Brooks — KCP&L
Jim Parker — KCP&L
Charlie Bruce — KCP&L

2.2 Impoundments Inspected

Impoundments and associated structures that were observed during the site
assessment included:

Coal Combustion Byproduct (CCB) Ash Pond consisting of:
Coal Pile Run-off Pool (Northwest Ash Pool)

Slag Settling Pool (Northeast Ash Pool)

Interim Settling Basin (Southwest Settling Basin)
Final Settling Basin (Southeast Settling Basin)

Observations from the site assessment are documented on the Site Assessment
Checklists presented in Appendix A. A summary of observations from the site
assessment is presented in Section 4.

2.3 Weather During Assessment
During the assessment of the Lake Road Generating Station impoundment, the

weather was mostly sunny and temperatures ranged from 30° to 35° F. Wind speed
ranged from 10 to 20 miles per hour (mph).

116664/DEN11R122 October 12, 2011
Copyright 2011 Kleinfelder West, Inc. 9



.
KLENFELOER
e

SECTION 3 — SITE INFORMATION AND HISTORY

3.1 Site Information and History

3.11 General

The Lake Road Generating Station is a coal-fired power generating facility. The
facility currently sluices slag, residual fly ash, and other materials into the CCB Ash
Pond. The CCB Ash Pond is a system of four pools consisting of two ash pools
(northeast and northwest) and two settling basins (southeast and southwest). The
Slag Settling Pool is the northeast pool and is used to settle slag waste from slurry
discharge. The Coal Pile Run-off Pool is to the northwest and is used to detain
rainwater run-off from the coal fuel pile, sluiced residual fly ash, and concentrate
discharge from reverse osmosis. The Interim Settling Basin, located to the
southwest, is gravity fed through a stone filter separator dike from the Coal Pile
Run-off Pool. The Final Settling Basin is to the southeast and is gravity fed through
stone filter separator dikes from both the Slag Settling Pool and the Interim Settling
Basin. The stone filter dikes are equipped with overflow CMPs to pass flow from the
Ash Pools to the Settling Basins. Water decants from the Final Settling Basin to the
canal south of the CCB Ash Pond and flows west. The canal flows through a culvert
under a levee to Brown’s Branch Canal, which flows to the Missouri River. Aerial
images of the impoundment can be seen in Plates 2 and 3.

The CCB Ash Pond functions as one ash pond separated into four pools; therefore,
Kleinfelder only considered the outer embankment of the CCB Ash Pond,
disregarding the interior dike between the northeast and northwest pools and the
filter dikes between the northern pools and southeast and southwest pools. A
failure of the interior dike and filter dikes was initially considered due to the potential
risk of water from a higher elevation pool spilling into a lower elevation pool, and
exceeding lower elevation pool capacity. However, the stone filter dikes seep water
at a high rate and does not allow a significant accumulation of hydrostatic head on
one side of a dike. Kleinfelder concluded that failure of the internal dike and filter
dikes appears unlikely because the minimal difference in water surface elevations
between pools, and stress on the dike should remain low. Further, if a dike failure
was to occur, differences in water surface elevations are small relative to available
freeboard throughout the CCB Pond. It is assumed that the failure of the interior
dikes could disrupt plant operations, but would not have a significant impact on the
CCB Pond embankment stability.

3.1.2 Slag Settling Pool

The Slag Settling Pool is a combination incised/diked pool. A sluice pipe transports
primarily slag to the northeast of the pool. Slag settles and water is filtered through
a 1 ¥ to 2-inch clean stone filter dike to the Final Settling Basin at the south end.
During high water events a 12-inch CMP overflow pipe accelerates flow to the Final

116664/DEN11R122 October 12, 2011
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Settling Basin. The east embankment is a designed structure and was built
adjacent to the Existing Oil Tank Berm on the pond side. The embankment
foundation does not have an inspection trench and has a wider crest than other
sections. A typical embankment cross-section is shown below in Figure 1. The
interior embankment to the west is a separator dike constructed of ash mixed with
clay to add stability.

Figure 1 — Typical Embankment Cross-Section of
East Embankment, (Black & Veatch, 1977)

3.13 Coal Pile Run-off Pool

The Coal Pile Run-off Pool is also a combination incised/diked pool. A sluice pipe
transports residual fly ash, sluice water for softening, and concentrate discharge
from reverse osmosis to the northeast of the pool. Coal pile run-off water enters
through the west embankment. Water is filtered through a 1 ¥ to 2-inch clean stone
filter dike to the Interim Settling Basin at the south end. A 12-inch CMP overflow
pipe accelerates flow to the Final Settling Basin during high water events. The west
embankment is a designed embankment with an 8-foot wide inspection trench, a
10-foot crown, and 2.5H:1V slopes .A typical embankment cross-section is shown
below in Figure 2.

Figure 2 — Typical Embankment Cross-Section of
West Embankment, (Black & Veatch, 1977)

116664/DEN11R122 October 12, 2011
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3.14 Interim and Final Settling Basin Pool

The Settling Basin is a combination incised/diked pool with a stone filter separator
dike between the Interim and Final Settling Basin. Water enters through the stone
filter dike from the Ash Pools and exits though the Decant Outlet Works to the
southeast. The Decant Outlet Works consists of a 4-foot wide concrete structure
with stop-logs that adjust the intake elevation between 806 and 812 feet. The
Decant Outlet works flows to a 12-inch RCP conduit which exits at the discharge
canal. The landside of the south embankment is part embankment and part
excavated canal, and represents the highest section of embankment. The landside
of the south embankment (waterside of drainage canal) is reinforced with riprap.
The discharge canal flows west and off-site. A typical embankment cross-section is
shown below in Figure 3.

r

Figure 3 — Typical Embankment Cross-Section of
South Embankment, (Black & Veatch, 1977)

3.2 Pertinent Data
Data listed below was primarily gathered from information provided by KCP&L at the

time of the site visit. The information includes reports, construction drawings, and
spreadsheet documentation. Data not provided by KCP&L was estimated as noted

below.

A. GENERAL

L NAMIE e Lake Road Generating Station
- = PRSPPSO Missouri
. COUNLY ettt ettt ettt et sttt e st et e be st et e be e be st ebeebe st eReebesaeaeebesaeneebeebe s ereebe e eaetentennns Buchanan
4. LAUIUAE.....coecveeceeceeeecececeeeee et sttt sttt sttt 39° 43’ 23" North
ST o o113 [ O 94° 52’ 43” West
6.  RIVEr USed fOr OPEIAtiONS .......cceueiririririririeieeeee sttt enees Missouri River
7. YEAIr CONSIIUCIEM. ... ..c.ciiiceieiietei ettt sttt ettt se bbbt ess s et e st ebe s aene s ensnesenn e 1967
8.  Modifications..........cccevevereivenienesieeeseeens North Ash Pool and Settling Basin separator dike, 1977
9.  Current Hazard ClasSifiCatiOn ..........c..oeeiririeieniseisisensses s e ese s ssse s essassesessssesesnssns None
0TRSO 640,862 cubic feet*

116664/DEN11R122 October 12, 2011
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B. POND
CCB ASH POND

1. Total PON CAPACIY .....coveuererieerieieisiete st sie ettt st seese s 17.19 acre-feet’
C. IMPOUNDMENTS
SLAG ASH POOL
I Yo =Y OO RSOOSR Combination Incised/Diked
N @ = = 1=V 10 F OO 815+ feet"
3. Crest Length (north and east embankments) ..........coovvreeerrrnenenereressee e Approx. 460 feet®
B O £= Xy A1 1o L[ PO 10 to 16 feet’
5. IMPOUNAMENt HEIGNL .......oeoveoeeeeeeeseeeeeese e Approx. 9 feet"
6. WALETSIAE SIOPE ...eooeeeeeeeeeeeee e e e eeeeeeeeeseee s eeseseseseseseseseseseseeeseeese e s seseseseseseeeseeeeeeees 251 (H:V)*
7. LANGASIHE SIOPE ...t ee e e eeeeee e eeaees e eseeeseeeseeeseeeseeeseee s e s eese s eesesenens 2.5:1 (H:v)*®
8. TOtAl SONOS ... e 11,000 tons"
9. Total VOIUME OF POOL .......c.ooiiieiiiiieeeeteee ettt s 7.23 acre-feet’
COAL PILE RUN-OFF ASH POOL
I Y/ oY TSR Combination Incised/Diked
N @ =1 = 1=V 110 TP 815+ feet"
3. Crest Length (north and west embankments) ...........ccccceeviveveeesienece e Approx. 480 feet®
O @ 1= 1Y 1o OO 10 feet’
5. Impoundment HEIGNL .........ccoiiiieiee e Approx. 9 feet"
6. WALEISIAE SIOPE ....ooveeeeeeeeeeeee s s eeeeesee s s enee e 2.5:1 (H:Vv)*
7. LANGASIHE SIOPE ..ot eeee et e eeeeee e e eeeeses et eseseseseeeseeeseeese s eesesesesnseeeeeeeeeees 251 (H:V)*
8. TOMAI SONOS ©.vevveeee ettt 3,700 tons'
9. Total VOIUME OF POOL .......coiiieeririeireeiee ettt seene s 4.61 acre-feet®
INTERIM SETTLING BASIN
O 1Y/ o= TSRS Combination Incised/Diked
R 1=l =1 =117 110) 1 OO 812+ feet'
3. Crest Length (south and west embankments)...........cccccceeeeeeerecieceeieciesece e Approx. 290 feet®
O @ 1= 1Y 1o OO 10 feet'
5. Impoundment HEIGNL.........ccoiiiiciie ettt st st st snene s Approx. 6 feet*
6.  WALEISIAE SIOPE ....ooveoeeeceeeeeeeeeeceeeeeseeeeeeeseee s ees e s s ees s s sssssessenseees 2.5:1 (H:\V)*
7. LANASIAE SIOPE ... eeeeeee s es s 2.5:1 (H:Vv)*
8. Total VOIUME Of POOL ..ottt 2.24 acre-feet®
FINAL SETTLING BASIN
I Yo YRR STR Combination Incised/Diked
I O (=Y = =17 1o WP 812+ feet'
3. Crest Length (south and east embankmMENts) .........cccovrureeeerrrrenerererereneeeeeenenens Approx. 200 feet®
A, CIESEWIGHN ....ovooovveocveeees s 10 feet"
5. ImpoundmeNnt HEIGNE.........coiuiiiciciecececte ettt st st bbb sneneas Approx. 6 feet*
6. WALETSIAE SIOPE ..ot eee e eee et eeeeeeeeeseeeeeeeeesesesesesesesese e s eeseeese s eeseseseseseeneeeeeeeees 251 (H:V)*
7. LANGASIHE SIOPE ..o eee e eeeeeeeee e e ee e et eeeseeeeeeeeeeeseese e s eeseseseseeee e 251 (H:V)*
8. Total VOIUME OF POOL .......c.ooiieeiiiiceectees ettt 0.62 acre-feet®
D. DRAINAGE BASIN

1. Area of Drainage BaSin .......cccccciiiiiciiiiieciee ettt ne Unknown

2. Landside DeSCHPLON: ........cccceeiieriee et City of Atchison and the Missouri River

116664/DEN11R122 October 12, 2011
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E. POND INLETS
SLAG ASH POOL
1. POOIINIEL ... Sluice pipes from the generating station
2. INIEL INVEI EIBVALION .....c.cveviieceicctete sttt st s b e nnenan Unknown
COAL PILE RUN-OFF POOL
1. POOIINIEL ..ot Sluice pipes from the generating station
P [ 1= gAY =T T i o RS Unknown
F. PRIMARY SPILLWAY
L. DESCHPON v.veveteeictetees ettt et st b e ae e nn et N/A — No Spillway Present
G. OUTLET WORKS
FINAL SETTLING BASIN
1. Description................... Concrete inlet structure with adjustable stop-logs and 12” RCP outlet pipe
B o o7 i o ST Near east side of pool
3. Decant Intake StrUCUIE. .........ccevvvevereriereeieiee e Concrete with adjustable stop-log weir
A INAKE INVEIT EIBVALON ... 806-812 feet’
N I =T gL Vo | SRR RCP
= T I =Y o |1 approximately 75 feet®
QT 711 OO 12-inch?
5. OUHEL SIUCIUE......oeeeeieeeeete e Uncontrolled gravity discharge
A, OULEL INVETt EIGVALION .......vvvoveeeeraeeeeseeeseesessessss sttt 803.5 feet"
D.  ENErgy DISSIPAtION.........ccceuieieierieieteeeeetee et ee et beas st b e reneenes Canal bottom
6. Discharge Capacity with Water Surface at Top of Impoundment............c.ccceeeeeveveerecreeenenn. 9.3 cfs?
H. MANAGEMENT
T © 1 Y TS Kansas City Power & Light
2. PUIPOSE ..ottt sttt sttt b e st s st b sn st se s tene e Coal Fired Energy Generation

Notes:

1. Referenced from documentation provided by KCP&L.

2. Referenced from the 2011 URS Geotechnical Evaluation Report.

3. Information approximated using Google Earth and does not include interior separator dikes.

4. Referenced from the 1977 Black and Veatch Construction drawings.

5. Landside slope adjacent to the Fuel Oil Tank is 2:1 (H:V).

6. Total Volume of Pool value is the volume from documentation provided by KCP&L in Part D of EPA
Questionnaire for Steam Electric Power Generating Effluent Guidelines.

3.3 Regional Geology and Seismicity

The plant site is situated in the Dissected Till Plains physiographic area, also known
as the Northern Plains. The Dissected Till Plains are gentle plains composed of
rock and soil particles left behind from retreating glaciers, which extended
approximately as far south as the Missouri River. The area is rolling, with an
abundance of streams. Since the last glaciation, the action of stream and river
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deepening and widening of valleys has caused the original plain to become
dissected, hence the name Dissected Till Plains.

The Web Soil Survey (http://websoilsruvey.nrcs.usda.gov) developed by the United
States Department of Agriculture (USDA) and Natural Resources Conservation
Service (NRCS) was reviewed for the area near the plant site. The Urban land,
bottomland, soil series is located in the area around the Lake Road Generating
Station. This soil series is formed in alluvium located in urban areas, with the
alluvium near the plant site deposited by the Missouri River. Near surface alluvial
soils generally consist of fine-grained soils, including clay, silt, and sandy silts. The
alluvial soils normally become coarser grained with depth, with the soil grading to
silty sands to medium to coarse grained sands. Bedrock in the area is anticipated
to be at depths greater than 50 feet.

United States Geological Society (USGS) has developed and mapped peak ground
accelerations (PGA) having a 2% probability of exceedance in 50 years. Based on
Kleinfelder's experience near the plant site and published information, we have
assumed a Seismic Site Class “D” with a PGA at the plant site of 0.07 g. This value
could vary depending on a site classification defined by a subsurface exploration.

The presence of existing known faults was also evaluated by reviewing posted
geologic information on University of Missouri, Center for Applied Research and
Environmental Systems (CARES) website (www.cares.missouri.edu). Based on the
published information, no known faults were located within 25 miles of the plant site.

3.4 Hydrology and Hydraulics

URS performed a spillway analysis and breach impact analysis for KCP&L in the
2011, Geotechnical Evaluation Report. The URS spillway analysis calculated that
the outlet works could not pass the flow of a 25-year, 24-hour rainfall event
combined with the average or maximum daily plant flows (22.75 cfs and 25.3 cfs,
respectively). However, the CCB Ash Pond “could store the 25-year 24-hour storm
with 0.5 feet of freeboard if water levels in the pond are at or below elevation 814.92
feet.” URS concluded that “an emergency spillway is not required as long as water
levels in the ash ponds are maintained at or below this elevation.” The Ash Pond
water elevation was observed to be below this level for both the URS and
Kleinfelder site visits. It may be necessary to develop a pool elevation monitoring
program with more frequency than bi-weekly inspection in order to assure safe pool
elevations.

The breach impact analysis URS performed assumed the ash pools and settling
basins would release the full capacity of 17.19 acre-feet, and the drainage canal to
the Missouri River was closed when breach occurred. URS calculated the elevation
of the inundation area to be 810.5 feet and concluded the depth of water in the
operational areas to “not exceed 1 foot.” They showed water to inundate parts of
Lake Road to depths of “several inches.”

116664/DEN11R122 October 12, 2011
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3.5 Geotechnical Considerations

Recent soil boring samples taken by URS in the 2011 Geotechnical evaluation
show the embankment is composed of stiff, high plasticity clay. The embankment is
founded on natural ground, a typically soft, low-plasticity silt or silty clay, underlain
by a sand or clay layer.

URS analyzed three cross-sections of the embankment for stability using SLOPEW
and UTEXAS3 software. Steady-state seepage, steady-state seepage with seismic
and rapid drawdown conditions were analyzed and URS concluded the “safety
factors are adequate for the current ash pond configuration.” Based on interviews
conducted during Kleinfelder's site visit, it is our understanding that riprap was
added to the landside of the south embankment in 2010 per URS recommendations
to mitigate concerns.

No historical seepage has been reported and none was observed at the time of
inspection. Owner documentation shows 15.24 cm of compacted clay was used to
line the pond and no toe drains or relief wells are present. URS installed two
piezometers on-site in 2011 as part of their Geotechnical Evaluation Report,
seepage analysis. They concluded that “infiltration through the embankments is
slow and limited and that the embankments are effectively controlling seepage.”
KCP&L is not currently taking readings from the instrumentation. A piezometer on
the south embankment is shown on Photograph 18.

3.6 Structural Considerations

The structural components within the Lake Road Generating Station impoundments
include corrugated metal pipes (CMPs), reinforce concrete pipes (RCPs), and a
concrete decant outlet works structure.

Flow was not seen passing through the overflow pipes between the ash pools and
settling basins; however, Kleinfelder understands these pipes were installed in 2011
and appeared to be in satisfactory condition. The internal condition of the pipes
could not be verified.

The outlet works was passing flow at the time of inspection and appeared to be in
satisfactory condition. The internal condition of the outlet conduit was not inspected
and records of internal video inspection were not available.

Documentation of the structural portions of the impoundments under seismic
loading was not available for our review. The plant site is located in a zone of
relatively low risk for damaging seismic activity. Evaluation of the structural
components of the impoundments under applicable seismic loading conditions
merits consideration at the Owner’s discretion.

116664/DEN11R122 October 12, 2011
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3.7 Performance Evaluations

There have been no previous federal or state assessments of the Lake Road
Generating Station's CCB Ash Pond. Currently, KCP&L'’s local plant personnel
perform bi-weekly assessments of available freeboard, and the condition of the
impoundments and their associated structures. Based on observations by KCP&L
in their bi-weekly assessments and other documents and accounts, there have
been no major incidents or releases involving the CCB Ash Pond in the last ten
years.

3.8 Hazard Classification

The Lake Road Generating Station’s impoundment is not regulated by any state
agency and therefore does not currently have a designated hazard rating. Potential
environmental and economic impacts that a failure of this impoundment would
present appears low because an unintended release would mostly be contained on
KCP&L property. URS performed a breach impact analysis in the 2011
Geotechnical Evaluation report and estimated less than a foot of water on KCP&L
property and several inches on parts of Lake Road. URS assumed the full pond
capacity was released instantaneously. Significant economic loss, environmental
damage, or disruption of lifeline facilities is not expected in the event of a failure. A
loss of life situation is not expected without any homes, recreational facilities,
businesses, or other structures immediately downstream of the impoundment. It is
recommended a Hazard Classification of “Low” be assigned to the impoundment.

3.9 Site Access

We were required to seek permission from KCP&L to gain access to the plant site.
After arriving at the site and meeting with representatives of KCP&L, we were
escorted by facility personnel to assess the impoundments. The impoundments can
be accessed by standard car or on foot during normal weather conditions via gravel-
surfaced roadways on the Lake Road Generating Station property.

116664/DEN11R122 October 12, 2011
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SECTION 4 — SITE OBSERVATIONS

The impoundment embankments, overflow conduits, and decant outlet works of the
CCB Ash Pond were observed during the March 2, 2011 site assessment. General
observations of these features are presented below; more specific observations of
the site and facilities are documented in the Site Assessment Checklists provided in
Appendix A. Site observation photographs are shown at the end of this section, and
a map showing photograph locations is shown on Plate 4.

41 CCB Ash Pond
411  Waterside Slopes

Overall, the waterside slopes were in satisfactory condition. Photographs 8, 10,
22, and 27 show typical conditions of the waterside slopes. Specific
observations include:

e The waterside slopes generally appear as designed, based on visual
observations. Inspection occurred while pond was in service so the
waterside embankment slopes below the water surface were not observed.

¢ No large diameter trees, vegetation, or animal burrows were observed in the
embankment.

412 Crest

Overall, the crest of the impoundment was in satisfactory condition. Photograph
6 shows the typical condition of the crest. Specific observations include:

e Most of the crest was a gravel road.
e Almost no grasses were observed on the crest.
¢ No major depressions or rutting were noted on the impoundment crest.

4.1.3 Landside Slopes

Overall, the landside slopes were in fair condition. Photographs 6, 11, 21, and
23 show typical conditions of the landside slopes. Specific observations include:

e The west embankment of the Interim Settling Basin showed minor erosion.
e Mowed grass was observed along the west and east embankment of the

Ash Pond.
e No large diameter trees or animal burrows were observed in the
embankment.
116664/DEN11R122 October 12, 2011
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414 Landside Toe Areas

Overall, the landside toe areas were in satisfactory condition. Photographs 6,
24, and 25 show typical conditions of the landside toe. Specific observations
include:

e No large trees or hydrophilic vegetation was observed along the
embankment toe.

e No ponding water was observed along the embankment toe, with the
exception of a coal pile run-off ditch to the northwest and the drainage canal
to the south. Both locations appeared intended to contain some water.

e Three utility poles were built near the embankment toe.

415  Overflow Pipes

The overflow pipes appeared to be in satisfactory condition with no corrosion at
the inlet and outlet; however internal condition of the pipes was not verified. A
picture of an overflow pipe is shown in Photograph 12.

416 Decant Outlet Works

The decant outlet works appeared to function properly and was passing water.
The structure looked plumb and the concrete was in satisfactory condition;
however the submerged portion of the intake structure and foundation was not
visible. The RCP outlet pipe was passing flow and appeared in satisfactory
condition with minor deterioration. The internal condition of the outlet conduit
was not inspected. The outlet works can be seen in Photograph 14.

4.1.7  Impoundment Inlet

Inflow into the CCB Ash Pond includes metal pipes on the North and Northeast
side of the impoundment, as well as coal pile run-off that is pumped into the
pond from the west. The Inlet pipes can be seen in Photographs 7 and 27.
Specific observations include:

e The Slag Pool Inlet stretched approximately 30 feet into the pond and did not
expose the embankment to erosion. Low flow was observed at the time of
inspection.

e The Coal Pile Run-off Pool fly ash inlet was riprapped and appeared to be in
satisfactory condition. Low flow was observed at the time of inspection.

e The Coal Pile Run-off Pool inlet penetrated the west embankment and
appeared in satisfactory condition. High flow was observed at the time of
inspection.

116664/DEN11R122 October 12, 2011
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1-Slag Sluice Pipe to Pond Looking West
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2-Slag Inlet Sluice Pipe Looking Northeast

116664/ DEN11R122 October 12, 2011
Copynight 2011 Kleinfelder West, Inc. 20



- ——

e ygt=t e Tl e s

3-Waterside East Embankment of Slag Pool (East Pool) Looking South
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4-Landside East Embankment of Slag Pool (East Pool) Looking South
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5-Slag Pool Looking Southwest

6-Fly Ash Sluice Pipe to Coal Pile Run-off Pool on North Embankment
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8-Stone Filter Outlet and Overflow Pipe at South End of Slag Pool
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10-Piezometer on South Embankment of Interim Settling Basin
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12-Landside of West Embankment Looking North
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13-Waterside Embankment of Coal Pile Run-off Pool (West Pool)

14-Landside Embankment of Interim Settling Basin (West Settling Basin) Looking South
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16-Landside Embankment of Coal Pile Run-off Pool Looking North
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18-Coal Pile Run-off Inlet (foreground) and Fly Ash Inlet (background)
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20-Coal Pile Run-off Pipe and Electric Boxes at LLandside Toe
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22-Final Settling Basin Decant Outlet Works Intake
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24-Decanter 12" Outlet Pipe
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26-Discharge Canal to Brown’s Branch Culvert Inlet
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28-Bottom Ash Silo Outlet
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29-Fly Ash Pneumatic Pipe

30-Fly Ash Silo
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SECTION 5 — OVERALL CONDITION OF THE FACILITY IMPOUNDMENTS

5.1 Analysis and Conclusions

Our analysis is summarized in three general considerations that are presented as
follows:

Safety of the Impoundments, Including Maintenance and Methods of Operation

Kleinfelder understands that the impoundments have a history of safe performance.
However, the future performance of these impoundments will depend on a variety of
factors that may change over time, including surface water hydrology, changes in
groundwater levels, changes in embankment slope integrity, etc. In light of this
situation, we have noted the following items that present some concern in this
regard:

e Erosion and slope steepening was observed on the landside embankment west
of Interim Settling Basin. The area is adjacent to a drainage ditch and is likely
exposed to more stormwater run-off.

¢ No internal video inspection of the outlet conduit was available at the time of
inspection.

Changes in Design or Operation of the Impoundments Following Initial Construction

The original 1967 construction documents show an Ash Pool to the north and a
Settling Basin to the south. Around 1977, a separator dike was constructed to
approximately bisect the North Ash Pool and South Settling Basin. The dike runs
north and south and separated the North Ash Pool into the Coal Pile Run-off Pool
(Northwest Pool) and the Slag Pool (Northeast Pool), and separated the Settling
Basin into the Interim Settling Basin (West Settling Basin) and the Final Settling
Basin (East Settling Basin). The ash pool dike was initially constructed from ash,
and clay was later added to reduce seepage. The settling basin dike was
constructed of mostly clayey soil. The separator dike is used for plant operations
and is not critical to pond impoundment.

Riprap protection was added to the south embankment of the settling basins in
December 2010 to repair and reduce erosion.
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Adequacy of Program for Monitoring Performance of the Impoundments

The present monitoring program primarily involves visual inspections by plant
personnel. These visual inspections seem to be adequate to address issues, such
as surface erosion and general condition of the impoundments.

5.2 Summary Statement
| acknowledge that the management units referenced herein:

e Coal Combustion Byproduct (CCB) Pond System consisting of:
o Coal Pile Run-off Pool (Northwest Ash Pool)
o Slag Settling Pool (Northeast Ash Pool)
o Interim Settling Basin (Southwest Settling Basin)
o Final Settling Basin (Southeast Settling Basin)

Were personally inspected by me and found to be in the following condition:

SATISFACTORY

Signature: o P o 2D

¢

_ PE.
Lead Geotechnical Engineer

116664/DEN11R122

October 12, 2011
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SECTION 6 - RECOMMENDATIONS

Based on observations during the site assessment, it is recommended that the
following actions be taken at the Lake Road Generating Station.

6.1 Priority 1 Recommendations

1. None. The impoundment appeared to be in satisfactory condition during
inspection and no severe deficiencies were observed that would threaten the
safety of the impoundment.

6.2 Priority 2 Recommendations

1. Repair erosion of landside embankment west of Interim Settling Basin.
Areas where erosion and slope steepening have occurred should be filled in
and re-dressed with appropriate fill to prevent erosion from cutting further into
the embankments.

2. Perform an internal video inspection of the outlet conduit a minimum of
once every 5 years. Evaluate the presence of cracks, displacement, or
general deterioration of the outlet conduit that could potentially impair
functionality of the outlet.

3. Update O&M Manual to provide maximum dredging elevation. As noted
in Section 1.2, the ash pond is located within the LCA for the Missouri River
levee system. As such, dredging operations should be limited to a maximum
elevation equal to the original design bottom of pond elevation. If the pond is
dredged to greater depths, USACE review and approval would be required.

4. Periodic updates to O&M and EAP Manuals. Itis recommended that O&M
and EAP manuals be revised to include provisions requiring yearly review of
documents and updating, as appropriate, with current emergency contact
information and up-to-date procedures.

5. Develop an Interim Pool Elevation Monitoring Program during storm
events. As stated in Section 3.4, the pond could not pass the flow of a 25-
year, 24-hour rainfall event combined with the average or maximum daily
plant flows; however, the CCB Ash Pond could store the flow if water levels in
the pond are at or below elevation 814.92 feet. A more frequent monitoring
program should be developed when the water level is at or above 814 feet to
assure safe pool elevations.

116664/DEN11R122 October 12, 2011
Copyright 2011 Kleinfelder West, Inc. 37



N
KLEHNFELOER
\‘I-I"‘

6.3 Definitions

Priority 1 Recommendation: Priority 1 Recommendations involve the
correction of severe deficiencies where action is required to ensure the
structural safety and operational integrity of a facility or that may threaten the
safety of the impoundment.

Priority 2 Recommendation: Priority 2 Recommendations are where action is
needed or required to prevent or reduce further damage or impaired operation
of the facility and/or improve or enhance the O&M of the facility, which do not
appear to threaten the safety of the impoundment.
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SECTION 7 — GLOSSARY OF TERMS

For the EPA Ash Pond Assessment program, the following glossary of terms shall
be used for classification unless otherwise noted.

Hazard Potential Rating

“Hazard Potential” means the possible adverse incremental consequences that
result from the release of water or stored contents due to the failure of the
impoundment or reservoir or the misoperation of the impoundment, reservoir, or
appurtenances. The Hazard Potential Classification of an impoundment or reservoir
shall not reflect in any way on the current condition of the impoundment or reservoir
and its appurtenant works, including the impoundment’s or reservoir's safety,
structural integrity, or flood routing capacity. These classifications are as described
below:

1. Less than Low Hazard Potential

“Less than Low Hazard” means failure or misoperation of the dam results in
no probable loss of human life or economic or environmental losses.

2. Low Hazard Potential

“Low Hazard” means an impoundment’s or reservoir’s failure will result in no
probable loss of human life and low economic loss or environmental loss, or
both. Economic losses are principally limited to the owner’s property.

3. Significant Hazard Potential

“Significant Hazard” means a impoundment’s or reservoir’s failure will result in
no probable loss of human life but can cause major economic loss,
environmental damage, disruption of lifeline facilities, or impact other
concerns.  Significant Hazard Potential classification impoundments or
reservoirs are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

4. High Hazard Potential

“High Hazard” means a impoundment’s or reservoir’s failure will result in
probable loss of human life.

Overall Classification of Impoundment

In a system similar to the New Jersey Department of Environmental Protection
Impoundment Safety Guidelines for the Inspection of Existing Impoundments
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(January 2008), when the following terms are capitalized, they denote and shall be
used to describe the overall classification of the impoundment as follows:

SATISFACTORY - No existing or potential impoundment safety deficiencies are
recognized. Acceptable performance is expected (the term expected is to be
defined as likely) under all applicable loading conditions (static, hydrologic and
seismic) in accordance with the applicable criteria. Minor maintenance items may
be required.

FAIR — Acceptable performance is expected (the term expected is to be defined as
likely) under all required loading conditions (static, hydrologic and seismic) in
accordance with the applicable safety regulatory criteria. Minor deficiencies may
exist that require remedial action and/or secondary studies or investigations.

POOR - A management unit safety deficiency is recognized for any required loading
condition (static, hydrologic and seismic) in accordance with the applicable
impoundment safety regulatory criteria. Remedial action is necessary. POOR also
applies when further critical studies or investigations are needed to identify any
potential impoundment safety deficiencies.

UNSATISFACTORY — The facility is considered unsafe. An impoundment safety

deficiency is recognized that requires immediate or emergency remedial action for
problem resolution. Reservoir restrictions may be necessary.

Condition Rating Criteria

In a system similar to the U.S. Department of Interior, Safety Evaluation of Existing
Impoundments (SEED 1995), the terms “Satisfactory,” “Fair,” “Poor,” and
“Unsatisfactory” are used in a general sense when describing the structural
condition and the operational adequacy of the equipment for a impoundment or
reservoir and its appurtenant works during the visual assessment. In addition, the
term “Unknown” may be utilized, as applicable.

Satisfactory — Expected to fulfill intended function.

Fair — Expected to fulfill intended function, but maintenance or other actions are
recommended.

Poor — May not fulfill intended function; maintenance, repairs, or other actions are
necessary.

Unsatisfactory — Is not expected to fulfill intended function; repair, replacement, or
modification is necessary.

Unknown — Not visible, not accessible, not inspected, or unable to determine the

condition rating based on the observation taken.
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Recommendation Listing

Recommendations shall be written concisely and identify the specific actions to be
taken. The first word in the recommendation should be an action word (i.e.
“Prepare”, “Perform”, or "Submit”). The recommendations shall be prioritized and
numbered to provide easy reference. Impoundment Safety Recommendations shall
be grouped, listed or categorized similar to the U.S. Department of Interior,
Reclamation Manual - Directives and Standards - Review/Examination Program for
High- and Significant-Hazard Impoundments (July, 1998 FAC 01-07) as follows:

Priority 1 Recommendations: Priority 1 Recommendations involve the correction
of severe deficiencies where action is required to ensure the structural safety and
operational integrity of a facility or that may threaten the safety of the impoundment.

Priority 2 Recommendations: Priority 2 Recommendations are where action is
needed or required to prevent or reduce further damage or impaired operation of the
facility and/or improve or enhance the O&M of the facility, which do not appear to
threaten the safety of the impoundment.
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SECTION 8 — LIMITATIONS

The scope of this work is for a preliminary screening for the EPA and plant
owner/operator of the visible performance and apparent stability of the
impoundment embankments based only on the observable surface features and
information provided by the owner/operator. Other features below the ground
surface may exist or may be obscured by vegetation, water, debris, or other
features that could not be identified and reported. This site assessment and report
were performed without the benefit of any soil drilling, sampling, or testing of the
subsurface materials, calculations of capacities, quantities, or stability, or any other
engineering analyses. The purpose of this assessment is to provide information to
the EPA and the plant owner/operator about recommended actions and/or studies
that need to be performed to document the stability and safety of the
impoundments.

This work was performed by qualified personnel in a manner consistent with that
level of care and skill ordinarily exercised by other members of Kleinfelder's
profession, practicing in the same locality, under similar conditions, and at the date
the services are provided. Kleinfelder's conclusions, opinions, and
recommendations are based on a limited number of observations. It is possible that
conditions could vary between or beyond the observations made. Kleinfelder
makes no other representation, guarantee, or warranty, express or implied,
regarding the services, communication (oral or written), report, opinion, or
instrument of service provided. Kleinfelder makes no warranty or guaranty of future
embankment stability or safety.

This report may be used only by the client and the registered design professional in
responsible charge and only for the purposes stated for this specific engagement
within a reasonable time from its issuance but in no event later than one (1) year
from the date of the report.

The information, included on graphic representations in this report, has been
compiled from a variety of sources and is subject to change without notice.
Kleinfelder makes no representations or warranties, expressed or implied, as to
accuracy, completeness, timeliness, or rights to the use of such information. These
documents are not intended for use as a land survey product nor are they designed
or intended as a construction design document. The use or misuse of the
information contained on these graphic representations is at the sole risk of the
party using or misusing the information.

Recommendations contained in this report are based on preliminary field
observations without the benefit of subsurface explorations, laboratory tests, or
detailed knowledge of the existing construction. If the scope of the proposed
recommendations changes from that described in this report, the conclusions and
recommendations contained in this report are not considered valid unless the
changes are reviewed and the conclusions of this report are modified or approved in
writing by Kleinfelder. Kleinfelder cannot be responsible for interpretation by others
of this report or the conditions encountered in the field.
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Plates
Plate 1 Downstream Infrastructure Map
Plate 2 Aerial Site Location Map
Plate 3 Pond Area - Site Features Map

Plate 4 Pond Area - Photograph Location Map
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Note:  Photographs 1 and 27 through 30 were taken at the power
generating plant northeast of the ash pond. Locations not shown.
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Appendix A

Site Assessment Checklists



US Environmental
&
\

Coal Combustion Bam Ingpectian Checklist Farm Proteclion Agancy
Site Name: L ake Road Generating Station Date:; 03/02/11
Unit Name:  Slag/Coal Pile Run-off Pond System  Qperator's Name: Kansas City Power & Light
Unit 1.D.: N/A Hazard Potential Classification® High Significant Logf

inspector's Name: Jeff Hoffman, Brad Piede

Check the appropriate box below. Provide comments when appropriate. If nol applicable or not available, record "N/A". Any unusual conditions ar
consiruclion practices thal should be noted in the comments section. For large diked embankments, saparate chacklists may be used for different

Yes Mo Yes Mo

1. Fragquansy af Campany's Dam Inspestians? Bi-Weekly | 18 Siwahing of Bulging an slopas?

. Pool ebevation [operator records)? 812.0 1%. Major erasion or slope deterralion?

. Decard inlet elevation togerator receds)™ 20. Decanl Pipes

Cpen thannel spilhway elevation (operalor records)? 12N |z waler entering inlet. but nol exiting oullel?

Lowes! dzm crest elevation (operator records)? 8120 |5 water exiling outle1, but nol entering inley?

[ A T N R Y

. I mgtrurmantalion is present, are readings
recorded (operator records)?

21, Seepagde Capecly locaten, f Saepage carnas fines,

7. I the embankment currently under cansis n¥ .
. FjUARE ESNSIILCTIO ang appreximale seepage rale below):

—_—
¥
¥
|
¥
v
|5 water exiling oullel flowing clear? /

NN

8. Foundaton preparation (remove vagetalion, sbamfba, / From underdran? WA

fapsqil in arga where embankment fill will be placedy?

4. Traas geowang an embankmeni? {If so_ indicate
largest diameler below)

Al isolated points on embankment slopes?

10, Cracks or scarps on cresl? At natural nillsde in the #mbankment area’?

11 Is there signihcani setllement along the crest? Cwer widespread areas?

i2. Are decant trasRracks clear and n placa? kY From downsifeam faundation araa®

i} Depressions o sinkholes in tailings surface or

whitlpool in the poel area? "Bals™ banaath straam ar pondad watoer?

NN RTINS

t4. Chigged spillways, groin or diversion ditches? Argund the outside of the decant pipe?

x"\'\kx &

15 Are spilway or ditch linings deteriprated ? A 22, Surface movements ia valley bottomn or on hillsida?
15. Are pullets of decant or underdrains bincked? '/ 23, \Water against downstream tog¥ /
17. Cracks or scarps o slpes™ v | 24 Were Pragtos teken dunng the dam inspection? v

Major adverse changes in thege items could cause instabillty and should be reported for
further evaluatien. Adverse conditions noted in these items should normally be described {extent, location,
volume, eic.) in the space below and on the back of this sheet.

Inspectian |ssus # Comments

2. Uperalor records show approximale pogl elevation betwesn 811 - 813 leat.

5. Indicatas Iowest elavation at the sedimentation basins, Marth Ash Pond {Easl and Wast) indicaba a low elevation of appros 816 leat.

1Z. Mo trashracks present,

18, Some mingr enssion on landside.

23, Downstream toeg of south embankments is used as a drainage ditch and usually contains Fowing waler,

* CCB Pond System includes: Coal Pile Run-off Pool {NW poct), Slag Settling Pocl (NE pool), Interim Settling Basin {5V basin), and

Final Setiing Basin (SE basin).

CCB Pond System was constructed on natural ground and was not built over wel ash, sfag, or other unsuitable materials.

EFA FORM -XXXX
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit# MO-0004898 INSPECTOR__ Kieinfelder

[mpoundment Name  Lake Road Generating Station
[mpoundment Company Kansas Cily Power & Light
EPA Region 7

Statc Agency (Ficld Office} Addresss 500 Northeast Calbern Rd.
Les's Summil, MO 64085

Name of Impﬂlll'ldl'ﬂﬂﬂ[ Coal Combustian By-product Pands (coal pile run-off £ slag setling { sedimentation basing

(Report each impoundment on a separatc form under the same Impoundment NPDES
Permit number)

New Update %
Ycs No
[s impoundment currently under construction? %
[s water or ccw currently being pumped mto
%

the impoundment?

IMPOUNDMENT FUNCTION: Boiler Slag f Coal Pile Run-off Temporary Slorage

MNearcst Downstrcam Town : Name  Atchisan, MO
Distance from the impoundment 23 miles

Impoundmeni

Location: Longitude 94 Dcgrecs %2 Minutes 43 Seconds
Latitude 39 Degrees 43 Minutes 22 Seconds
State MO County Buchanan

I}oes a state agency regulate this impoundment? YES NO X

Il So Which State Agency?

EPA Form X006-%%, Jan 03



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

A LOW HAZARD POTENTIAL: Dams assigned the low harard potential
¢lasstfication are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification arc thosc dams where failure or misoperation results
in no probable loss of human life bul can cause economic loss, environmental
damage, disruption of lifcline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where lailure or misopcration will probably cause
10ss ol human life.

DESCRIBE REASONING FOR HAZARD RATING CIHHOSEN:

- Potential inundation aréz was analyzed by URS in the the February 2001 Geotechnical Evaluation Reporl
and rmost of the flonded area would remain on KCP&L property, wilh some water reaching Lake Road.

Repor shows "deplh of water in the oparalional areas of the Lacilily will not exceed a foot."

- Loss of human life 15 not anticipated since inundated arca is mostly on KCP&L property,

= A Slide gate af the discharge under the levee can stop conlaminated flow to the canal and rivier,

EFA Form XAXX-XXX, Jan 09 2



CONFIGURATION:

CROSS-VALLEY

Woalet or oew

4 Tl oroudnd

ik INCISED

Weade i ey

grinod

Cross-Valley

Side-Hill

Diked

[ncised {{orm completion vptional)
X Combination Incised/Diked

Embankment Height '8 fect  Embankment Material  EarthFil
Pool Area 148 acres Lingr  Clay
Current Freeboard 13 feet  Liner Permeability N4

EPA Form: XXXX-XX, Jan 09




TYPE OF QOUTLET {Mark all that apply)

OPEH Channel Spillway TEAPESOIDAL TRIAMNGULAR
'l’rapezﬂ ldﬂl “Trnp Wil Top Widlh
Triangular . . T
| Fepith ITegth
Rectangular W_ A I
[rregular —
‘W'edib
I dﬂpth ) BECTAMNGUL AR IRREGULAR
. ____ bottom (or average) width Avecage Widih
top widih _I .
e
Wik
Qutlet

12" inside diameter

Matcrial Inside | Diameter
cormugated metal
welded steel

%  concrete
plastic {hdpe, pvc, ete.}
other {specify)

[s water flowing through the outlet?  YES X NO

No Outlet

__Other Type of Qutlet (specify)

The [mpoundment was Designed By

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

NO

If 8¢ Please Describe :

EPA Form XXO00-XXX, Jan 03




Has there cver been significant scepages at this site? YES NO

If So When?

IF So Please Desceribe:

EPA Forrm X000-200X, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phrealic water lable levels based on past seepages or breaches
at this site? YES

NO

If so, which method (c.g., piczometers, gw pumping,...}?

[f so Please Describe :

EPA Form XEXX-XXX, Jan 0%



Additional questions To Ask While conducting Coal Ash Site assessments

The purpose of the following questions is to identify each part of the equipment sequence that handles
fly ash, bottom ash, boiler slag, and Flue gas desulfurization sludges from the point of generation to the
CCR impoundments or into “dry” disposal.

Ask the same 4 questions for fly ash, bottom ash, boiler slag, Flue gas desulfurization sludge:

FLY ASH

1. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Coal is burned with fly ash collected on electrostatic precipitators which then drop the
ash into a steel hopper.

2. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

From the hopper, the fly ash is pneumatically moved through pipes to a fly ash silo.
There is no containment equipment between the hopper and silos.

3. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

The fly ash is then stored in an approximately 25 foot diameter, 50-foot tall, metal silo.

4. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

The fly ash is used for beneficial purposes and hauled off-site through the use of tanker trucks. The
ash is transferred from the silos to the tankers through a pipe at the bottom of the silo.



Bottom Ash

5. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Coal is burned and the ash falls into a steel hopper.

6. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

The bottom ash is then pneumatically moved from the hopper to a steel silo. There is
no containment between the hopper and silo.

7. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

The steel silo is approximately 25 feet in diameter and 30 feet tall. The ash is contained
in the silo until hauled off-site by dump truck.

8. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

Covered dump trucks remove bottom ash from the silo, with the ash transferred to the
dump truck using a pipe at the bottom of the silo. The bottom ash is then hauled off-
site for beneficial use.



Boiler Slag

9. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Coal burned, with slag falling from the cyclone into a metal quenching tank.

10. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

The slag is then sluiced and transferred by pipe to the ash pond. There is no
storage/containment between the tank and ash pond.

11. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

Once transferred to the ash pond, the slag settles out as water flows from inlet to
outlet. The slag is typically dredged 1 to 2 times a month.

12. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

The slag is dredged and hauled off-site by covered dump truck.



Flue Gas Desulfurization Sludge — NO FGD SLUDGE

13. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

N/A

14. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

N/A

15. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

N/A

16. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

N/A



Appendix B

Response Letter to the EPA’s Section 104(e) Request for Information



July 28, 2009

Via Express Mail

Mr. Richard Kinch

US Environmental Protection Agency
Twao Potomac Yard

2733 5. Crystal Dr.

5™ Floor; N-5738

Arlington, VA 22202-2733

Re: Reguest for Information Under Section 1041e) of the Comprelensive Environmental
Response, Compensation, and Liability Act, 42 U.8.C. 9484(e)

De¢ar Mr. Kinche

Enclosed is the response of XCP&L Greater Missourd Operations Company (KCP&L
GMO) to EPA’s Section 104 {e) request for information dated July 14, 2004 that was received
July 23, 2009 regarding a sctiling pond and slag settling pond at KCP&L GMO s Lake Road
Gencrating Station. Both ponds are curreatly being operated for scttling and not disposal. Slag
is removed from the siag setthing pond and bencficially used ofI-site. Fly ash is removed from
the settling pond and beneficially used ofl-site.

I certify that the information contaimed in this response to EPA’s request for information
and the accompanying documents is true, accurate, and complete. As io the identified portions of
this response for which I cannot personally venfy their accuracy, I cerlify under penalty of law
that this response and all atiachments were prepared in accordanee with a system desipned to
assure that qualified personnel properly gather and evaluate the information submitied. Based on
my mquicy of the person or persons who manage the system, those persons directly responsible
for gathering the information, the informalion submitted is, to the best of my knowledge, true,
accurate, and complete. | am aware that there are signilicant penaltzes for submitting false
information, including the possibility of fincs and imprisonment for knowing violations.

If you have any questions regarding this response, please conlact me at 316-357-0407,

Sincerely,

iAot

Mark W. Howelt

Plant Manager

Lake Road Generating Station
Enclosurc A



Enclosure A

KUP&L Greater Missouri Operations Company July 28, 2009
Lake Road Generating Station
Management Unit: Settling Pond

Piease provide the information requested below for each surface impoundment or similar diked
or bermed managetnent unil(s) of management units designated as landfills which receive liquid-
kome material for the storage or disposal of restduals or by-products from the combustion of
coal, including, but nol hirmited to, fly ash, bottom ash, boiler slag, or fue pas ermission control
residuals. This includes units that no longer receive coal combustion restdues or by-products,
but still contain free liguids,

I. Relative to the National Inventary of Dams cnterta for High, Significant, Low, or Less-than-
Low, please provide the potential hazard rating tfor cach management unit and indrcale who
established the rating, what the basis of the rating 15, and what federal or state agency regulates
the unit(s). If the unit{s) does not have a rating. please note that fact.

Tiie Management Unit does not have a known rating. The Mivsouri Departiment of Natural
Resatrces - Solid Waste Manapement Program regulates solid waste facilities in Missouri,

2. What year was each management unit commissioned and expanded?

The Manugement Unit was commissioned approximately in 1967 and expanded in 1977, The
pond studge is vemoaved from the Management Unit and beneficially used off-site.

3. What matenals are temporanly of permanently contained in the unit? Use the following
categories to respond to this question: (1) fly ash; (2) bottomn ash: (3] boeiler slag; {4) flue gas
emission control residuals; (5) other. If the management unit contains more than one type of
matenal, please identify al} that apply. Also, if vou identify “other,” please specify the other
lypes of matenals thal are lemporarily or permanently contamed in the unit{s).

Fly ash, soil, water treatment studge and some coal pile runoff.

4. Was the management untl(s) designed by a Professional Engineer? Is or was the construction
of the waste management unit{s) under the supervision of a Professional Engineer? 1s inspection
and monitoning of the safety of the waste management unit{s) under the supervision of a
Professional Engineer?

The Managemert Unit was designed by a Professional Engineer. The construction drawings
for the Management Unit were sealed by a Professional Engineer. Inspection and monitoring
of the safety of the Management Unit is not completed under the supervision of a Prafessional
Enpineer,

5. When did the company last asscss or cvaluate the safety {i.e., structural integrity) of the
management unit(s)? Broielly descobe the credentials of those conducting the structural integrity



assessmentsfevaluations. Identify actions taken or planned by facility personnel as a resull of
these asscssments or ¢valuations. 1t correelive actions were taken, brielly descobe the
crdentials of those performing the comrective actions, whether they were company employecs or
contractors. [ the company plans an assessment ur evaluation in the future, when is it expected
1o occur?

The Management Unil is visually inspected on upproximately a weekly basis by vperational or
security persennel. There kas been ne known assexsment or evaluation of the safety {i.e.,
stractural imteprity} of the Management Unit beyond the visual inspection. There have been
Ho known actions taken or planned by facility personne! as a result aof the visual inspections of
the Managenient Unit, There are no plonned assessments or evaluation of this Management
Unit in the future beyond the visial inspections.

6. When did a State or a Federal regulatory official {ast inspect or evaluate the safety (structural
inteprity) of the managemont unit(s)? If you are aware ot a planncd state or federal inspection
or evaluation in the foture, when is it expected to occur? Please identify the Federal or Staic
regpulatory agency o depanment which conducted or is plannmeg the inspection or evaluation.
Pleass provide a copy of the most recert official inspection repont or evalualion.

There have been no known State or Federal regulatory official inspection or evaluation of the
safety (structural integrityt the Management Unit. We are not aware of a planned state or
Sfederal inspection or evaluation in the futnre.

7. Have assessments or evaluations, or inspections conducted by State or Federal regulatory
oificials conducted within the past year uncovered a safety tasue(s} with the management wnit(s),
and, if su, describe the aclions that have been or are being taken to deal with the issue or 155ues.
Please provide any documentation that you have for these actions.

There has been no known assessmenis or evaluations, or inspections conductzd by State or
Federal regulatory officials conducted within the past year that uncevered a safety issue(s)
with the Manapement Unit,

8. What is the surface area (acres) and total storage capacity of each of the management nnits?
What is the volume of material currently stored in cach of the management unit{s)? Please
provide the date that the volume measurement(s) was taken. Pleasc provide the maxtmum height
of the management vnits(s). The basis for determining the maximum height is explained later in
this Enclosune.

The Management Unit’s surface area is approximarely 0.7 acres and the total storage capacity
is approximately 7,400 cubic yards, The capacity measurementys were made as of 2009. The
volume of material currently stoved in the Manapement Unit Is estimated today to be
approximately 5,140 cuhic yards, The Management Unit's Daw Height, pursuant to
Enclosure A, is approximately 10 feet.

9, Please provide a bnel hustory of known spills or unpermitted releascs from the unit within the
last ten years, whether or not these were reported to State or federa) regulatory agencies. For



purposes of this guestion, please include onty releases v surface water o 1 the Tand (do not
include relcases to groundwater).,

There have Been no known spifly or wnperminted releases from the Management Unit within
the last ften years.

10, Please identify all current legal ownen(s) and operator(s) at the facility.
The current legal owner of the Lake Road Generating Mation is KCP&L Greater Missouri

Operations Compuny,  The current operator of Lake Road Generating Station is KCP&L,
Greater Mixsouri Operations.



Enclosure A

KCP&L Greater Missouri Operations Company July 28, 2009
Lake Reoad Generating Station
Mlanagement Lnit: Slag Seitling Pond

Please provide the information requested below for cach surface impoundment or similar diked
ar bermed management unit(s) or managerment units designated as landfills which reccive liquid-
bomme material for the storage or disposal of residuals or by-products from the combustion of
coal, including, but not limited to, 1y ash, bottom ash, boiler slag, or flue gas emission contro)
residuals. This includes units that no longer receive coal combustion residues or by-products,
batt shill contain free diguids.

I. Relative to the lational Inventory of Dams cntena for High, Signilicant, Low, or Luss-than-
Low, please provide the potennial harard rating for cach management umt and indicate who
gstablished the rating, what the basis of the rating is, and what federa! or state apency regulates
the unit{s). If the unit(s} does not have a rating, please note that fact,

The Managemeny Unit does not have g known rating, The Missouri Department of Natural
Reseurees - Solid Wyste Management Program regalates solid waste facilities in Mixsouri,

2. Whal vear was cach management unit commissioncd and expanded?

Tite Management Unit was commissioned approximately in 1967 and expanded in 1977, Slap
is removed from the Management Unit and beneficially used off-site.

3. What materials are temporarily or penmanently contained in the unit? Use the following
categories to respond to this guestion: (1) ity ash; (2) bottom ash: {3) boiler slag; (4) flue gas
emassion control residuals; (5) other. If the management unit contains more than one type of
material, please identfy all that apply. Also, if you identify “other,” please specify the other
types of matenials that are temporarily ar permanently contained in the unit(s).

Slag.

4. Was the management unit{s) designed by a Professional Engineer? [s or was the construction
af the waste managemcent umi(s) under the supervision of a Professional Engincer? Is ispection
and monitoning of the safety of the waste management unit{s) under the supervision of'a
Professional Engincer?

The Managemenr Unit was desigred by o Professionai Engineer. The construction dranings
Jor the Management Unit were sealed by a Professional Engineer. Inspection and monitoring
of the safety of the Management Unit is not completed under the supervision of a Frofessional
LEngineer.

5. When did the company last assess or cvaluate the safety {i.e., structural integrty} of the
managemenl umit(s)? Briefly descrnibe the credentials of those conducting the structural intepnity



assessments/evaluations. Identify actions taken or planned by facility personnel as a resuit of
these assessnients or evaluations. If cortective actions were taken, brietly describe the
credentials of those performing the corrective actions, whether they were company cmployees or
contractors. [f'the company plans an assessment or evaluation in the future, when is it expected
to occur?

The Manageneent Unit iy visually inspected on approximately a weekly basiy by operational or
security personnel, There has been no known assessment or evaluation of the safety (e,
structural inteprity) af the Manapement Unit beyond the visual inspection. There finve been

no known gotions taken or planned by fucility personnel av a result of the visual inspections of
the Management Unit. There are no planned assessments or evaluation of this Management
Lindt in the future beyond rhe visual inspections.

&, When <hid a State or a Foederal repulatory oflicial last inspect or evaluate the safety (structural
integrity) of the management unit{s)? If you are aware of a planned state or federal inspection
o evaluation in the ture, when is it expected 10 occur? Please identify the Federal or State
reguiatory agency or depariment which conducted or 1s planning the inspection or evaluation.
Please provide a copy of the most recent oflicial inspection report or evaluation,

There have been no known State ar Federal regulatory afficial inspection or evaiuarion of the
safery (sreuctural integrity) the Management Unit. We are notf aware of a planned stare or
Jederal inspection or evaluation in the fitare.

7. Have assessments or evaluations, or inspections conducted by State or Federal regulatory
oflicials conducted within the past year uncoverced a safety issue(s} with the management unit(s),
and, if so, describe the actions that have been or are betng faken (o deal with the 1ssue or 1ssues.
Please provide any docuntentation that you have for these actions.

There has been no known assessmenty or evaluations, or inspections conducted by State or
Federal regulatory efficials conducted within the past year that uncovered a safety issaefs)
with the Managemenr Unit.

8. What is the surface area (acres) and total storage capacity of each of the management uniis?
What i3 the volumnc of materdal cumently stored in ¢ach of the managoment unit{sy? Please
provide the date that the volume measurement(s) was taken. Please provide the maximum height
of the management units(s). The hasis for determining the maximuem height is explained later in
ihis Enclosurc.

The Managentent Unit's surface area ix approximately 1.0 acrex and the folal storage capacity
is approximately 11,900 cubic yards, The capacity measurements were made as of 2009, The
volume of marterial currently stored in the Management Unit is estimated today to be
approximaiely 5,900 cubic yards, The Managemeny Unit’s Dam Height, pursuant to
Enclosure A, is approximately 10 feet.

9. Please provide a brief history of known sprlls or unpermitted releases from the unil within the
last ten vears, whether or not these were reporied to State or federal regulatory agencies. For



pumposes of this guestion, please inclode only releases to surface water or to the land {do not
include releascs to groundwater).

There have been no kinown spifls or unpermitted releasey from the Management Unit within
the last ten years.

t0. Please identify all current legal ownei(s) and operator(s) at the fagility.
The curvent legal owner of the Lake Road Generating Station is KCP&L Ureater Missowri

Operations Company.  The current operaror of Lake Road Generating Station is KCP&L
Gregler Missouri Operations,
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February 21, 2011
URS Project 16530714

Mr. Charles Bruce

Kansas City Power & Light

Greater Missouri Operations Company
F.0. Box 998

St. Joseph, Missoun 64302

Re: Geotechnical Evaluation - Ash Pond
Lake Road Generating Station
at. Joseph, Missoun

Diear Mr. Bruce:

Transmitted with this letter is LTRS Corporation’s report on our geotechnical evaluation of
the ash pond at the referenced site. The scope of our evaluation included a breach impact
analysis, seepage and slope stability analysis, and analysis of the pond’s principal spillway.

We appreciate the opportunity to work with you on this project. If you have any questions
regarding this report, please call.

Very truly yours,
URS Corporation

Do e

Greg Sanders, P.E.
Staff Engineer
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SECTIONONE Introduction

This report contains the results of URS Corporation’s evaluation of the existing ash ponds at
KCP&L Greater Missouri Operations Company’s (KCP&L GMO) Lake Road Generating
Station located at 1413 Lower Lake Road, St. Joseph, Missouri. The site location is shown in
Figure 1. The evaluation was made to assess:

e The stability of ash pond embankments

e Seepage conditions in the embankments and their impact on stability

¢ Internal drainage of the ash ponds

¢ The impacts of a breach of ash pond embankments on the surrounding area

Our investigation included drilling exploratory borings, conducting geotechnical tests on
embankment and foundation materials, installing piezometers to measure groundwater levels,
reviewing design drawings and records provided by KCP&L GMO showing the details of the
original ash pond design, conducting engineering analyses, and preparing this report. All of the
field and laboratory data collected for this report and the drawings and records showing the
original ash pond design are included in this report.
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SECTIONTWO Ash Pond Development and Current Use

2.1 ASH POND DESIGN AND CONSTRUCTION

Records provided by KCP&L GMO show that the ash pond system is a designed and engineered
facility. Design details of the original ash pond are shown on Sheets S1601 and S1602 of plans
prepared by Black & Veatch dated 1977. Copies of these sheets are included in Attachment 1 to
this report. The plans show that the current ash pond system was constructed over the footprint
of an existing ash pond and was formed by constructing embankments. General Note 4 on Sheet
S1601 states “The existing ash beneath the new dike is to be completely excavated and
removed.” The project specifications required that fill placed for embankment construction be
placed in loose lifts not exceeding 8 inches in thickness and that the material be compacted to at
least 95 percent of the maximum Standard Proctor density. The water content of the soil at the
time of compaction was required to be in the range between -1 to +3 percent of the optimum
water content. The earthwork specifications for the project are included in Attachment 1.

The specifications required that compaction tests be conducted on the fill at a frequency of one
test per 1,000 cubic yards of material placed. Records provided by KCP&L GMO include the
results of two Standard Proctor compaction test on fill materials and the results of four in-place
density tests on soils placed in the embankments. The test results are included in Attachment 1
and show that the compaction criteria were met.

The plans for the ash pond system show that it originally consisted of two ponds, an ash pond on
the north (the north ash pond) and a settling basin to the south. The north ash pond and settling
basin are divided by an earthen separating dike. The north ash pond is shown to have a ten-foot
wide top width, 2.5H:1V sideslopes, and a six-inch thick gravel surfacing. Top of embankment
and bottom of pond elevations are shown as 816 and 806 feet, respectively. The top width,
slopes, and top of embankment elevation of the separating dike are the same as shown for the
north ash pond embankment.

Plans for the settling basin show a top of embankment elevation of 812 feet, a top width of
10 feet, 2.5H:1V sideslopes, and a bottom elevation of 806 feet. The embankment is shown to
be surfaced with a six-inch thick layer of crushed rock.

Cross Section 18 on Sheet S1602 shows that water flows from the north ash pond to the settling
basin through a section of the separator dike backfilled with 1%2 to 2-inch clean filter stone. The
filter stone extends from elevation 806, the bottom of the north ash pond and settling basin, to
elevation 816, the top of the separate dike embankment.

The discharge for the pond system consists of a principal spillway located along the east
embankment of the settling basin, as shown on Sheet S1062 of the 1977 Black & Veatch plans
and in Figure 2. The principal spillway consists of a concrete riser equipped with stop logs that
can control the water surface from the bottom of the basin to approximately elevation 812 feet.
A 12-inch diameter reinforced concrete pipe (RCP) with an invert elevation of 803.5 feet
conveys water from the spillway to a canal south of the settling basin. This canal flows west to a
culvert beneath a levee and into another canal (Brown’s Branch) that flows into the Missouri
River (see Figure 2).

A gatewell structure is located at the top of the levee as shown on Figure 2. The gates to the
culvert are closed at the gatewell structure during periods of high river stage to keep river water
out of the ash pond area.
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SECTIONTWO Ash Pond Development and Current Use

22 ASH POND MODIFICATIONS

The current configuration of the ash pond system is shown in Figure 2. The original ash pond
has been divided into two ponds by a separator dike constructed in the late 1970’s. We
understand from KCP&L GMO that the dike was initially constructed using ash and later that
clay was mixed with the ash to reduce seepage through the dike. A separator dike was also
constructed in the late 1970’s in the settling basin. This dike was constructed primarily from
clayey soil. Riprap was placed along the south slopes of the settling basins embankment in
December 2010 to repair minor erosion of the embankment and to protect the embankment
surface against future erosion due to fluctuations in canal levels.

2.3 INFLOW AND DISCHARGE

Four pipes discharge into the ash ponds, three into the west pond and one into the east pond. The
source and flows from the pipes are listed below:

Receiving Ash Flow (MGD)
Source Pond Average  Maximum
River water used for transporting ash to ash East 0.096 794
pond West 0.032 0.265
Coal Pile Runoff West .006 157
Sluice water for softener to pond West 0.036 0.080
Concentrate discharge from Reverse Osmosis West 0.128 648

The inflow pipes discharge into the north end of the ash ponds as shown in Figure 2. Water in
the west ash pond flows through the gravel filter in the divider dike into the west settling basin.
Water in the west settling basin flows through a gravel filter into the east settling basin, then into
the principal spillway.

Water that enters the east ash pond flows into the east settling basin through a gravel filter in the
dividing dike, then into the principal spillway.
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SECTIONTHREE Field and Laboratory Investigations

3.1  SITE RECONNAISSANCE

URS Corporation conducted a visual reconnaissance of the site on November 15, 2010 to
observe the ash ponds and stilling basins operations and features and to select locations for
exploratory borings. The embankments were observed to be in good condition. No cracking at
the top of the embankment or bulging at the toe or other signs of potential instability were
observed. We did observe that the south slope of the settling basins embankment had become
over-steepened through erosion and that the riprap at the principal spillway outlet was largely
gone. These areas were repaired in December 2010; repairs included placing riprap at the
principal spillway outlet and along the south embankment of the settling basins from the channel
to the top of the slope.

3.2 EXPLORATORY BORINGS AND PIEZOMETERS

Five exploratory borings, B-101 through B-105, were drilled at the site between January 4 and 6,
2011. Boring locations are shown on Figure 2. The borings were drilled on top of the
embankments using hollow stem augers or wash boring techniques. Soil samples were collected
at 5-foot intervals at each boring by driving a split barrel sampler in accordance with Standard
Penetration Test (ASTM D-1586) procedures. Piezometers were placed in Borings B-102 and
B-104 upon completion; the other borings were backfilled with granular bentonite.

A geologist or geotechnical engineer from URS was on-site full-time during drilling to direct
sample collection and prepare boring logs. Logs of the exploratory borings and completion
reports for piezometer installation are included in Appendix A. The exploratory boring logs
have been modified based on the results of laboratory tests conducted to classify the soils.

3.3 LABORATORY INVESTIGATION

Selected samples of soil were tested in our Overland Park, Kansas laboratory to assist in the
classification of the soils encountered and to evaluate their engineering properties. The tests
included water content, particle size analyses, and Atterberg limits. A summary of the laboratory
test results is included in Appendix B.
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SECTIONFOUR Subsurface Description

41 SUBSURFACE MATERIALS

Generalized graphical logs showing the soil types and groundwater levels in the exploratory
borings are shown on Figure A-1 in Appendix A. Fill composed primarily of stiff, high plastic
clay was encountered beneath a thin gravel surfacing at each of the boring locations. Standard
Penetration Test N values (Ngpr) in the fill ranged between 3 and 8 blows per foot; measured
water contents ranged between 26.9 and 35.6. Measured liquid limits ranged between 52 and 77.
The fill extends to depths ranging between 8 and 12.5 feet below ground surface at the boring
locations. Bottom of fill elevations range between 800 and 806 feet.

Native low plastic silt or silty clay is present beneath the fill at each boring location. This
finding is consistent with the note on the ash pond design drawings that specified that ash be
removed from beneath the footprint of the pond embankment. The native silt or silty clay is
typically soft, having measured Ngpr values ranging between 2 and 7. Measured water contents
ranged between 32.3 and 32.6. One Atterberg limit test was conducted on the material; a liquid
limit of 32 and a plasticity index of 8 were measured. The silt or silty clay extends to depths
ranging between 16 and 26 feet below ground surface at the boing location. The bottom
elevation of the silt ranges between 796 and 786 feet at the boring locations.

A 3 to 4-foot thick layer of clay is present beneath the silt or silty clay at Borings B-101, B-104,
and B-105. The clay is high plastic at B-101 and B-105 and low plastic at B-104. Sand is
present beneath silt or silty clay at Borings B-102 and B-103 and beneath clay at B-101, B-104,
and B-105. Typically, the upper portion of the sand is silty, classifying as a SM in accordance
with the Unified Soil Classification System (USCS). With depth, the fines content of the sand
typically decreases, and the sand classifies as SP in accordance with the USCS. The sand
encountered is typically medium dense having measured Ngpt values ranging between 10 and 18.

42 GROUNDWATER LEVELS

Groundwater entered Brings B-102 through B-105 at time of drilling at depths ranging between
13 and 19 feet below ground surface. The elevations of water entry ranged between 792 and
800 feet. The measured phreatic surface is in the native silt or silty clay soils present beneath the
ash pond embankments.

The two piezometers installed for this project are screened across the silt and silty clay layer and
terminate in the underlying sand. Water levels measured in the piezometers are listed below
along with the Missouri River Stage recorded by the U.S. Geological Survey

(see http://www.waterwatch.usgs.com) on January 26, 2011:
Water Level Elevation (feet)

Piezometer No. 01/26/2011
B-102 800
B-104 795
Missouri River Stage 795

Groundwater levels and the river stage are close to the same elevation, indicating that the water
level in the sand beneath the ash pond follows the river stage.
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SECTIONFIVE Spillway Analysis

5.1  ASH POND AND SETTLING BASIN STORAGE

The ash ponds receive water and solids from the plant activities and from precipitation; runoff
from outside the area does not enter the pond. The exception is runoff from the coal pile that
enters the west ash pond. The ash ponds receive flow from the plant at the northern end of the
ponds. An interior dike with a north-south orientation separates the original ash pond into two
approximate equal size ponds each receiving flow directly from the plant. The elevation of the
dike surrounding the ash ponds is approximately 816 feet.

The stage-storage relationship for the ash pond was calculated from the original (1977)
construction documents prepared by Black and Veatch. The original construction drawings did
not include the interior dike mentioned above; consequently, the calculated volumes listed below
represent a conservative value for the ash pond.

Cumulative Storage Ash Pond

Water Elevation in Pond (ft) (Ac-H)
806 0.00
807 1.16
808 2.38
809 3.65
810 4.97
811 6.34
812 7.77
813 9.26
814 10.80
815 12.40
816 14.06

The settling basins receive flow from the ash ponds via rock filled gravel filters located at the
south end of the ash ponds.

The stage-storage relationship for the settling basin was calculated from the 1977 construction
documents prepared by Black and Veatch. The original construction drawings did not include
the interior dike mentioned above and as such, the calculated volumes listed below represent a
conservative value for combined lower basins.

Cumulative Storage Settling Basin

Water Elevation in Basin (ft) (Ac-ft)
806 0.00
807 0.43
808 0.90
809 1.41
810 1.95
811 2.52
812 3.13
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SECTIONFTIVE Spiliway Rnalysis

52 INFLOWS

The ash ponds inflow estimated by KCP&L GMO ranges between an average of 0.298 MGD
(0.46 cfs) to a maximum of 1.944 MGD (3.01 cfs); this flow includes both water and solids.

The 25-year rainfall event was selected to analyze the performance of the spillway when
precipitation was added to the daily flows from the plant. The precipitation value for the
25-year, 24-hour storm event is 6 inches according to the NCRS WinTR-55 Small Watershed
Hydrology software, Ver, 1.00.08.

The peak runoff rate produced by the design storm was calculated using the Rational Method
(see Attachment 2 for calculations); peak flows of 16.3 cfs were calculated for the ash pond, a
peak flow of 5.99 cfs was calculated for the settling basin.

5.3 DISCHARGE ANALYSIS

The principal spillway, located in the east settling basin, is a concrete structure equipped with
stop logs that allow the water surface in the basin to range between 806 (the basin bottom) and
812 feet. A 12-inch diameter RCP with an invert elevation of 803.5 feet conveys water from the
inlet to the discharge canal. The principal spillway was evaluated using the Federal Highway
Administration’s HY-8 Culvert Analysis software, version 8.7.1. The model was performed with
the pipe operating under inlet control. The calculated stage-discharge curve for the principal
spillway is shown below:

Principal Spillway Structure
Stage vs. Discharge

Average and maximum daily plant flows are 0.46 cfs and 3.01 cfs, respectively. The stage
discharge curve above shows that the principal spillway will readily pass these flows.

Analyses were also made to check the ability of the principal spillway to pass the plant flows
along with the 25-year, 24-hour storm event. The combined average plant flows and storm
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SECTIONFIVE Snillway Analysis

produces a flow rate of 22.75 cfs, the combined maximum plant flows and storm event produce a
flow of 25.3 cfs.

Our calculations show that the principal spillway cannot pass these combined flows.
Consequently, calculations were made to evaluate the required storage in the ash ponds under the
assumption that the ash ponds would store the precipitation event while plant flows plus
precipitation within the settling basins pass through the principal spillway. Under the stated
conditions, the spillway would discharge 9.0 cfs at a water surface elevation of 811.38;

therefore, a freeboard of approximately 0.52 feet would be maintained at the settling basin during
the design storm.

Our calculations show that the ash ponds could store the 25-year 24-hour store with 0.5 feet of
freeboard if water levels in the pond are at or below elevation 814.92 feet. We conclude that an
emergency spillway is not required as long as water levels in the ash ponds are maintained at or
below this elevation. At the time of our review, the ash ponds were below that level.
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SECTIONSIX Seepage Analysis

The SEEPW software program was used to calculate the theoretical phreatic surface that could
develop within the embankments. The analyses were made assuming that the water level in the
settling basins is at the current inlet elevation of the principal spillway (Elev. 812 feet). A water
level differential of approximately 2.5 feet existed between settling basins and the ash ponds at
the time of our investigation. Consequently, the water surface elevation in the ash ponds was
assumed to be 814.5 feet.

Input and graphic output files from the SEEPW program are included in Appendix C. The
analyses show a theoretical phreatic surface within the embankment. The information from the
piezometers and exploratory borings drilled for this project show that current groundwater levels
are below the embankment. The embankment materials consist of high plastic clays placed
under water content and density control. We conclude that infiltration through the embankments
is slow and limited and that the embankments are effectively controlling seepage.
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SECTIONSEVEN Slope Stability Analysis

7.1  SECTIONS ANALYZED

Stability analyses were made at the three section locations, A-A through C-C, shown in Figure 2,
Section A-A is located at Boring B-102 and the slope is composed of high plastic and a rip rap
protective cover recently added to the embankment. The section passes through the existing
canal south of the ash pond. The embankment is at its maximum height along this section.
Section B-B is located at Boring B-103. The area west of this boring consists of a shallow
drainage ditch located between the settling basin embankment and the nearby levee.

Section C-C is located at Boring B-105. The area east of this boring consists of fuel oil tank and
containment area.

The ground surface elevations at all of the sections were obtained from survey data provided by
Midland Surveying in January 2011.

7.2 SHEAR STRENGTH AND SEISMIC FORCE SELECTION

The ash ponds have been in service for many years and the rate of sediment loading is slow.
Consequently, drained shear strengths of the embankment and foundation soils are applicable for
steady state stability analysis. The exploratory borings show that the embankments consist of
high plastic clay. Measured liquid limits on samples of the embankment soils tested ranged
between 52 and 77. Measured plasticity indices ranged between 37 and 56. The drained friction
angle of the embankment soils used for stability analyses, 26 degrees, was obtained from the
correlation between friction angle and plasticity index presented in Stark et al'. The high plastic
clay is the weakest material encountered at the boring locations. For the purpose of the stability
analysis, it was assumed that this material extended horizontally at the depth shown on the
borings.

Shear strengths for the silts and sands present beneath the high plastic clay were obtained from
typical \;alues for silts and sands published by the U.S. Army Corps of Engineers for levee
projects”.

Stability analyses for the rapid drawdown case were analyzed using two shear strength
envelopes, the drained envelope identified above and an undrained envelope calculated using
zero friction and a cohesion of 1,000 psf selected based on the Nspr values in the embankment
and underlying native soils.

Seismic forces for the stability analysis were obtained from the 2008 National Seismic Hazard
Maps published by the United States Geological Survey (USGS),

(see http://gldims.cr.usgs.gov/website/nshmp2008/viewer.htm. The acceleration listed in this
publication for the site area is 0.0183g (10% probability of exceedance in 50 years) and this
value was used in our analysis.

! Stark, Timothy D., Choi, Hangseok, and McCone, Sean. Drained Shear Strength Parameters for Analysis of
Landslides. Journal of Geotechnical and Geoenvironmental Engineering, Vol. 131, No. 5, May 1, 2005.

2 USACE Design Guidelines — Hurricane and Storm Damage Risk Reduction Systems, June 2008.
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SECTIONSEVEN Slope Stability Analysis

7.3 GROUNDWATER LEVELS

As discussed in Section 6 of this report, measured groundwater levels are below the
embankment. For the purpose of slope stability analyses, however, it was assumed that the water
level in the embankments was at their theoretical calculated level. Since this level is above the
current water levels, the assumption is conservative and results in calculated safety factors that
are lower than those that would be calculated using current groundwater levels.

7.4 RESULTS OF STABILITY ANALYSES

Stability calculations were made using the SLOPEW computer software for three conditions:
steady state with seepage, steady state seepage with seismic loading, and rapid drawdown.
Selected sections were also analyzed using the UTEXAS3 software program to confirm the
results. Analyses were made for circular and block (wedge) failure surfaces. Output from the
slope stability analyses showing the ground surface profile, groundwater levels, soil layers and
their assumed engineering properties, the location of the critical failure surface, and lowest
calculated safety factor are provided in Appendix D. The results of the analyses are summarized
below:

Recommended Minimum Calculated Safety Factor - Steady State Seepage

“Safety Factor
Section (USACE) Circular Surfaces Wedge Surfaces
A-A 1.5 1.56 1.70
B-B 1.5 2.01 2.14
C-C 1.5 1.50 1.64
Recoe e e i Calculated Safety F;:it:;' ;csl-!:::eys State Seepage with
Safety Factor 5
Section (FERC) Circular Surfaces Wedge Surfaces
A-A 1.0 1.48 1.63
B-B 1.0 1.93 2.06
C-C 1.0 1.43 1.56
Recorgrar;:?yd::cf;!::lmum Calcqlated Safety Factor - Rapid Drawdown
Section (USACE) Circular Surfaces Wedge Surfaces
A-A 1.1 1.53 1.69
B-B 1.1 1.55 1.74
C-C 1.1 1.19 1.31

The calculated safety factors meet the minimum safety factors recommended for dams by the
United States Army Corps of Engineers (EM1110-2-1902) for the steady state seepage and rapid
drawdown conditions and the minimum safety factor recommended by the Federal Energy
Regulatory Commission (FERC) for the steady state seepage with seismic condition. We
conclude that safety factors are adequate for the current ash pond configuration.
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SECTIONEIGHT Breach Impact Analysis

An analysis was made to evaluate the impact of a hypothetical breach of the embankments on the
surrounding area. The amount of water released by a breach would depend on the water level in

the ash ponds and settling basins at the time of the breach. A stage-storage curve was developed

for the combined basin elevations as shown below:

e Combined Stage-Storage Curve

816 (Ash Ponds and Settling Basins) N
./
814 /

812 ./

810 /

808 ./

806 O/

Elevation (Ft)

804
0 2 4 6 8 10 12 14 16 18 20

Strage Area (Acre-Ft)

The hypothetical analysis assumes both the ash ponds and the settling basins are at their
maximum capacity, defined as the capacity at a water surface elevation equal to the top of the
surrounding dike. The combined total storage capacity of the ash ponds and settling basins is
17.19 acre-feet. For the purpose of this analysis, it is assumed that the breach would release this
volume of water.

The water released from the breach would flow to the south, filling the canal leading to the
culvert under the levee. For the purposes of this analysis, it is assumed that the valve to the canal
drainage way to the Missouri River is closed and the entire volume released would be contained
on the east side of the levee. The water would accumulate in the canal, the drainage ditch on the
southwest side of the settling basins, low laying area to the south of the ponds, the road ditch
along the west side of Lake Road, and a portion of the facility grounds adjacent to Lake Road.
Elevation of the inundation area will be approximately 810.5 feet. The depth of water in the
operational areas of the facility would not exceed 1 foot. The theoretical inundation would
overtop a small portion of Lake Road, but the depth of water would only be several inches. The
potential inundation area is show on Figure 3.
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SECTIONNINE - Summary and Conclusions

We offer the following conclusions based on our field and laboratory investigations, engineering
analysis, and experience:

1.

Records retained in KCP&L GMO’s files and provided to URS show that the ash ponds and
settling basins are designed and engineered structure and that the embankments that form the
ponds and basins were constructed under water content and density control.

The data from the exploratory borings shows that the embankments are founded on native
soils. The general subsurface profile at the boring locations consists of high plastic clay
embankment materials over native soils composed of silt and silty clay. Sand is typically
present beneath the silt and silty clay and extends to the bottom of the exploratory borings
drilled for this project. Measured groundwater levels are in the native silt and silty clay
below the embankment.

. Piezometers installed for this project are screened across the silt and silty clay layer and

extends into the underlying sand. The observed water levels in the piezometers are close to
the Missouri River Stage, indicating that the water levels in the sand beneath the ash ponds
and settling basins follow the Missouri River Stage.

A comparison between the water levels in the embankments measured in the boring logs and
piezometers and the theoretical phreatic surface consistently show water levels below the
theoretical phreatic surface. We conclude that infiltration through the embankments is slow
and limited and that the embankments are effectively controlling seepage.

Analyses were made to assess the stability of the existing embankments under three
conditions: steady state seepage, steady state seepage with seismic forces, and rapid
drawdown. The analyses were made with the conservative assumption that the water levels
were in the embankment at their calculated theoretical level. The calculated safety factors
meet the minimum safety factors recommended for dams by the U.S. Army Corps of
Engineers for the steady state seepage and rapid drawdown conditions and the minimum
safety factor recommended by FERC for the steady state seepage with seismic forces
condition. We conclude that safety factors are adequate.

The principal spillway for the ash ponds consists of a concrete box structure fitted with stop
logs capable of holding a water surface elevation between 806 feet, the bottom of the basin,
and 812 feet, the top of the embankment. Discharge from the spillway is through a 12-inch
diameter RCP. Our calculations show that the principal spillway is capable of discharging
the average and maximum plant flows. Our calculations also indicate that the ash ponds and
settling basins will not be overtopped by a 25-year 24-hour storm provided that the water
level in the ash ponds is maintained at or below elevation 814.92. Provided this can be
accomplished, an emergency spillway is not necessary.

An analysis was conducted to assess the impacts of a hypothetical breach of the ash ponds
and settling basins embankments. The analysis assumed that the entire volume contained in
the ash ponds and settling basins is released instantaneously. The inundation area covers a
portion of the plant with a water depth less than one foot. The theoretical inundation
overtops a small portion of Lake Road, but the depth of water over the road is expected to be
only several inches.
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SECTIONTEN Limitations

The conclusions and recommendations presented in this report are based on the assumption that
significant variations in soil properties from those encountered by our investigation do not occur.
Borings have been placed at planned, selected locations, but some variation in soil properties
between the borings probably exists. If conditions are notably different from those described, we
should be immediately notified.

The conclusions and recommendations given in this report are based on our analysis of the data
collected for this project. Additive conclusions or recommendations made from these data by
others are their responsibility. Our assessment is based on observations of current conditions.
We note that planned, periodic visual inspections of the ash pond are important to identify any
changes from present conditions that may require data maintenance.

Our services were provided in a manner consistent with the level of care and skill ordinarily
exercised by other professional consultants under similar circumstances. No other representation
is intended.
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APPENDIXA Exploratory Boring Logs
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GRAPHIC BORING LOG [ B-103

IWFT] W RO TES 1R &K CPLGRMCLANE FoC A0 GR) CWPLGST 2811

PROJECT NAME: KCPaL GMO Lake Road Generating Station  SHEET 2 OF 2
PROLECT LOCATION: 5t Jozeph, Missourl PROJECT NO: 18530714
LOGGEDBY: T.LAndrews  DRILLING CO; Geotachnology, Inc. .~ RIG: __Dledrich Ds0
SURFACE ELEVATION: 812#f. ELEVATION DATUM: _ NGVD DATE: 1/5/2011
GROUNDWATER ENTRY:__12fl. DELAYED GROUNDWATER: NAD NORTH: NA
OBSERVATIONS: NA
EaMPLE DATA
T (=] 15
E -~ > 5 ot UE
R Eg i« DESCRIPTION FIELD
27 E : g %: £ NOTES
25 i: - % E E | B E
Medium denae, molat, grayigh brown fina gminnﬁilty
| SAND {5M)
Ll Medium denss, moiat, grayish brown with yollowish
5eT B3 (5 5 brown, fing to caarso graingd, paorly gradod SAND (SP)
30 i
i 780 |
SPT| 1006
- 8 i
35 1 "
775 |
SPT) Ba |2
] 3
40 | ]
BOTTOM OF BORING B-103 AT 40.0 FEET Bonng backfilled with
i cantonite Ghipﬂ
i 770
45 _ 1
i 765




IFA e MOTES G307 0oL SaiCLARE RN GR) Cve 1 50T 28I

URS GRAPHIC BORING LOG T B tﬂ
PROJECT NAME: KCP&L GMO Lake Road Generating Station SHEET 1 q
PROJECT LOCATION: 5t Joseph, Missourl __ PROJECT NO: 13530714
LOGGED BY: _ T.LAndrews  DRILLING CO;___Geotechnology. inc. RIG: Diedrich D50
SURFACE ELEVATION: 816ft. ELEVATION DATUM: NGVD DATE: 182011
GROUNDWATER ENTRY: 17.5%. DELAYED GROUNDWATER: __ NAD  NORTH: NA .
OBSERVATIONS: EAST: NA_
_ELFLEEIA
&
AR :
k| I& ¥ DESCRIFTION , EE AELD
R E g k] 3 NOTES
1] g HEAE ﬁﬁ & _ g B1i5
Fine to coarse GRAVEL (GP) with fine to coarsa eynd . Boring advanced with
] {tily 2 [HsA
[~ Swif, moier, dark grayish brown, high plastic GLAY (CH)
i (filly
SPT 72 |3
i 3 )
5
5 810 |
4 1r++r1!1 ' " Lr____-_ - __‘__‘_—_____ a.0
Soft, moist, grayish brown, low plaelic Sity CLAY (CL) 1o | i
J&PT 8 ) Clayey SILT (ML} 1
10 2 aos |
1 Becoming wat, vany sllty ]
SPT 1)
2 =
15 ) 800 |
4 N L 2"
[ Soft, wat, gray low to medium plaetic CLAY (CL)
SPT 1000 7/
1 1 % .
20 , ’4 7595
_________________________________ el
Meadium dense, moist, yellowish brown, fina grained, Silty 11T
| SAND (SM) ]H
SPV‘H 73 i
: 250 H 790

BOTTOM OF BONING B-103 AT 26.0 FEET




URS GRAPHIC BORING LOG I _B-105 05

D3 A HOTES 15530 T 14K CFL G WOLAKE BOSDGR) D GITT 281

PROJECT NAME: KCP&L GMO Lake Road Generating Statlon. ~~ SHEET 1 2
PROJECT LOCATION: o gt. Jogeph, Missouri PROJECT NO: _'[_5530714
LOGGED BY:  T.LAndrews  DRILLING CO: Geotechnology, Ine.  RIG: Diedrich D50
SURFACE ELEVATION: _B16ft. ELEVATION DATUM: NGVD DATE: L ezen
GAROUNDWATER ENTRY:__ 15f1. DELAYED GROUNDWATER:___ NAD  NORTH: NA
DBSERVATIONS: — EAST: __ NA
_TA!?.ELEEEIE z
- £ BE s
-
EE 5l g <5 DESCRIPTION 2 [ & £ FIELD
nuggﬂgglg 3| d NOTES
o |E|8]8]¥ 3|2 :
Firg ta coarse GRAVEL (GP) (111} . Boring advancad with
i a15 |HSA
A 1§
{I::a)cﬂum stifl, maigy, light brown, high plastic CLAY (CH) _
Il
5PT ui
7 4
5 I 4
| 810,
SFT 100|2
4 ? 4
10 a ]
H 805
| I I O ___ 125
Salt, wot, light grayish brown, low plastic Silty LAY (CL) |
_ ta Clayay SILT (ML)
SPT aa 1
4 o ]
15 i
Becoming wat
] 800 |
) Bocoming vary silty |
1SFT 32
2 -
20 _4| |
] 790,
.1 A i
Madlium stilf, moist, gray, madium to high plastic CLAY
. {CGH) i
ST Ba 1
] 4 J
o
gs.0




GRAPHIC BORING LOG

L B

05

VT W RITES 163314 KCPLSMCLAWE RO GE - Pl GOT 2

Grayigh brown, fing to coarga gtaingd, poory graded
SAND (SF)

PRDJECT NAME: KCF'&L GMO Laks Road Genorating Statlon SHEET 2 CTF 2
PROJECT LOCATION: St Joseph, Mlmuﬂ___ - PROJECT NO: 16530714 .
LOGGEDBY: _ T.LAndrews  DRILLING CO: Geatechnology, inc. MG:  __ Diedrich D60
SURFACE ELEVATION: 816ft. ELEVATION DATUM: NGVEI'“ DATE: 1/a/2011
GROUNDWATER ENTRY: 1% fl. DELAYED GROUNDWATER: NAD NORTH: NA o
OBSERVATIONS: EAST: NA
SAMPLE DA %A §
FARBHHE 33
E EAE g ¢ DESCRIFTION 5‘ FIELD
B HE E g g g NOTES
25 E z E T | § -y g
Medium dense, molst, brownish gray, line grained, Silty
1 SAND (SM) 790 |
SPT 72 |4 i
y 8 . J
30 i ;: f'-.' i
] ] 785
1 i Bacoming yollowish Brown i
5PT 78 |4
i é |
35 7 1t
'.:: {780
O O I N o b ]
;':E__' =

L5

SPT D)

45 _|

BOTTOM OF BORING B-105 AT 40.0 FEET




GROUNDWATER MONITORING WELL/PIEZOMETER REPORT
PROJECT NAME: KCPEL GMO Lake Ropd Generating Statlon .~ Mw/Pz NO: B-102

PROJECT LOCATION: . 3. Jossph, Migsour PROJECT NO: 18530714
INSTALLED BY; Geoipchnoloqy.fjpne, =~ pare: 77 )
INSPECTED BY: T.L Androws . GRND ELEV: a2 .
METHOD OF INSTALLATION: HSA — NORTH: NA
OBSERVATIONS: _, EAST: NA

l.l'-l'l'-'F'.EFE'FOHT-FM W/ e SEdy JEEAC T 18K CPLGAML AKE ACUD GR hE GOT 2771

Numbwer/Type of Proteclive Poat: NA

J Elavation of top of rikdr plps: NA

W——— Type of surfnce sealipad: NA
Copth of surfoce ssal: NA

For detallsd geologic
descriptions sos
boring lof: B-102

L.OSTyps of surince casing: NA

HEHEHEYHERE

4

HHES

L.DYype of viker plps: 27 Sch. 40 PYC Plpa

HHHHE]

Type of backiill: Bymonite chips

LTl

[

i
T
LN

B

niie

Dapth of top of Aller pagk: 3,2'

A

i HE KRR

T,

[

—  Dapth of top of screen: 9.3

Type of lilter pack; fiter sunw

L.O/Type of serven: 2~ Sch. 40 Sintied FYC Pip=

Screen siot alze: 0.01"

=== Dppth of botbom of scren: 103

Dapth of battom of plugged blank gection: 20.0°
Typa of hackilll balow welUpz: filer sand
=== Dapth o battom of boring: 20.0'

ket Dlamater of borng:

MNote: Daptha are i leet below grada.




GROUNDWATER MONITORING WELL/PIEZOMETER REPORY
PROJECT NAME: ______ KCPAL GMOQ Lake Road Generating Station ~ w/ez NC: . B-104 -

PROJECTLOCATION., St Jogeph, Miggoyr PROJECT NO: . 18530714
INSTALLED BY: Gepechnology, (pg, DATE: 1/8/2013
INSPECTED BY: T.L. Andraws GRND ELEV: s
METHOD OF INSTALLATION: HSA NORTM: NA
OBSERVATIONS: ; EAST: NA

—-—

RS2 FEPLMAT-FRA Wt b SEA, IESIC T IAK CPLGIMGLARE SO (R 0P SOT B

Numbse/Typa of Protective Post: NA

Eiavation of top of riser pips: MA
t— Typs of wuripee samiipad: N,
- ~ Dapth of surface seni: NA

“—  LD/Type of surtace caping: NA

HEHH
1

For datalled geologlc
descriptions ses
boring log: B-104

I HH ]

THEY

~  LDJ/Typs of riar plpa: 2* Soh, 40 PVC Pipe

|INEH
H

T
n
i

Typa of backilli: Bentonite chipw

]

ERL

L
FHHL T
" Iy

LH|

l||

T
i

L
A

TR
'Ill!l.l!l la

|

Daprth of top of fiter pack: 10,2

. j _ —_'_- ]|I

= *l' B
|
!

Depth of top of screen: 143

Type of fites pack: Nier sdnd

|.OJ/Yypw of scroen: 2 Sch, 40 Sictted PVC Plpa

Seredn mlot sire: 001"

Dapth of botiom of scroen; 24,3

Dapth of bottom of plugged biank sedtion: 25.0°
Type of backfil baiow wall/pz; Titter aand
Dapth of bottom of besing: 28.0¢

Diarvmter of boving:

Mote; Qepthe ars in toat balow grada,




APPENDIXB Summary of Laboratory Test Results




SUMMARY OF LABORATORY TEST DATA

KCPL GMO LAKE ROAD GENERATING STATION

8T. JOSEPH, M0,
16530714 Page 1 of 1
Classification Propertisa Compuaction Pyrmaablity Strength Proparties
Uneon
BoringTeat Pt{  Sarnple Unified Am Racarend Dry Uit Chquikd Plastic | % Pass. | Bux Cry Optimum TV Comp. Btrain
Ha Oapth, B Ball L WL, pof LimHt LImk No. 300 |Unit Waight, Wutar &ar-c Sirength, Faiture, %
Clasa. cont, % oz Fig Mo, pef Cantent, % Knf (]
B-t1 15450 CH a5t ¥ 21 93
13.5-15.0 ML aza 32 4
28.6-10.0 CH 830 |
B-102 3.5-8.0 CH 2.0 52 15 808
45100 ML 28
B-143 3.5-8.0 CH 28.4 L] 18 878
135180 ML 5.4 2.4
23.5-28.0 SP-aM 254
B-1104 B.E-10.0 = A1
18150 ML 326 B5.1
18.8-20.4 “L 40.4
B-108 85100 CH 354
23.8-35.0 CH 48.5 (L] il o6

LSBT 16K CRLLave Fogd



APPENDIXC Graphic Output From Seepage Analysis




830 — — 830
8200 Calculated Phreatic Surface =520
Pond Area
~~ 810 810
E
&
'.% 800 800
>
QO
W 79 |— ~{ 790
SP
780 — —1 780
0 | | | | [ | | | | | | 0
(0] 10 20 30 50 60 70 80 90 100 120 130 140 150
Distance (ft)
Name:CH Model: Saturated Only K-Sat: 3.3e-007 Volumetric Water Content:0 Mv:0 K-Ratio: 1 K-Direction: 0
Name: ML Model: Saturated Only K-Sat: 3.3e-005 Volumetric Water Content:0 Mv:0 K-Ratio: 1 K-Direction: 0
Name:SP Model: Saturated Only K-Sat: 0.033 Volumetric Water Content: 0 Mv:0 K-Ratio:1 K-Direction: 0
Name: CL-ML Model: Saturated Only K-Sat: 3.3e-007 Volumetric Water Content: 0 Mv:0 K-Ratio: 1 K-Direction: 0
Name: Rip Rap Model: Saturated Only K-Sat:0.033 \Volumetric Water Content:0 Mv:0 K-Ratio: 1 K-Direction: 0
Drawn By DKN Project No.
ms LAKE ROAD GENERATING STATION ASH POND
K CPL Date 2-8-2011 16530714
Il I
it Soo  everd CALCULATED PHREATIC SURFACE AT CheckedBy  BDL | Figure No.
Overiegd Paric KSEE=10 CROSS SECTION A-A Date 2-8-11 C-1




SEEP/W Analysis

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 115

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 9:28:20 AM

File Name: Section A-A.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 9:28:30 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: Ibs/sec
Unit Weight of Water: 62.4 pcf

View: 2D
Analysis Settings
SEEP/W Analysis
Description: Lake Road Generating Station Section A-A
Kind: SEEP/W
Method: Steady-State
Settings
Include Air Flow: No
Control
Apply Runoff: Yes
Convergence

Convergence Type: Gauss Point K
Convergence Settings
Maximum Number of iterations: 500
Tolerance: 0.01
Maximum Change in K: 0.1
Rate of Change in K: 1.02
Minimum Change in K: 0.0001
Equation Solver: Parallel Direct
Potential Seepage Max # of Reviews: 10
Time



Starting Time: O sec
Duration: 0 sec
Ending Time: 0 sec

Materials

CH

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-007 ft/sec
Volumetric Water Content: O ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0°

ML

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-005 ft/sec
Volumetric Water Content: 0 ft3/ft?
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SpP

Model: Saturated Only

Hydraulic
K-Sat: 0.033 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

CL-ML

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-007 ft/sec
Volumetric Water Content: 0O ft3/ft®
Mv: O /psf
K-Ratio: 1
K-Direction: 0 °

Rip Rap
Model: Saturated Only
Hydraulic
K-Sat: 0.033 ft/sec
Volumetric Water Content: 0 ft3/ft?
Mv: O /psf
K-Ratio: 1



K-Direction: 0 °

Boundary Conditions

Potential Seepage Face
Review: true
Type: Total Flux (Q) O

Pond Side
Type: Head (H) 810.09

Land Side
Type: Head {(H) 800.19

Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 | 675.0748
Region 3 | SP 15,19,20,16 3900
Region 4 | Rip Rap | 5,22,23,21,7,6 48.24555
Region 5 | CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 | ML 13,15,16,14 450
Lines
Start Point | End Point Hydraulic Boundary
Line1 1 2 Potential Seepage Face
Line 2 P 3 Potential Seepage Face
Line 3 11 1
Line 4 12 14
Line > 14 12
Line&s | 13 11
Line ¥ Ik 15
Line & | 15 19
Line 9 I3 20
Line 10 | 20 15
Line 11 | 5 22
Line 12 | 22 23
Line 13 | 6 5 Fotential Seepage Face
Line 14 | 23 21
Line15 | 21 7 Fotential Seepage Face
Linel6 | 7 & Potential Sespage Face
Line 17 | 21 8 Potential Seepape Face
Line 18 | 8 g Potential Seepape Face




Ling 19 | 9 10 Potential Seepape Face
Lime 20 | i8 17 Pand Side
Lime 21 | 17 12
Lime 22 | 3 25 Potential Seepage Face
Lime 23 | 25 11
Line 24 | 25 4 Potential Seepage Face
Line 25 1 4 5 Lard Side
Line 26 | 24 21
Line 27 | 12 24
Lime 28 [ 23 24
Line 29 | 13 : 15
Line 30 | 16 14
i Line3l | 10 26
[ Line 32 | 26 18 Pond Side
Points
X (ft) Y (ft)
Pointl1 | O 810.21
Point2 | 23.52 809.43
Point 3 33.56 806.47
Point4 | 44.82 800.69
Point5 | 52.96 800.19
Point6 | 55.65 801.29
Point7 | 76.5 811.66
Point8 | 81.94 811.9
Point 9 101.9 811.98
Point 10 | 115,98 | 811.25
Pointil | O 804
Point 12 | 150 804
Point13 | O 799
Point 14 | 150 799
Point15 | O 796
Point 16 | 150 796
Point 17 | 150 806
Point 18 | 129.105 | 806
Point19 | O 770
Point 20 | 150 770
Point 21 | 80 811.8
Point 22 | 53 800
Point 23 | 58 800
Point 24 | 65.5 804
Point 25 | 38.3 804
Point 26 | 118.88 | 810.09




— B30
! i Calculated Phreatic Surface =0
g a10 - 810
5
= 80O 800
o
=
@
W 70 - — 780
780 |— —{ 780
) 10 20 20 40 50 & 70 50 a0 100 10 120 130 140 150
Distance {ft)
Name: CH Maodel Saturated Only  K-Sat: 3.36-007  Volumetric Watar Content: 0 Mw: 0 K-Ratio: 1 K-Direction: 0
Mame: M. Modek Saturated Only  K-Sat: 3.3e-005  Volumetric Water Contert: 0 Mv: 0 K-Ratio- 1 K-Direction: 0
Mame: 5P Modal Saturated Only  K-Sat: 0.033  Volumetric Water Content: 0§ Mv: 0 K-Ratio' 1 K-Direction- 0
Drawn B DKN Praject Mo.
URS LAKE ROAD GENERATING STATION ASH POND L :
noef KCPL Date 2-8-2011 16530714
Coll
Buegon U CALCULATED PHREATIC SURFACE AT Chweked By BOL | Figure No.
N e i CROSS SECTION B-B Date 2-8-11 C-2




SEEP/W Analysis

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 85

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 8:19:41 AM

File Name: Section B-B.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 8:19:52 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Mass{M) Units: Ibs
Mass Flux Units: bs/sec
Unit Weight of Water: 62.4 pcf

View: 2D
Analysis Settings
SEEP/W Analysis
Description: Lake Road Generating Station Section B-B
Kind: SEEP/W
Method: Steady-State
Settings
Include Air Flow: No
Control
Apply Runoff: Yes
Convergence

Convergence Type: Gauss Point K
Convergence Settings
Maximum Number of Iterations: 500
Tolerance: 0.01
Maximum Change in K: 0.1
Rate of Change in K: 1.02
Minimum Change in K: 0.0001
Equation Solver: Parallel Direct
Potential Seepage Max # of Reviews: 10
Time



Starting Time: O sec
Duration: 0 sec
Ending Time: O sec

Materials

CH

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-007 ft/sec
Volumetric Water Content: 0 ft3/ft?
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

ML

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-005 ft/sec
Volumetric Water Content: 0 ft3/ft?
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

sp

Model: Saturated Only

Hydraulic
K-Sat: 0.033 ft/sec
Volumetric Water Content: O ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Potential Seepage Face
Review; true
Type: Total Flux Q] 0

Pond Side
Type: Head [H)] 83003

Regions
Material Points Area (ft2)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 531.45355
Region 2 | ML 11,12,14,13 1650




| Region 3 | sp 13,15,19,20,16,14 3450

Lines
Start Point | End Point Hydl:fluiil: Boundary
Line 1 1 2 Potential 5eepage Face
Line 2 2 3 Potential Seepage Face
Lined | 3 4 Potential Seepage Face
Lned | 4 5 Potential 5eepage Face
Line 5 5 1] Potential Seepage Face
Lineo ) 6 7 Potential eepage Face
Line? 7 2 Potential Seepage Face
Line 8 8 G Potential Seapage Face
Lined {9 0 Potential Seepage Face
Line 10 | 12 11
Lme1if1i |1
Line 12 | 12 14
Line 13 | 14 13
Line 14 | 13 11_
Line 15 | 13 i7 Fand Side
Line 16 | 15 19
Line 17 | 19 2_0‘ "
Line 18 1 20 16
Line 19 | 17 12
Line 20 | 10 1 Potential Seepage Face
Line 21 | 21 22
Ling 22 | 22 18 Pond Side
Ling 23 1'-!H 15
Line 24 | 16 14
Points

X{f) | Y(ft)

Point I |0 810.68

Point2 | 12.28 | 808.68
Point3 | 19.76 | 804 .37
Point4 | 27.47 | 804.32
Point5 | 3403 | 804.15
Point& | 39.22 | 806.43
Point7 | 49.09 | 80716
Point® | 57.64 | 811.76
Point9 | 63.07 | 811.91
Poing 10 | 76,99 B11.71
Point 11 | 0 804
“Point 12 | 150 | 804




Point 13 | O 793
Point 14 | 150 ¥93
Point15 | 0 780
Faint 16 | 150 ¥&0
Point 17 | 150 206
Point 18 | 94.835 | 806
Paint 1% ¢ O 770
Foint 20 | 150 770
Paint 21 | Bl.61 Bl1.25
Point 22 | 84.764 | 2810.03




B — — 230
Calculated Phrsatic Surface
20— — a0
Fond Area
= B0 B0
E ]
&
ﬁ 800 800
=
@
W 70 |- —{ 790
780 |— —| 7o
o | | | | | | | | | | | | | | 70
s, 10 20 3 40 50 BQ Fi 80 a0 100 110 120 130 140 150
Distance (ft)
Name: CH  Model: Saturated Only  K-Sat: 3.3e-007  Voiumetric Water Content: 0 Mw: 0 K-Ratio: 1 K-Dhkection: 0
Mame; ML  Model: Saturated Only  K-Sat: 3.3e-005  VYolumelric Water Content: 0 My 0 K-Ratio: 1 K-Direction: ©
Name: 5P Model: Saturated Only  K-Sat: 0.033  Volumelric Water Content: 0 Mv: 0 K-Ratio' 1 K-Direction: O
Drawn B DKH Project Mo,
URS LAKE ROAD GENERATING STATION ASH POND Y o
K c PL Date 2-8-2011 16530714
a3 rd
S o 4o Bouleva CALCULATED PHREATIC SURFACE AT Checked By  BDL | Figurs No,
SR PRIk KGR0 CROSS SECTION C-C Date 2-8-11 c-3




SEEP/W Analysis

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 83

Last Edited By: Deepak K. Neupane

Date: 2/8/2011

Time: 1:48:43 PM

File Name: Section C-C.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/8/2011

Last Solved Time: 1:48:58 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Mass(M) Units: |bs
Mass Flux Units: lbs/sec
Unit Weight of Water: 62.4 pcf

View: 2D
Analysis Settings
SEEP/W Analysis
Description: Lake Road Generating Station Section C-C
Kind: SEEP/W
Method: Steady-State
Settings
Include Air Flow: No
Control
Apply Runoff: Yes
Convergence

Convergence Type: Gauss Point K
Convergence Settings
Maximum Number of Iterations: 500
Tolerance: 0.01
Maximum Change in K: 0.1
Rate of Change in K: 1.02
Minimum Change in K: 0.0001
Equation Solver: Parallel Direct
Potential Seepage Max # of Reviews: 10
Time



Starting Time: 0 sec
Duration: 0 sec
Ending Time: O sec

Materials

CH

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-007 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: O /psf
K-Ratio: 1
K-Direction: 0 °

ML

Model: Saturated Only

Hydraulic
K-Sat: 3.3e-005 ft/sec
Volumetric Water Content: 0 ft3/ft?
Mv: O /psf
K-Ratio: 1
K-Direction: 0 °

SP

Model: Saturated Only

Hydraulic
K-Sat: 0.033 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: O /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Potential Seepage Face
Revigw: true
Type: Tonal Flux 1] 4

Fond Side
Type: Head |H] 812.5

Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 950
Region2 | ML 11,12,14,13 1425




| Region 3 | sp 13,15,19,20,16,14 3600

Lines
Start Point | End Point Hydraulic Boundary

Line 1 1 ? Potential Seepage Face
Line 2 | 2 3 Petential Seepage Face
Line 3 3 4 Potential Seepage Face
Lined |4 5 Patential seepage Face
Line5 |5 6 Potential Seepage Face
Line & | & 7 Patential Seepage Face
Line? |7 a Potential Seepage Face
Line 8 B 9 Potentlal Seepage Face
Line 9 g 10 Potential Seepage Face
Line 10 | 12 11
tine 11 | 11 1
Line 12 | 12 14
Line13 | 14 13
Line 14 | 13 11 )
Line 15 | 18 17 Pond Side
Line 1& | 15 15
Ling 17 { 19 0
Line 183 | 20 15
Ling 19 | 17 12
Line 20 | 10 21 Potential Seapage Facs
Line 21 | 21 22
Line 22 | 22 18 Pond Side
Line 23 | 13 15
Ling 24 | 16 14

Points

A(ft) | v(ft)
Foint 1 0 804
| Point2 112.28 | 809
Point3 | 19.7G | 309
Pointd | 27.47 | 809
Point 5 | 34.03 | 209
fointe | 39.24 | 804
Point 7 42 809
Paint8 | 58 Ble
Pointd | 63.07 | B16
Foint 10 | 76.499 | B16
Pointll | O 2035
Point 17 | 150 803.5




Pointl3 | O 794
Poing 14 | 150 o4
Paint 15 | O 780
Point 16 | 150 780
Point 17 | 150 206
Point 18 | 105 806
Point15 | O 70
Point 20 | 150 7N
Pogint 21 | 80 816
Point 22 r BB.75 | 8125




APPENDIXD Graphic Output From Slope Stability Analysis
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Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 116

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 3:10:47 PM

File Name: Section A-A.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 3:11:19 PM

Project Settings
Lengthil} Units: feet
Time{t] Units: Seconds
Force(F] Uinits: Ibf
Pressure(p} Linits: psf
Strenpth Units: psf
Unit Weight of Water; 62.4 pcf
YView: 20

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 3 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH

Model: Mohr-Caulomb
Unit Weight: 120 pef
Cohesipn: 50 psf

Phl: 26 °
Phi-B: 0"

viL
Model: Mehr-Coulomb
Unlt Welght: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33°
Phi-B: 0 °

CL-ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

Rip Rap

Model: Mohr-Coulomb



Unit '"Weight 124 pof

Cohesion: G psf

Phi: 34~

Phi-B:07

Slip Surface Entry and Exit

Left Projection: Range

Left-Zone Left Coordinate: {4.26648, 810.06851) ft
Left-Zone Right Coordinate: (66, 806.4377) ft
Left-Zone Increment: 40

Right Projection: Range

Right-Zone Left Coordinate: (71, 808.92451) ft
Right-Zone Right Coordinate: (121.64723, 808.98311) ft
Right-Zone Increment: 40

Radius Increments: 6

Slip Surface Limits
Left Coordinate: (0, 810.21) ft
Right Coordinate: {150, 806) ft

Regions
Material Points Area (ft?)
Region 1 CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 675.0748
Region 3 SP 15,19,20,16 3900
Region 4 | Rip Rap | 5,22,23,21,7,6 48.24555
Region 5 CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 ML 13,15,16,14 450
Points
X ift} ¥ ift)
Point 1 o 81021
Point 2 23,52 8059.43
Paint 3 1356 800G, 47
Paint 4 4482 80069
Paint 5 52.95 BO0.1%
Point & 5565 801.24%




Point 7 765 21166
Point & 21.94 8119
Paint © 101.9 811.98
Polnt 10 115.98 811.25
Pomnt 11 0 204
Point 12 150 204
Point 13 0 799
Paint 14 150 795
Paint 15 0 796
Point 16 150 796
Paint 17 150 206
Faint 18 125,105 806
Point 19 ¥ 770
Boint 20 150 770
Point 21 20 811.%
Point 22 53 200
Point 23 58 300
Point 24 65.5 804
Pofnt 25 383 804
Point 26 115.88 £10.09

Critical Slip Surfaces

slip Radius
FOS Center (ft E i
Surface enter (ft) (1) ntey {ft) Exit {ft)
. {R2.032, {81.94, {52.7939,
1| BYES 1.555 21.339
£19.438) 811.9) 800.2)
Slices of Slip Surface: 8965
Cohesive
slip Base Normal Frictional
X {ft Y {ft PWP {psf
surface {ft) {ft) {psf) Strase (psf] | Strength (psf) Strength
{psf)
1| B9aES 52.879435 800.16165 1.770551 142 63753 37 745194 200
2} B96% 52.06778 BOD.11975 43365712 147 28761 38.290217 ping
3| 8965 £31.101515 B00.05805 H.2412343 37.638779 19.828895 0
4 | 8965 5£31.833105 799.7478 £R.031416 238.87172 45776521 200
51 B985 55.04437 7499,2856 1709451 350.,16522 48075476 200




| 8965 55773195 7990378 226.22977 413.19784 50.096602 200

7| BOED 56.42229 708 BSo6G 243 987 47297651 £51.257551 200

8] 8965 57.474095 79859825 260.98918 562 42703 50.77003 200

9| 8965 5346875 7984038 273.59424 63543478 97.115652 240
10 | 8965 59.40625 798.260625 2E3.2797¢6 97, 248566 110922363 200
111 8965 6034375 7981709 289 75475 75036379 123.41982 200
12 | 8965 61.28125 7981172 793.34995 796.21005 124.71416 200
13| 3%9e5 62.21875 738.10475 29443142 835.13611 144 88138 200
14 | 8965 £3.15625 798.13355 29276624 067.43383 15398171 200
15| 8965 64.09375 798.2038 2BE.45716 293.78323 162.06263 200
16 | BOsL 6503125 79831535 281.50748 912.83998 169.16503 200
17 | B9BL £5.894472 7098.46535 272 20856 926.22086 175.24207 200
13 | BY96%L 66.83416 798 65105 26063054 933.70329 18037476 200
19 | 8063 67.7236 708 8769 246,543215 93579354 184 62445 200
20| BOGS 68 63119 799.15055 229.24911 931.98388 13329721 200
21| 3965 65.556935 799.4756 208 40483 02201255 191.21072 200
22 | 8965 J0.4B268 799 84975 184 25707 905.68343 143.30561 200
23| 8965 71.40842 800.2755 156.5755 282.75904 194.58029 200
24 | B9ES 7233416 BN, 75765 12507756 85294518 195.03154 200
25 | BOBS 73.2599 B01.29G4 20 410613 E15.84147 194.64655 200
26§ BOBS 74.185645 801.9068 49.187881 770.93594 193.39181 200
27 | BO9ES 7511139 BOZ.58B9S 3.8448016 717.58082 191.24499 200
28 | 3965 76.03713 3013.34515 -47. 270597 B58.30277 176.39168 200
23 | B9&S 76632135 803.87605 -B2.812873 B11.8035%9 163.93228 200
30| 8965 77.30356 8045533 -128. 76067 542 00584 26435537 50
31| 8965 78.382135 B05.7508 -210.72879 420.02923 204.86195 50
3z | 8965 75.46071 807.16055 | -308.B6137 291.09158 141974385 20
33| 8965 20485 BDE.7646 -421. BRX34 162.95275 73477369 S0
34 | 24965 21.455 810.6785 -561.32368 35.801126 17.461376 S0
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Name:SF Model Mohr-Coulemb  UnitWeight: 125 Gohasion: 0 Phi: 33
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Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 115

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 9:28:20 AM

File Name: Section A-A.gsz

Directory: 1:1\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 9:29:11 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: lbf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings
Slope Stability (Block Failure)

Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Restrict Block Crossing: No



Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °
Phi-B: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33 °
Phi-B: 0 °

CL-ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0°

Rip Rap

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0 °



Slip Surface Limits

Left Coordinate: (0, 810.21) ft
Right Coordinate: (150, 806) ft

Slip Surface Block

Left Grid
Upper Left: (40, 803) ft
Lower Left: {40, 780) ft
Lower Right: (72, 780) ft
X Increments: 6
Y Increments: 6
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2
Right Grid
Upper Left: (75, 805) ft
Lower Left: (75, 780) ft
Lower Right: (100, 780) ft
X Increments: 6
Y Increments: 6
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 | 675.0748
Region 3 | SP 15,19,20,16 3900
Region4 | RipRap | 5,22,23,21,7,6 48.24555
Region 5 | CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 | ML 13,15,16,14 450
Points
X () 1 Vi)
Paint 1 0] 810.21

Paint 2 23.52 805,43
Point 3 335k Blb.AT
Foint 4 44 82 B0d0.62
Paint & 52,06 BOO1%
Point 6 55.85 a01.24
Foink 7 76.5 B11.66




Point 8 g1.94 81119
Point 9 1019 8il.98
Point 10 | 11598 | 811.25
Point 11 | O B0d4
Point 12 | 150 804
Paint 13 | O 74949
Paint 14 | 150 799
Foint 15 | O 796
Point 16 | 150 796
Point 17 | 150 BOG
Point 18 | 129,105 | BOB
Point 19 | O 770
Point 20 | 150 770
Point 21 { B0 B1l.8
Point 27 | 53 BO0
Point 23 | 58 800
Point 24 | 65.5 81
Point 25 | 383 804
Point 26 | 118.88 210.09

Critical Slip Surfaces

Slip Surface

FO5

Center (ft)

———

=m= =

Radius (ft}

Entry (ft)

Exit [ft)

1 | 14365

1.702

(64,885, B14.788)

19.95

(86.0823, 811.917)

(45.0247, 800.433) |

Slices of Slip Surface: 14365

5li Basze Normal Frictional Cohesive
Surffce X{ft) ¥ () PWP (psf) stress {psf) Strength (psf) St;::fg}th
1 [ 14365 | 4960081 | 800.1931 | 23.348718 | 129.04471 IRA71071 200
7 | 14365 | 5075297 | 795.71585 | 103.75337 | 18026737 70501865 200
3 | 14365 | 51,905135 | 799.2386 | 1895209 | 230.77688 11.054506 200
4 | 1a365 | 57.77061 | 798.90085 | 741.05076 | 267.75699 7.155913% 200
5 | 14365 | 53.6425 | 798.518 | 265.30578 | 363.25057 26744778 00
6 | 14365 | 549875 | 797.961E5 | 300.91272 | 527.64317 60,7577 39 200
7 143a5 56 7375 79744405 | 314,11411 | GEE 34913 91 0155989 200
8 | 14365 | 57.4125 | 706.957135 | 365.30158 | 478461 179.75206 200
9 | 14365 | 58.86193 | 796.357 | 403.56077 | 1044.2202 17166417 200
10 | 14365 | 60.528595 | 795.66665 | 446.91875 | 1343.9076 582 5114 0
11 | 14365 | 62.161615 | 795.66665 | 446.92218 | 938.29802 319.1032 0
|12 [ 14365 | 63.617425 | 79625255 | 410.33476 | 949.46779 144 45879 200
13 | 14365 | 64.872475 | 706.75765 | 378.80187 | 0a1.06774 156.01755 200
14 | 13365 | 66.118055 | 797.2589 | 347.52393 | 972 84097 167 57998 00
15 | 14365 | 67.354165 | 797.75635 | 316.48348 | 985.02388 179.12486 200
16 | 14365 | 68.590075 | 79R.2538 | 285.44304 | 987,10684 190.68574 200

BLE]




17 | 14365 | 69826385 | 798.75125 | 254.30503 - 10091598 10z 29651 | 1G
18 | 14365 T1.013585 § 729.22315 | 22411019 - 1020608 11347457 1200
P19 14365 TAA52TFS | PRESETS | 154 1BEI6 ¢ 1031555 122440722 2 0
0 ;34365 TA291655 | 200.14385 | 164.38557 | i043.0455 23543594 Ly
S 217 14365 1 T4A3I0SES | SDO.AM15 | 13410119 | i034.i335 | 14551524 - 200
22 14365 1575 P BO1583% | 59238763 | VETAI 15143454 | 200
231§ 14365 7333335 g E03.1E555 35 437055, | BR I35 18202632 200
24 | 14355 FGOB3333 | MM ALEES | -154 7297 | 54236513 26477302 50

1 8. 3 ) 4315205 11.3
25 | 14155 BG.485 A0n.3132 157 46152 3382059 1158854 50
26 | 143585 B1.435 BL7.zB43 | 11513500 358.58225% 175.03857 50
r.
- 1| = - = 0 - B
27 ! 14365 82630545 | BUE45335 19342051 | So0-39584 129.44 22 SC
2B | 14363 40115 4B . 33 T5.754597
28 | 14365 ; 84011535 | B39.84455 - 477 83368 153.35165 5459 51
iy 3 s T 503 - .14749
i3 14363 : 85353725 | B11.2:505 | 55735373 | 11308436 3].147495 L
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Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 86

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 8:23:33 AM

File Name: Section B-B.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 8:23:58 AM

Project Settings
Lengthi{l) Lnits: feet
Time{t] Units: Seconds
ForcelF) Units: Ibf
Prassurelph Units: psf
Strength Units: psf
Linit Weight of Water: 624 pcf
View: 20

Analysis Settings

Slope Stability {Circular Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analiysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Advanced



Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26°

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B:0°

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf

Phi: 33°

Phi-B:0°

Slip Surface Entry and Exit

Left Projection: Range

Left-Zone Left Coordinate: (4.25325, 809.98729) ft
Left-Zone Right Coordinate: (52, 808.72561) ft
Left-Zone Increment: 40

Right Pyojectian: Rarge

Aight-Zane Left Coordinate: (54, 809.80164) ft
Right-fane Right Coardinate: (144, 806) ft
Right-Zane lncrement: 40

Radius Increments: &

Slip Surface Limits



Left Coordinate: {0, 810.68) ft
Right Coordinate: {150, 806) ft

Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 531.45355
Region 2 | ML 11,12,14,13 1650
Region 3 | SP 13,15,19,20,16,14 3450
Points
X 1) ¥ [ft)
Point 1 o 81068
Point 2 12.2% B08.08
Foint 3 1976 804.37
Faint 4 27.47 204 32
Foint 5 34.03 a04.15%
Fomt & 3924 806,43
Paint 7 A0 00 807,18
Paoint 3 57.64 311.78
Point 9 6307 81191
Paint 10 | 76.99 £11.71
Point 11 | O 804
Paint 12 | 150 204
Point 13 [ O 93
Poant 14 | 150 793
Point 15 | O 780
Foint 168 | 150 F80
Foint 17 | 150 80
Point 15 { 94.835 | 306
Point 12 | O 770
Point 20 | 150 FI0
Paoint 21 | 31.61 811.23
Point 22 | 84.764 | 81003
Critical Slip Surfaces
Slip Surface | FO5 Center () rRadius [Tt] Entry (ft) Exit [ft)
11 10638 2.013 1 [50.966, 314.326} | 7.561 (520832 B11.772) | (486527, 907 128}
Slices of Slip Surface: 10638
sl Base Normal Frictional Lohesive
surface | X VIRY | PWPIPSH | acs(psh) | Strength (psf) 5‘;‘::5‘“




1 | 10638 | 48.87133 | 807.0645 | . ..,.oo | 35.80128 17.505347 50
2 | 10638 | 49.248335 | B06.96445 | L o0, | 64.19287 31.308955 50
a ) 12533 49,565 " :?gels.ﬂgms -ZE-.E-J'Z aa7g | 26545411 47 DRE343 50
4 | 10638 49.??1655 BOE.8448 | oo conon, | 124.76795 60.853397 50
5 | 10638 | 50.198335 | B06.80565 | -20.94085 | 149.32744 72831854 50
6 | 10638 | 50.515 806.78005 '19_23 yoeg | 17060347 R3.2DRR73 50
7 | 10638 50831665 | BUG 76775 '13_359603 18R BR47 1 92.125231 50
8 | 10638 | 51.148335 | 806.7687 -18.316799 20441447 99.639598 50
9 | 10638 | 51.465 806.783 15. 10398y | 217-3887 106.02755 50
10 | 10638 | 51.781665 | B06.81065 '20_732471 227.95421 111.1807 knsﬂ
_I]_ 106448 52 098345 | RD6.B518 ;.73.209234 _1315_?_4493 | 115.22438 50
1210633 Jz415 N gqﬁ.aoﬁ'i 16545175 | 24235835 11820606 50
13 | 10638 | 52731665 | 806.97565 | ), | 246.37134 120.16333 50
14 | 10628 | 53.048335 | 807.05905 | i; .o .o | 248.34687 121.126RE 50
15 | 10638 53,355 807.15735 ;11.925355 2&3.323?_(:_'\_""“ _121'] 1564 50
16 | 10638 | 531,681665 307.2712.5: -43,949007 246,33354 120.144% 50
_1_7 _.._Eﬂ 53993335 ....E.t.c.'?'.f.o.ls.:’ teoaggy] | 292-38601 118.21955 50
18 | 10638 | 54.315 B07.54915 | 4 o000 | 236.47597 11533703 50
19 | 10638 | 54.631665 | 807.71515 '76.336223 128.58974 111.4906 50
20 | 10638 | 54.948335 HU?.!:JUHJE! lﬁ?ﬁj}ﬁg}h 21869162 106.66303 50
| 1 10;:'?.3 55,265 BOB.10865 | | oo, | 206.72564 100.82683 50
22 | 10638 | 55.581665 | 808.3402 | -115.1236 | 192.62208 93.94R064 50
23 | 10638 | 55.898335 | ROR.S9R6S [ L. | 176.28125 8597811 50
24 [ 10638 | 56,215 208.8878 '14“0373 157.5746 76.854269 50
25 | 10638 | 56531665 | 80920295 | | ..o, | 136.33605 66.495533 50




26 | 10638 56.848335 | 809.5816 | 192.19266 | 112.34881 54.796178 50
27 | 10638 57.165 810.005 -218.5113 | 85.327761 41.61713 50
28 | 10638 57.481665 | 810.50185 24939956 54.88165 26.767569 50
29 | 10638 57.861595 | 811.2719 | . 5.6009043 2.7317435 50

297.32474




a0

g &10 a0
5
= BOD BOO
o
=
2
W 7o |— . —1 790
780 +— SP —q1 780
d | | | | | | | | | | | | | .
0 10 20 A 40 o &0 Fa 1] ac 100 118 20 130 140 150
Distance (ft)
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Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 87

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 8:38:23 AM

File Name: Section B-B.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 8:38:58 AM

Project Settings
Lengthil} Units: feet
Tirme[t] Units: Seconds
Foarce(Fp Uaits: IbF
Pressure{ph Units: psf
Strength Wnits: psf
Unit Weight of Water. 62.4 pef
Wiew: 20

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Restrict Block Crossing: No



Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Model: Mohr-Coulomb
Lnit Weight- 125 pcf
Cohesion: 0 psf
Phi:33°

Phi-B:0°

Slip Surface Limits

Left Coordinate: {0, 810.68) ft
Right Coordinate: (150, 806) ft

Slip Surface Block

Lefr Grid
Upper Left: (23, B12]1 ft
Lower Lefi: (23, 7&3) B
Lawer Raght: [53, FA3) ft
X Increments: &
¥ Increments; &



Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid

Upper Left: (54, 812) ft
Lower Left: (54, 783) ft
Lower Right: (90, 783} ft
X Increments: 6
Y Increments: 6
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Regions
Material Points Area (ft?)

Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 531.45355

Region 2 | ML 11,12,14,13 1650

Region 3 | SP 13,15,19,20,16,14 3450
Points

X (ft) Y (ft)

Point 1 0 810.68

Point 2 12.28 808.68

Point 3 19.76 804.37

Point 4 27.47 804.32

Point 5 34.03 804.15

Point 6 39.24 806.43

Point 7 49.09 807.16

Point 8 57.64 811.76

Point 9 63.07 811.91

Point 10 | 76.99 811.71

Point11 | O 804

Point 12 | 150 804

Point13 { O 793

Point 14 | 150 793

Point15 | O 780

Point 16 | 150 780

Point 17 | 150 806

Point 18 | 94.835 | 806

Point19 | O 770

Point 20 | 150 770

Point 21 | 81.61 811.29

Point 22 | 84.764 | 810.03




Critical Slip Surfaces

Slip Surface | FO5 Centar {ft) Radius (ft) Entry {ft) Exit (ft;um_
1| 18505 2,140 | {52,894, 812.981) | 5.279 (59.7363, B11.818) | {49.1024, 807.167)
Slices of Skip Surface: 18505
B T IR TR el ) o
1 18505 49.27955% | BO7.1G67 ;13.81']9678 23.047001 11.240773 50
P 18505 49,633885 | 807.1667 ;13_545983 48254711 23.535395 50
3 18505 49 988215 | BO7.1667 -43.493537 73460163 358280915 20
i_ -1!3.505 | ::10.:’:_4254 BQ7. 1667 ;13.353764 98.665615 48,122438 50
5 18505 50.696AR55 | 207.1667 ;3.243052 123.873R9 60417333 50
& | 18505 51.051195 | 807.1667 :fl3.13798£l 149.07934 72.710853 50
7 | 18505 51.405525 | 807.1667 ;3_027917 174,28479 85.004374 50
8 18505 51.75985%5 | H07.1667 :42‘923494 195.49307 47.2959271 50
9 | 18505 52.11418 | 8071667 :12_821893 224.69852 109.59279 50
10 | IB50S 52.46R%0% | 8OV.1667 ;2_?23?59 24390357 12188631 20
11 1_3505 52.821835 | 807 1667 :42.638447 27511225 13418121 50
12 | 18505 5317846 | B07.2899 ;‘.D.ZEEEEZ 179.53856 87566805 50
13 | 18505 53.535385 | BD7.53635 ;55495503 174.68772 25.20089% S0
14 | 18505 53.89221 BO7.7828 ;30.?6?336 169.83689 #2.8434984 50
15 | 1850% 5424923 808.02925 56.039168 16498836 80,470193 50
16 | 1850% 54606155 | 308.2757 -111.31561 16(0.13752 78,1042827 50
17 | 13505 54.96308 | 80B.5221 ;1.26.539?5 155.28668 75%.738377 50
18 | 18505 55.32 BO3.76855 5.41.35619 150.43585 73.372466 50
15 | 18305 55.6759; B09.015 _157 14764 145.58732 71.00768 50




20 | 18505 SE.033845 | 209.2£145 -1?2_41139 140.73648 EE-.E#ITEEI- 50
21 | 1850% 5635077 | BC9.5C79 ;lET-‘-'-’Cl.'} 13 135 58555 B 275359 i0
22| 1852% 574769 | 80975435 :..-'_ﬂ:-_'_?]'ﬂﬂﬂ 131 03481 B3 BCA94 8 50
23 18505 57 1C4615 | 810.0003 -113_25994 12& 12628 &1 515162 50
24 15505 5745154 | 810247315 ;_33_55]11 121 33545 59.179251 =0
25 18505 5781469 3104913 :'-.'dE.IETI'314 idg8 589 52.56731%3 52
ib | E&505 5816407 310.732315 -263.52933 Ay 4710z 42 894608 50
a7 | 18505 5B8.51345 : SED97IE :??3_53551 £7.I07561 32828041 =3
28 | 18505 i SE.86243 SEl.F348 593_541?1 A5 645665 21.760356 SO
23 | 18505 5923221 | 21145505 ;ELE.-:I.EI?EE! 20.C23760 11.652E4 50
ic | 18505 5556159 8l1.6573 -313-.-1-54IJE. 5.3832855 i 2.A25E0G 50
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Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 88

Last Edited By: Deepak K. Neupane

Date: 2/9/2011

Time: 8:54:23 AM

File Name: Section C-C.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/9/2011

Last Solved Time: 8:56:26 AM

Project Settings
Lengthil) Units: feeat
Timelt) Units: Secands
Force[F) Units: [BF
Pressure(p) Uniks: psf
Strength Units: psf
LInit Weight of Water: 52,4 pf
Wiew: 2D

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Advanced



Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 5 ft
Optimization Maximum lterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26 °
Phi-B: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15 °
Phi-B: 0 °

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33 °
Phi-B: 0 °

Slig Surface Entry and Exit
Left Projection: Hange
Left-Zone Left Cacrdinate: |23 &3] A
Left-Zone Rgh* Coorcanale- (50, 812,590 ft
Lefi-Zone Increment: £
Right Prajection: Range
Right-Zane Left Coordinate: |35, 81£.5375) ft
Right-fone Right Coordingts:(82.5, 315 ft
Right-Zane Increment: 45
Radius Increments: &

Slip Surface Limits



Left Coordinate: (0, 809} ft
Right Coordinate: {150, 806) ft

Regions
Material Points Area (ft?)

Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 950

Region 2 | ML 11,12,14,13 1425

Region 3 | SP 13,15,19,20,16,14 3600
Points

XY | Y ()

Paint 1 o 203

Paint 2 1228 | 809

Paint 3 19.76 | 309

Paint 4 27.47 | BO9

PointS | 34.03 | 809

Foint 6 39.24 | 809

Foint 7 42 EOD

Point8 | 58 Blé

Foint 9 63.07 | 816

Pgint 20 § 7699 | 816

Point 11 | O 203.5

Paoint 12 § 150 8035

Point 13 + O Fa4

Pgint 14 | 150 794

Point 15 | O ¥30

Point 16 | 150 1A0

Faint 17 | 150 806

Point 18 { 105 206

Paint 1% | O 770

FPoint 20 | 150 T70

Foint 21 | 80 Elé

Faint 22 | 8875 | 8125
Critical Slip Surfaces

Slip Surface | FOS Center [ft) Radius {ft) Entry () Exit (ft)

1 | 7803 1.503 | (46,139, 821.278} | 14.477 {59.6197, 816) | (38.4692, 808)

Slices of Slip Surface: 7803
sli Base Normal Friction Cohesive
Surfsce X (R Y {f) PWP (psh) ;trzss?psf? Stre:gt:: {:lsﬂ St:sgfg}t h




1 7803 38.85459 | 808.77545 | 20.658094 | 84.355503 31.066863 50
2 7803 353585 208.37565 | 57955663 | 137.44329 3B. 763706 50
3 7803 40,275 8208.0475 89737232 | 17692258 42.523135 50
4 7803 40.965 BO7. 7625 118.76967 | 208.22015 43.627913 20
5 7303 41,655 BO7.518 147.00014 | 232.19904 41.55428 50
6 7803 42347825 | 80731115 | 172.6769 2745184 49.671418 a0
7 | 7803 43.043475 | 307.14055 | 196.26921 | 332 95695 66.66 7065 50
2 | 7803 43,73913 | B07.0059 | 215.0919 38358434 82.374344 Lo
S | 7803 44.924785 | 30650615 | 231.3972% | 427.54937 95.864855 50
10 | 7803 45.1300435 | H06.3406 243.89541 | 46563546 108.14985 50
11§ 7803 45826085 | 306.8088 | 252.6389% | 457.44544 119.40008 50
12 | 7303 46.52174 BOG.2105 258.3290%8 | 523.62767 125.459474 50
13 | 7803 47.717395 | 806 84565 | 260.8693 544,931 138.30228 50
14 + 7803 47.913045 | 20691455 | 260.46567 | S60.02188 146.10332 50
15 | 7803 48 608685 | BO7.01775 | 357 3783 57053348 152.78476 20
16 | 7803 49.304345 | 807.15595 | 251.336 576.03378 158.36544 50
17 | 7803 S0 B07.3302 242.65382 | 576.55(46 162.85227 50
12 | 7803 50.695655 | 207.54185 | 23125149 | 572.07763 166.23202 al
12 | 7803 51.391305 | 807.7927 217.2128 L52.54847 168.43148 20
20 | 7803 22.0B6555 | BDB.OES 200.42585 | 54787465 169.4£22 50
21 1 7BO3 32782605 | 808.4215 180485983 | 527 B6ESY 169427394 50
23 | 7803 53.47846 | 30B.3059 157.579 502.29777 163.12058 Lo
23 | 7803 54.173915 | BO9.2438 131.796832 | 470.83697 165 604749 1
24 | 7803 24.BR9565 | BO9.73815 | 10118357 | 433.02971 15185218 50
25 | 7803 55.565215 | 810.29995 | 66.8%903% | 388.31305 156.76408 Lo
26 | 7803 56 Z2B087 210.9391 27762495 | 3358474 15026305 50
27 | 7803 56.956525 | B11.67125 i?215458 27760453 125.39633 50
28 | 7803 L7.652175 | 812.5201 é9524539 21685132 105.76546 50
29 | 7803 58.404025 | 813.6264 ;3?34345 13992878 63.270501 50
30 | 7803 59.214775 | §15.13775 | _ 18982913 9.2585855 al

23143135
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Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQ-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 87

Last Edited By: Deepak K. Neupane

Date: 2/9/2011

Time: 8:48:14 AM

File Name: Section C-C.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/9/2011

Last Solved Time: 8:49:53 AM

Project Settings
LengthdLh Units: feet
Tirme[t] Units: Seconds
Farceff) Units: Ibf
Pressure[p) Units: psf
Strength Units: psf
Unit Weight af Water: €24 pcf
Weew: A0

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Restrict Block Crossing: No



Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26 °
Phi-B: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33 °
Phi-B: 0°

Slip Surface Limits

Left Coordinate: {0, 809) ft
Right Coordinate: (150, 806) ft

Slip Surface Bloack
Left Grid
Upper Left: |22, 805 &
Lower Left: 23, 7831 ft
Lower Right: (53, 7831 Ft
X Increments: &
T Inceements: 8



Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid

Upper Left: (54, 810) ft
Lower Left: (54, 783) ft
Lower Right: (80, 783) ft

X increments: 8
Y Increments: 8

Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Regions

Material Points Area (ft?)
Region 1 § CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 950
Region 2 | ML 11,12,14,13 1425
Region 3 | SP 13,15,19,20,16,14 3600

Points

X(ft) | Y(ft)
Pointl |0 | 809
Point 2 12.28 | 809
Point 3 19.76 | 809
Point 4 27.47 | 809
Point 5 34.03 | 809
Point 6 39.24 | 809
Point 7 42 809
Point 8 58 816
Point 9 63.07 | 816
Point 10 | 76.99 | 816
Point11 | O 803.5
Point 12 | 150 803.5
Point13 { O 794
Point 14 | 150 794
Point1l5 | O 780
Point 16 | 150 780
Point 17 | 150 806
Point 18 | 105 806
Point19 | O 770
Point 20 | 150 770
Point 21 | 80 816
Point 22 | 88.75 | 812.5




Critical Slip Surfaces

Slip Surface | FOS Center (ft) Radius {ff) | Entry {ft} Exit (ft}
1| 5076l 1.637 | (46 208, 817 75) | 12.681 {eQ, 816} | (35.4038, B09)
Slices of Slip Surface: 50761
Sli Base Narmal Frictional Cohesive
Surfsce X {fth ¥ {ft) PWE (psf) Stress (psf) strength {psf] St:E:fE]th

1 50761 15787425 | BOB B411 14415836 | 50.384531 17541154 50
2 50761 35.55466 8085233 43329348 | 26081261 25728827 50
3 20761 37.3219 808.2055 72.38336 141.741387 33828404 50

_:1 50781 38.08914 807 8877 101.69747 | 187.33147 4176647 50
5 50761 38.856338 807.569% 131.4222 232.81261 49.451407 50
& 50761 349.7 807 22045 | 1A RD20A | 2B2 626K1 57_“..115598 a0
7 S07a1 4067 a06.33935% | 707.75139 | 336,54321 65.25463 50
3 50761 41,54 806.4583 24193539 390.12823 72.283107 50
g 50761 42,3125 EGLS_:13335 27493178 | A%B.08166 ¥9.378168 50
10 | sQ7&] 430375 805.87945 | 301.06648 | 54060998 116.83317 50
11 | 50761 43.663456 80591345 | 30358674 | 410.09795 51.948937 50-
12 | 50761 44190385 | B306.24035 | 28417609 | 412.92071 62792947 50
12 | 50761 45,3173 806.5673 26587878 | 41579869 73121312 50
14 | 50761 46.14423 B06.8942% | 249.31337 | 418.74615 52637388 a0

“}E 50751 46.971155 | 807.22115 | 233.01787 | 421.70386 92.0283108 50
16 | 20761 47,79808 B07.54805 | 216.37373 | 424.65032 101.58328 50
17 | 50761 48 625 BO7.B75 19995452 | 42759678 111.02855 50
18 | 50761 49.45192 BOB.201%5 | 183.04048 | 430,532 120.70968 50
14 | 50761 50278845 | BOR 52885 | 165.58B663 | 433 44472 130 64313 50
20 1 50761 5110577 BOB B5575 | 147 B4A035 | 4363467 140.71368 50
21 | s0FB1 51.93369 B09. 1827 179.74552 | 439,22518 150.9/332 50
22 | 50761 52.759615 | 809.50965 | 111.24916 | 442.09292 16136328 B 50
23 | 50761 53.586%4 809 83655 | 97.45965 444.93817 171.90063 50
24 ¢ 5076]) a4 Big4 58.663339 | 323.94325 1259 38566 50
25 | 50761 552 2112 9.3}?2925 279.26295 131.41743 50
26| 50761 56 a1z 19098754 240, 72563 117.40974 50
27 | S07E] 568 212.8 87 946394 203.73511 993.358255 50
28 | 50761 57.6 Bl3i.6 -135_93424 166.7446 B1.326773 50
29 | 50761 54.5 A14.5 19293399 107.14786 52 259502 50
3¢ 1 50761 59.5 815.5 -253 8159 | 24.952376 12, 170087 50
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Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 129

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 9:59:29 AM

File Name: Section A-A_Seismic.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:59:58 AM

Project Settings
tengthik] Units: feet
Time{t) Units: Seconds
Force[Ff Units: Ib¥
PFressure|pj Linits: psf
Strength Units: gsf
Unit Weight of Water: 624 pof
Wigw: 20

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Advanced



Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 3 ft
Optimization Maximum |terations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °
Phi-B: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0°

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33°
Phi-B: 0 °

CL-ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

Rip Rap

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 0 psf

Phi: 34°

Phi-B: 0 °



Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (4.26648, 810.06851) ft
Left-Zone Right Coordinate: (66, 806.4377) ft
Left-Zone Increment: 40
Right Projection: Range
Right-Zone Left Coordinate: (71, 808.92451) ft
Right-Zone Right Coordinate: (121.64723, 808.98311} ft
Right-Zone Increment: 40
Radius Increments: 6

Slip Surface Limits

Left Coordinate: (0, 810.21) ft
Right Coordinate: {150, 806) ft

Seismic Loads
Horz Seismic Load: 0.0183
Vert Seismic Load: 0
Ignore seismic load in strength: No

Regions
Material Points Area (ft?)
Region1l | CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 | 675.0748
Region 3 | SP 15,19,20,16 3900
Region 4 | Rip Rap 5,22,23,21,7,6 48.24555
Region 5 | CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 | ML 13,15,16,14 450
Points
X [ft) Y (ft}
Foint 1 O 810.21

Point 2 | 23.52 309.43
Paint 3 3356 a06.47
Paint 4 | 44,82 a00.69
Point 5 22.96 800,19
Point6 | 55.65 B801.29
Point? | 765 411.66
Point B 8194 4119

Point 9 101.8 411.98




Point 10 | 11598 | 811.25
Point11 | O 804
Paint 12 | 150 BO4
Point 13 | 0 799
Point 14 | 150 799
Point 15 | O 796
Paint 16 | 150 796
Point 17 | 150 B0
Point 18 | 179,105 | 806
Paint 19 | O 770
[ Point 70 | 150 770
Point 21 | 80 8118
Point 22 | 53 800
Polnt 23 | 58 200
Point 24 | 65.5 804 |
“Point 25 | 38.3 804
Point 26 | 118.88 | 820.09
Critical Slip Surfaces
Slip Surface | FO5 centar (ft) Radius (ft] _Entry [ft) 1 Exit(ft)
1| 8308 1.087 | (61575, 820.364) | 73.304 | (83.2895, 811905} | (405545, BO0.309)
Slices of Slip Surface: 83'{8“ -~ - . .
e Normal Frictianal Cohesive
Susrlf|:ce X{ft) Yift) PWP (psf) B:trzisq(,psf? StrengtLI: (isf} StEE:fglth
1 | 8308 50.232325 | B00.0213 | 50.536055 | 208.67481 42.373152 200
7 | 8398 51587935 | 755.3217 | 174.42457 | 261,26032 2326757 200
3 | §398 5261287 | 798.85535 | 243.96847 | 796.27496 14,015434 200
4 | 8198 53,6425 | 708.46355 | 268.85113 | 375.87221 28676213 200
5 | 8398 54 9875 | 798.02105 | 207.12A98 | 49641591 53 398505 200
& | B2og 56.2375 | 797.68745 | 318.59724 | 599.44295 75.252386 200
7 | B39 57.4125 | 797.4425 | 334.49544 | 69035423 95,351808 200
2 | 8398 58515715 | 797 76535 | 346.07523 | 765.94788 11750454 200
9 | 8308 | 50.607145 | 797.1495 | 353.69721 | 828.23849 127.15295 200
10 | &398 £0.678575 | 797.08345 | 358.08816 | 881.87894 140.34932 200
11 | 8398 £1.75 797.06685 | 359.29513 | 927.30566 152.19796 200
12 | 8298 62.821425 | 797.0996 | 357.3459 | 964.80224 162.76744 200
13 | 8398 £3,892855 | 797.1819 | 352.27513 | 994.7324 172,14591 200
14 | 8398 | 64.964785 | 707.31425 | 344.05085 | 1017.1282 180.35058 w0
15 | 8398 | 66.038365 | 707.4081 | 332.58769 | 1032.4201 187 51954 200
16 | £398 67.115065 | 797.735 | 317.81343 | 1040.5841 193 66583 200
17 | 8398 68.151775 | 798.0263 | 299.64611 | 1041,3568 198 74079 200
18 | 8398 59.26849 | 798.37415 | 277.93217 | 1034.4435 202,70659 200
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Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 127

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 5:46:41 AM

File Name: Section A-A_Seismic.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:47:24 AM

Project Settings
LengthiL} Units: feet
Tirme(t] Units: Secands
ForcelF) Units: lof
Pressure[p) Units: ps?
Strength Units: psf
Unit Weight of Water: 624 pcf
Wiew: 2D

Analysis Settings
Slope Stability (Block Failure)

Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

{H
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °
Phi-B: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 33 °
Phi-B: 0 ©

CL-ML

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °



Rip Rap

Model: tdahr-Coukamb

Uit Weight: 120 pcf
Cehesian: & psf

Phi:3a°*
Fhi-B: 0 *

Slip Surface Limits
Left Coordinate: (0, 810.21) ft
Right Coordinate: (150, 806) ft

Slip Surface Block

Left Grid

Upper Left: (40, 803} ft
Lower Left: (40, 780) ft

Lower Right: (72, 780) ft
X Increments: 6

Y Increments: 6

Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid

Upper Left: (75, 805} ft
Lower Left: (75, 780) ft
Lower Right: (100, 780) ft
X Increments: 6

Y Increments: 6

Starting Angle: 45 °
Ending Angle: 65 °

Angle Increments: 2

Seismic Loads
Haez Seismic Load: 0.0183
Wert Seismic Load: O
t2nare seismic load in strength: No

Regions
Material Points Area (ft?)
Region 1 CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 675.0748




Region 3 sp 15,19,20,16 3900

Region 4 | RipRap | 5,22,23,21,7,6 48.24555

Region 5 CH 24,21,8,9,10,26,18,17,12 439.97372

Region 6 ML 13,15,16,14 450
Points

X (ft) Y (ft)

Point 1 0 810.21

Point 2 23.52 809.43

Point 3 33.56 806.47

Point 4 44.82 800.69

Point 5 52.96 800.19

Point 6 55.65 801.29

Point7 76.5 811.66

Point 8 81.94 811.9

Point 9 101.9 811.98

Point 10 115.98 811.25

Point 11 0 804

Point 12 150 804

Point 13 0 799

Point 14 150 799

Point 15 0 796

Point 16 150 796

Point 17 150 806

Point 18 129.105 806

Point 19 0 770

Point 20 150 770

Point 21 80 811.8

Point 22 53 800

Point 23 58 800

Point 24 65.5 804

Point 25 38.3 804

Point 26 118.88 810.09




Critical Slip Surfaces

S:‘r'::ce FOS Center (R} Rj:';‘s Entry (/) Exit {ft]

64385, 0833, 0247,

tlames | ovess| ST et e | ssosnn

Slices of Slip Surface: 14365
. , Cohesive

Susrlfl:ce X {ft} Y (R PWP (psf) | e ::‘;::;' Stg':;z’;;'m St(r::gth
1| 12365 2960081 | 200.1831 23348718 | 13820953 30776862 | 200
2 | 143165 L0.75297 79971585 103.75337 18932845 22929774 200
3 | 14365 51905135 | 799.2386 | 189.5209 239.66155 13435146 | 200
4 | 14365 5272061 | 798.90085 | 24105076 | 276.53334 9.5343238 | 200
5 | 14365 $3.6425 795.519 26530578 | 373.20004 28.010181 | 200
B 1436% 54 9875 797 96185 0091272 535.51066 63.932124 200
7 | 14365 56.2375 797.44405 | 33411411 | 7021004 92.603044 | 200
8 | 14365 57.4125 796.95735 | 36532158 | 863.49308 | 13348465 200
8 | 14365 58.36193 796,357 403 5e077 1062.1741 176.47491 200
16 | 14365 60.528505 | 795.66665 | 446.91875 | 13783491 604 87758 0
11 | 14365 62.161615 | 79566665 | 446.02218 | 929.89735 | 312.64807 0
12 | 14355 03.617425 706.25255 A410.33476 940 81402 142.14149 200
13 | 14365 64.872475 | 796.75765 | 37880182 | 95241897 | 15370025 200
14 | 14365 66118055 | 7572589 | 34752303 | 96423518 | 16524728 200
15t 14365 67.354165 797 75835 316 48248 97i;.2431 176783206 200
16 | 14265 68.500275 | 7982528 | 28544304 | 98825101 | 18931683 200
17 | 14365 60826385 | 70875125 | 25439508 | 1000.2589 19585361 200
18 | 14365 7LO13885 | 79922915 ¢ 224.11019 | 1011.8478 21107365 200
19| 1436% F2.1527%% TOU 6875 194.33686 1042 3445 221.98452 200
20 | 14365 73.291665 | 200.14585 | 164.38657 | 1033.9224 23209142 200
21 | 18365 75430555 | 800.60415 | 134.10118 | 1045.0C04 243 07471 200
22 | 14365 7575 201.5833 69. 258763 77126506 188.10202 200
23 | 14365 77333335 | 80316665 | 36437065 | 665.07624 | 17820664 200
24 | 14365 70083335 | 804051665 | -154.729] 53214282 | 2595434 50
25 | 1435 BD 485 BOK 31823 -250.46162 425,14592 207 37848 S0
36 | 14365 41455 8072883 | 316.13509 | 35169454 | 17153289 50




27 | 14365 82.630545 808.46385 | -393.42951 259.59945 126.8102 50
28 | 14365 84.011635 809.84495 | -477.93368 150.10562 73.211404 50
29 | 14365 85.392725 811.22605 | -557.35378 40.211289 19.612356 50
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Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 100

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 9:39:49 AM

File Name: Section B-B_Seismic.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:40:54 AM

Project Settings
LengtniL} Unis: feet
Timelx] Units: Seconds
Force[F] Units: [bf
Pressuredpp Linits: psf
Strength Units: psE
Unit Weight of Water: 52.4 pcf
Wiew: 20

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf

Phi: 33 °

Phi-B: 0 °

Slip Surface Entry and Exit

Left Projection: Range

Left-Zone Left Coordinate: (4.25325, 809.98729) ft
Left-Zone Right Coordinate: (52, 808.72561) ft
Left-Zone Increment: 40

Right Projection: Range

Right-Zone Left Coordinate: (54, 809.80164) ft
Right-Zone Right Coordinate: {144, 806) ft



Right-Zone Increment: 40

Radius Increments: 6

Slip Surface Limits

Left Coordinate: {0, 810.68) ft
Right Coordinate: {150, 806) ft

Seismic Loads
Horz Seismic Load: 0.0183

Vert Seismic Load: O

Ignore seismic load in strength: No

Regions
Material Points Area (ft?)
Region1| CH | 12,34,56,7,89,10,21,22,18,17,12,11 | 531.45355
Region2 | ML | 11,12,14,13 1650
Region3 | SP | 13,15,19,20,16,14 3450
Points
"X (1) Y (10)
Puint 1 () 810.G8
Pt 2 1228 | AUR.GA
Paint 4 1976 | 804.47
Polnt 4 274/ 804 37
boint 5 301 | 804,15
[ mint 3920, | HI6.43
Point / 4900 | 80716
Puint B ty 7 .44} B11.76
loint 9 6407 411.91
Ciaint e | 7699 | 81171
Point 11 R B0
Foint 12 150 804
I Halnt 13 g J'EH
Point14 | 150 703
Puint 15 0 780




Point 16 150 780
Point 17 150 306
Point 13 94.835 806
Point 1% Q 710
Point 20 i50 770
Paint 21 81.61 B11.29
Paint 22 B4.764 310.03

Critical Slip Surfaces

Slp Radius
FOS Center {ft Entry {ft Exit {ft
Surface {f) (ﬂ:) ry {ft) it {ft)
7 . . .
1| Losaa 1,925 {51427, 10.400 (£=14] 3.?07 (48.6527,
217.15] 211.835) 807.128)
Slices of Slip Surface: 10644
Cohesive
Slip Base Normal Frictional
X(ft Y (ft PWP {ps Strength
Surface (rt) () tpsh) Stress (psf) Strength (psf) g
(psf)
1| 10644 438 87133 8070722 31.864619 15541413 50
38.141739
2 | 10644 49 28432 B06.9759 -‘_ 62 382741 30 426096 50
11.5925359
3| 10644 49672955 206,9018 27135752 101.06603 49,293195 50
a4 . B4 ) 4 .
4 106 50.06159 8506.84285 73.307443 135.4633 £6.069266 50
5 10844 50.45023 B06.7988 16599318 80.960286 50
20423743
& 10644 50.B318865 BOb.769% ) 192.98749 94.126286 50
18.465397
7 | 10644 51.2275 806.7543 ) 21672841 10570551 50
17421317
8| 10644 51616135 306.7546 . 237.430982 11580714 50
17.285541
9 | 10644 52.00477 206.7630 18069715 255.31752 124.52667 50
10 | 10644 52.39341 806.79735 270.51534 131.9411 50




19.768484

11 | 10644 52782045 | 8068415 | . | 28315668 | 13810474 50
12 | 10644 5317068 | 806.90003 |, . | 2933717 143.08694 50
13 | 10644 53,55032 806.97375 | . 3 coog | 30121286 146.51133 50
14 | 10644 53.947955 |  B07.06295 35.90-4015 306.78936 149.63117 50
15 | 10644 5133659 | B07.1681 | .., | 31014355 | 15126712 50
16 | 10644 5472523 | 807.28% | oo | 31130251 151.83238 50
17 | 10644 55113865 | €07.42815 | 40"0?19 310.30269 151,34474 50
18 | 10644 55.5025 807.5845 53.05-??31 . 307.14289 149.8036 50
19 | 10644 55891135 | 8077595 | . .| 30185723 14722561 50
20| 10644 5627977 | 807.9542 [ . | 794.40056 | 14358875 50
21 | 10644 5666841 | 808.1699 | .| 284.74772 138.88074 50
22 | 10644 57.057045 | 80840825 11%;5213 272.89644 133.10048 50
23 | 10664 57.44568 | B0R.67105 135‘3'3976 25874457 12619816 50
24 | 10644 57.63505 BOS.96125 153_3'3d3? 233,61678 113.94252 50
25 | 10644 5822515 | 80928208 173.2-3::95 198.32036 96.727303 50
26 | 10644 58.615245 |  809.63675 195.2-3424 161.67523 78.854277 50
27 | 10644 59.00534 | 810.03045 219?,’,?92 1237043 60.334517 50
28 | 10644 55.38544 810.47015 245.5;3191 84.413917 41.171418 50
29 | 10844 59.78554 | 810.96575 43,382823 21403083 50




277.76837
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60.17564
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312.99308

2.318534

1.1308246
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Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 100

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 9:39:49 AM

File Name: Section B-B_Seismic.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:40:32 AM

Project Settings
Length[Lp Units: feet
Tirme[t] Lnits: Secands
Farce{F] Units: [Ef
Pressure[p] Units: psf
Strength Units: psf
Unit Weight of Water: 6Z.4 pcF
Wiew: 2D

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Biock
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

H

ML

5P

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Madel: tApiar-Coulzmi
Lkait Weight: 125 acf
Cohesan: Oasf

Phi: 33°

Phi-B: 0"

Slip Surface Limits

Left Coordinate: (0, 810.68) ft
Right Coordinate: (150, 806) ft



Slip Surface Block

Left Grid

Upper Left: (23, 812) ft
Lower Left: (23, 783) ft
Lower Right: (53, 783} ft

X increments: 6
Y increments: 6

Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid

Upper Left: (54, 812) ft
Lower Left: (54, 783) ft
Lower Right: (90, 783) ft

X increments: 6
Y iIncrements: 6

Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Seismic Loads
Horz Seismic Load: 0.0183
Vert Seismic Load: 0

Ignore seismic load in strength: No

Regions
Material Points Area (ft?)

Region 1 CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 531.45355

Region 2 ML 11,12,14,13 1650

Region 3 SP 13,15,19,20,16,14 3450
Points

X () ¥ |F)

Point 1 0 81008

Point 2 1228 20358

Point 3 19.%% 80437

Poing 4 27 A7 804,32

Poink 5 34.03 204,15

Point é 39,44 20643




Palnt 7 49,09 807.16
Paint 8 L7.64 g11.7¢
Point 9 63.07 %1191
Point 10 76.99 £11.71
Point 11 C 204
Point 12 150 804
Point 13 H 793
Pgint 14 150 793
Point 15 0 780
Faint 16 150 780
Paint 17 150 206
Point 18 94 835 ade
Foint 12 Q 770
Point 20 150 770
Point 21 Blel £11.29
Point 22 24.764 810.03

Critical Slip Surfaces

Slip Radius
FO5 Center (ft En
surface enter (ft) (ft) try {ft) Exit (ft)
52.894, 59,7383, 45,1024,
1| 18507 2.061 { 6279 { {
812.981) 811.818) 8207.167)
Slices of 5lip Surface: 18507
Cohasgive
Slip Base Mormal Frictionai
X {ft Y (ft WP [psf 5t th
Surfare () (rt} (st} Stress (psf) Strength (psf) reng
(psf)
1| 18507 40275 716487 23.7790491 i 7
555 80 43.809578 904 11.59783 50
2 | 18507 49.633885 BO7.1667 ) 48.96027 3.87952
43.645988 60272 23.8795 50
3 | 18507 49,088215 807.1667 ) 74.137501 36.155275 50
43.493587
4 | 18507 5034254 807.1667 43 362764 90.117553 48.440407 50
5 | 18507 50 696865 B07.1667 ) 12449761 60.721535
43.248052 B 50




6 | 18507 51051195 | 807.1667 | ... | 14967766 73.002671 50

7 | 18507 51405525 | 807.1667 | ,. ... | 174.85771 85.283803 50

& | 18507 51759855 | BO7.1667 | . ... | 20003776 97 564935 50

9 | 18507 52.11418 B07.1667 42.82-1893 225.21781 109,84607 50
10 | 18507 52.068505 | 807.1667 421?2'3?59 250,39787 122.1272 50
11 | 18507 52.822835 | 807.1667 | 2_53' gagy | 27557792 134.40833 50
12 | 18507 5317846 807.2859 50.22’3 bqy | 177-3898 86.518788 50
13 | 18507 53535385 | 807.53635 65.49-5503 172.5943 84.179865 50
14 | 18507 53.89231 807.7228 BG.?!‘:‘:_??;BE 167.8011 81.842066 50
15 | 18507 54,24923 808029253 95.03:9163 163.00791 79.504268 50
16 | 18507 54606155 | 8082757 | ... | 15821471 77.166469 50
17 | 18507 54.96308 808.5221 | 25_5-3575 153.42151 74.828671 50
18 | 18507 55.32 808.76455 141.5;5519 148 62831 72.490872 50
19 | 18507 55.67692 809,015 15?.1-4254 143.83512 70.153073 50
20 | 18507 56.033845 |  809.26145 172_4'21 go | 12903961 67.81415 50
21 | 18507 £6.39077 809.5079 | 3?_?'0 o1z | 13424642 B5.476352 50
22 | 18507 56.7476Y 809.75435 202.9-7333 129.45322 63,138553 50
23 | 18507 57.104615 | 810.0008 |, 2 saog | 12466002 60.800753 50
24 | 18507 57.46154 810,24725 ) 11986682 58 452956 50

23355021




25 | 18507 57.81469 810.4911 107.27003 52.319088 50
248.67314

26 | 18507 58.16407 810.73235 ) 86.870727 42.369685 50
263.62933

27 | 18507 58.51345 810.9736 ) 66.469072 32.419133 50
278.58552

28 | 18507 58.86283 811.2148 ] 46.069773 22.469729 50
293.54171

29 | 18507 59.21221 811.45605 ) 25.670473 12.520326 50
308.49789

30 | 18507 59.56159 811.6973 ) 5.2702312 2.5704635 50

323.45408




810

Pond Area

a0

(= bt
=
g - )
o
W 7e0 | — 790
780 |— 21 —{ 780
. | | | | | | | | | | | | | | .
8] 10 20 30 40 =0 G0 70 a0 90 100 110 120 130 140 150
Distance (it)
Mame: CH  Model Mohr-Coulomb  Unit Weight: 120 Cohesion: 50 Phi: 26
Mame: ML Mode! Mohr-Coulomb  Unil Weight: 1280 Coheslon: 200 Phi: 15
Mame: 8F  Madel: Mohr-Coutemb  Unit Weight: 125 Cohasion: ¢ Phi: 33
ms LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
CRITICAL CIRCULAR SLIP SURFACE - STEADY Date 2-16-11 1653014
B3 College Boulavard KCPL .
Suite 200 STATE SEEPAGE WITH SEISMIC FORCES Checked By BDL Figure No.
Overtand Park, KS 66210 CROSS SECTION C-C Date 2-16-11 B-11




Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 98

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 9:49:08 AM

File Name: Section C-C_Seismic.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:51:14 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Secamdis
Force(F) Units: |isf
Pressure{p) Units: gsf
Strength Units: psf
LInit Weight of Water: g2 4 pcf
‘Wiew: 2D

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 5 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH
Model: Mohr-Cotlamb
Unit Weight: 120 pef
Cohesion: 50 psf
Phi: 26 ©
Phi-8: 0 °

ML
Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Fhi: 15"
Fhi-B: 0"

5P
Madel: *ohr-Coudomb
Unit Weight: 125 pcf
Cohesion: [ psf
Phi: 33"
Phl-B: & *

Slip Surface Entry and Exit
L=A Prajection: 2angs
L=A1-fore Lefl Oocrdinate: « 13, 3590 5
Lef~-Fone figne Cocrdnate: 130, 2123
—-done norzment 25
gkt Projecticn: Zanse
Ight-fone Laft Cogrfnate: 135,314 ',..'-’;
tight-fene Right Coonknate: i32



Right-Zone Increment: 40
Radius Increments: 6

Slip Surface Limits
Left Coordinate: (0, 809) ft
Right Coordinate: (150, 806) ft

Seismic Loads
Horz Seismic Load: 0.0183
Vert Seismic Load: O
Ignore seismic load in strength: No

Regions
Material Points Area (ft?)
Region 1 CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 950
Region 2 ML 11,12,14,13 1425
Region 3 SP 13,15,19,20,16,14 3600
Palnts
Xl | ¥IfE)

Foint 1 L i
Foint 14.24 1]
Point 3 19,70 2N
(foint 4 2147 A ]
Pfaint & 2303 H{¥}
Peoint & A90.24 ROD
Pfoint 7 A2 RO
ot 8 GH H16G
Roint B 14.007 Alh
frevine 10 70,00 811,
fabing, 1 0} A3 &
Pt 12 | ARG | 8056 |

D R
o 14 | 1oU 7

Bt 15 0 40




Point 16 150 780
Paint 17 150 806
Pegint 18 105 806
Point 19 770
Point 20 150 770
Paint 21 B0 316
Foint 22 ERB75 3125

Critical Slip Surfaces

SuS::ce FOS Center {ft) Hj:i}”‘r' Entry (ft) Exlt (ft)
1| 7516 1,431 (45.728, 14,932 | {59.6197, 816) | {37.5259, 8309]
821.478)
Slices of Slip Surface: 7518
Sli Base Mormal Frickianal Cohesive
srtace | X () v i) PWP (st | crress (psh Strengtt:: (;sﬂ strength

{psf)
11 7516 37.95341 KUB.7385 23.894443 99.045756 36.653745 50
2| 7516 38.21147 BOB 25285 68.723445 162.36681 46.160654 S0
3| 7516 38,585 BO7 87329 104,59151 20839052 50.626156 50
41 7516 40.275 BO7 5817 132.963532 239.6681 52043302 50
51 7516 40.965 BO7.33015 15946457 263195572 50.97981315% 50
& | 7516 41,655 807.11615 184 12805 2B2.42455 47.942387 50
7| 7aié 42 363635 ROB.9342 206.05945 320.82419 55 974506 50
3| 7516 43.09091 E06.7843 226.52668 376.31742 73057823 50
9| 751k 43 818185 B06.6726 24325605 42417756 88.241319 50
10 | 7516 44 545455 B06.59675 256 89407 455.031549 101.50857 50
11 [ 7516 45 272725 BOG.5567 266.32333 19949712 113.72646 50
121 7516 46 B06 55225 27283734 527 84389 124.37% 50
13 | 7516 A6.727275 BO6.58345 275.20652 55044112 133.85947 &0
14 | 7516 47 454545 806.64555 27583223 567.45649 142.23953 50
154y 7516 48.1281815 B06.7520 273.051a5 579.071323 14923734 50
16 | 7516 43.90509 E06.8928 267.14002 535.35705 155 20481 50
17| 7516 49.635365 BO7.0707% 258.34%03 536.36791 15998549 50
18 | 7516 50363635 B(7,2881% 246,75415 o82.1118p 163.564588 L0




19} 7516 51.09091 807.5469 232.23534 572.52979 165.97269 50
20| 7516 51.818185 807.8494 214.79338 557.53381 167.16568 50
211 7516 52.545455 808.19855 194.22392 536.9231 167.14555 50
22| 7516 53.272725 808.59825 170.3723 510.47624 165.87977 50
23| 7516 54 809.05335 142.96537 477.85983 163.33894 50
24 | 7516 54.727275 809.57025 111.51797 438.59053 159.52395 50
251 7516 55.454545 810.1575 75.696257 392.07576 154.30859 50
26| 7516 56.181815 810.8268 34.695604 337.44703 147.66174 50
27 | 7516 56.90909 811.59515 -12.508252 275.83538 134.5339 50
28 | 7516 57.636365 812.48825 -67.55017 212.84281 103.81037 50
29 ] 7516 58.404925 813.62345 | -137.65829 125.70497 61.310412 50
30 | 7516 59.214775 815.1385 -231.48 17.005525 8.2941489 50




Pond Area

- 810 B10
= e IR
5
IE 800 8oG
E ® e . . * e e e . oy
UJ ?QCI W * e e e * e * e o ® o ® & o © o o o _ m
78O |— SP — FaG
- | | : | | | | | I | | | t | _—
0 10 20 30 40 50 &0 Eit &0 L 1] 100 110 120 130 1443 150
Distance (ft)
Mame: CH Model: Mohr-Coulomb  Unit Weight: 120 Cohesion: 50 Phi: 28
Mame: ML Model Mohr-Coulomb  Unit Weight: 120  Cohesion: 200 Phit 15
Mame: SF  Modsl: Mohr-Coulomb  Unit Weight: 125 Cohesgion: 0 Phi: 33
URS LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No,
CRITICAL WEDGE SLIP SURFACE - STEADY Date 2-16-11 16530714
3300 College Bodevand Kc P L
Stite 2 STATE SEEPAGE WITH SEISMIC FORCES Chacked By BDL Figura No.
CreeiSHIPan, e Sae1d CROSS SECTION C-C Date 21611 D-12




Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 98

Last Edited By: Deepak K. Neupane

Date: 2/18/2011

Time: 9:49:08 AM

File Name: Section C-C_Seismic.gsz

Directory: I:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/18/2011

Last Solved Time: 9:50:52 AM

Project Settings
Lengthil] Units: feat
Time[t] Units: Seconds
Force(Fp Uenits: Ibf
Pressure{p) Units: psf
Strength Linits: gsf
Lnit Weight of Water: 62.4 pof
Wiew: 20

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
PWP Conditions Source: Parent Analysis
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf



FOS Distribution
FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Modal; Mohr-Coulomb
Unit Weight: 125 pcf
Cohesicn: O psf
Phi:33°

Phi-B:0 °

Slip Surface Limits

Left Coordinate: (0, 809) ft
Right Coordinate: {150, 806) ft



Slip Surface Block

Left Grid
Upper Left: (23, 809) ft
Lower Left: (23, 783) ft
Lower Right: (50, 783) ft
X Increments: 8
Y Increments: 8
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (54, 810} ft
Lower Left: (54, 783) ft
Lower Right: {80, 783} ft
X Increments: 8
Y Increments: 8
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Seismic Loads
Horz Seismic Load: 0.0183
Vert Seismic Load: O
ignore seismic load in strength: No

Regions
Material Points Area (ft?)

Region 1 CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 950

Region 2 ML 11,12,14,13 1425

Region 3 SP 13,15,19,20,16,14 3600
Points

X {ft) Y {ft)

Point 1 ] 09

Pgint 2 12.28 B9

Point 3 19.76 B9

Peint 4 2747 B0%

Paoint 5 34.03 E0g

Point & 3524 09




Point 7 42 20O
Polnt 8 58 Blh
Foint 9 63.07 816
Paint 10 76.99 816
Point 11 0 3035
Point 12 150 303.5
Point 13 4] 704
Point 14 150 794
Point 15 0 780
Point 16 150 7RO
Point 17 150 BOG
Foint 18 105 806
Paint 19 ¥ 770
Paint 20 150 770
Paint 21 80 216
Point 22 88.75 8125

Critical Slip Surfaces

Susrlfl:ce FOS Center {ft) Radius {ft) | Entry (ft) Exit (ft)
1] 50761 1.556 {46.208, 817.75} 12.681 (b0, B16) {35.4033, B03)
Slices of Slip Surface: 50761
. - Cohesive
e | KO0 [ v e | e | ST
(psf)
1] 5076l 35787425 B08.8411 14,419836 52 7358871 12.68993 50
2| 50761 36.55466 308,5233 43329348 98.613013 26.963937 50
3| 50761 37.3219 208.2055 72.2B336 144.431519 35.143975 50
4 | 50761 38.08914 BO7.8877 101.69747 190,19733 43,164265 50
5 5761 38.856338 B07.5699 1314222 235.83506 5925552 50
& | 50761 38.7 BO7.22045 16480204 23531017 59.015612 50
7| 50761 40.62 506.83935 202.75139 3359.86717 065 875833 50
8 | 50761 41.54 &06 45383 241.9259 393.56265 71958136 50
5 | 50761 42,3125 20613835 27493178 46196935 91.224318 50
10 | 50761 42 9375 B0O5 87945 3101.06648 545 28111 115.11143 50




11 | 50761 43 66346 305 51345 33.58574 40 . 5A008 50.725819 0
12 | 50751 4d_49138S 3. 24035 284 17509 4310.37%1 61553324 a0
13 | 50¥e1 4531731 306 5673 265 E78FS 131321312 71859748 50
19 | 50751 46.14423 806 89425 24911337 4316.12583 81 359369 S0
15 | 50761 46071155 80722115 23301787 4150488 HL733334 s0
16 | 50761 4773808 807 54805 216.37373 421895127 10256587 50
17 50761 4B.625 BOF 875 1550.95452 424 87524 10970317 50
18 | 561 4945192 BOB 20195 133.0d043 427 76547 1159.36035 s
1% | 5061 S0.Z78E45 B8 52385 165 5ER&3 430, 64445 12527734 50
201 507461 51.10%577 BOE.85575 147 840349 43350095 139.32597 50
21 | 50761 51.932689 B 1827 17974552 4363462 14953914 50
42 | 507461 32.75%615 B0 50965 11k.24914 439, 168495 159.93717 50
23 | 50761 53.58654 EO9. 23655 02 43965 4q].9804& 170.45806 50
24 | 50761 5d.4 5104 58.663330 11%.09957 12702324 an
45 | 50761 552 £11.2 G EB172925 274.67559 129.18002 50
26 | 50761 S6 £12 -3G.02ET54 236.5979 115.30651 a0
27 | 50761 568 2123 -B7 945354 200 12887 o7.E00372 50
28 | 50761 57.6 2135 -136. 05424 163.651 THEITSEE 50D
249 | 5076l 58.5 3145 -192 13399 194 8359219 51.15933% 50
309 50761 585 3155 -253 81549 3836562 11.6253638 L




830
820
— 810
=
s
&
= 800
S
Q
W 790 }— — 790
SP
780 }— —1 780
(0] 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Distance (ft)
Name: CH Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 50 Phi: 26 Drawdown Total Cohesion: 1000  Drawdown Total Phi: 0
Name: ML Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 200 Phi: 15 Drawdown Total Cohesion: 1000 Drawdown Total Phi: 0
Name: SP Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 0  Phi: 33 Drawdown Total Cohesion: 0 Drawdown Total Phi: 33
Name: CL-ML  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 200 Phi: 15 Drawdown Total Cohesion: 1000 Drawdown Total Phi: 0
Name: Rip Rap  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0  Phi: 34  Drawdown Total Cohesion: 0  Drawdown Total Phi: 34
URS LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
KCPL CRITICAL CIRCULAR SLIP SURFACE AND Date 2-16-2011 | 16530714
8300 College Boulevard
e CALCULATED SAFETY FACTOR - RAPID DRAWDOWN | Checked By BDL Figure No.
Querand Park, kS S0 CROSS SECTION A-A Date 2-16-11 D-13




Slope Stability (Circular Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 138

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 3:12:55 PM

File Name: Section A-A_RD.gsz

Directory: :\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 3:14:28 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ihf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: ZJ

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack



Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH

ML

sp

Model: Makr-Cauizmia
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26°
Phi-B: 0 °
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Muhr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 1% "
Phi-B: 0 *
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 ©
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Moadel: Hck-aTaatank
Unil 'Weight: 125 gof
Cahesion: ¢ osf



Phi: 33 *
Phi-B: 0 *
Drawdown Total Cohesion: € psf
Drawdown Total Phi: 23 *
Pore Water Pressurg
Piezometric Line; 1
Piezometric Ling After Drawd own; 2

CL-ML

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 200 osf

Phi: 15~

Phi-B: 11 *

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Rip Rap

Model: Mahr-Caulamb

Unit Weight: 120 pef

Cohesion: O psf

Phi: 34 °

Phi-B: 1 ~

Drawdown Total Cahesion: 0 psf

Drawdown Total Phi: 34 *

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Entry and Exit

Left Projection: Rzrz

Left-Zone Left Coordmate IEd Eli a3 -
Left-Zone Right Coordinate: 1Z17 5527 10 57353] &
Left-Zone Increment: 440

Right Projection: Rz—z:

Right-Zone Left Coordinate: ! 11843523 508 54c 23]
Right-Zone Right Coordinat=: 1-37, S0 it

Right-Zone Increment: 210

Radius Increments: =

Slip Surface Limits
Left Coordinate: (0, 810.21) ft



Right Coordinate: {150, 806} ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) Y (ft)
0 802.5
41.25 802.5

44.82 800.69
52.96 800.19

58 800
63.58 802.96
77 802.78
94.23 803
100.74 803.04
111.24 804

117.11 806.2
118.88 810.09
150 810.09

Piezometric Line 2

Coordinates
X (ft) Y (ft)

0 802.5
41.25 802.5
44.82 800.69
52.96 800.19

58 800
63.58 802.96
77 802.78
94.23 803

100.74 803.04
111.24 804




11711 K T
1188 10013
12%.105% Bi6
150 oG
Regions
Material Points Area (ft?)
Region 1 CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 675.0748
Region 3 SP 15,19,20,16 3900
Region4 | Rip Rap | 5,22,23,21,7,6 48.24555
Region 5 CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 ML 13,15,16,14 450
Paints
X {ft) ¥ {ft)
"ot 4 {1 R
ifsint 2 J300 A4
olnr 3 3300 AN O I
poned | ader | Boo.Ge
Point b B MM 10
Pl G IR N A
Heunl £ faty H1T.Ids
Mot K HLM 1.
[ealnl 7} TN #11.98
Mubint LG L1508 B11.25
Poiell | o | soa
PUII'IItI.‘]”;M” 130 Hiv |
Ralnl 1.4 0 4
ihiyint 14 Tl 1
{*ryimt 1% {1 il
ol 1 11} Ay
"vinl 14 1) Flhiy
Podnt |8 L Loy HUHa




Foint, 19 0 L
Faint 20 150 LY
Point 21 30 8118
Point 22 53 B00
Point 23 58 &0
Point 24 £5.5 804
Foint 25 38.3 B4
Point 26 1138.88 810.09

Critical Slip Surfaces

SuerfI:ce FOS Center [ft) HE;::';” Enry [ft) Exit {ft]
125,742, 115 98, 129243,
L] 10784 1.527 {Sl?.455] 11.987 {811.25] :306}
Slices of Slip Surface; 10784
Slip Base Normal Frictional Cohesive
Surface xR} ¥R PWE psf) Stress (psfl | Strength (psf] Strength

{psf)
1| 10784 116.16835 B10.25765 | -275.22192 36.939485 18.016591 a0
2 | 16784 116,545 B9, 78205 -F3p. 73137 731367 35671152 S0
3| 10784 11692165 g209.3518 20107 10002054 48 783471 30
4 | 16734 117.3454 B0B.5158 -137 18408 127.85876 62 360284 50
o | 16784 117.8152 808.477 4523629 156.37871 76.270935 50
& | 10784 1182587 EOR. 10385 38.732119 185 47064 ¥1.5649157 50
74 10784 L18.6729 807.787 11530614 21380926 48 072445 S0
81 10784 119.1023 07 4873 156 83%48 2356281 38.432K55 =0
Q| 10V84 11994685 BO7. 2565 16334048 25197435 43229645 30
10 | 10784 1199914 B06. 94985 168.20476 26531157 47 634797 =0
11 | 10784 120,435 a06.71485 171.54464 277 ART12 516715598 14
12 | 10784 120.28055 d06R.5101 17345144 TRE. 79328 55 380509 S0
13 | 10784 121.3251 B0R.32335 17401118 293 87662 8 d62284 30
14 | 10784 121.7697 BOB.1571 173 2845 298.74731 61.19210% 50
15 | 10784 122.21425 80601055 171.33366 307 45606 BIAGS3T. L0
16 [ 10784 122 6588 BO5. 88249 168 20364 I0Z.010088 65,2622 53
17 | 10784 1231434 80577355 163 33043 30038517 6553421 S
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Distance (ft)
Name: CH Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 50 Phi: 26 Drawdown Total Cohesion: 1000  Drawdown Total Phi: 0
Name: ML Model: Mohr-Coulomb  Unit Weight: 120 Cohesion: 200 Phi: 15 Drawdown Total Coheson: 1000 Drawdown Total Phi: 0
Name: SP Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0 Phi: 33 Drawdown Total Cohesion: 0 Drawdown Total Phi: 33
Name: CL-ML.  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 200 Phi: 15 Drawdown Total Coheson: 1000  Drawdown Total Phi: 0
Name: Rip Rap  Model: Mohr-Coulomb  Unit Weight: 120 Cohesion: 0 Phi: 34 Drawdown Total Coheson: 0 Drawdown Total Phi: 34
m LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
KCPL CRITICAL WEDGE SLIP SURFACE AND Date 2-16-2011 | 16530714
8300 College Boulevard
Sl ondl . CALCULATED SAFETY FACTOR - RAPID DRAWDOWN | Checked By BDL Figure No.
Qyerignd Park, KS 86210 CROSS SECTION A-A Date 2-16-11 D-14




Slope Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEQO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 135

Last Edited By: Deepak K. Neupane

Date: 2/15/2011

Time: 5:15:14 PM

File Name: Section A-A_RD.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/15/2011

Last Solved Time: 5:16:12 PM

Project Settings
LengthiL) & nits: feat
Time[t] Units: Seconds
ForcelF) Hnits: Ibf
Fressure[p] Units: psf
Strength Uniks: psf
LUnit Weight of Warter: 62.4 pcf
Wigwr: 2D

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section A-A
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution



FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

CH

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

ML

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 200 psf

Phi: 15 °

Phi-B: 0°

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

SP
Model: Mohr-Coufomb
Unit Weight: 125 pcf
Cohesion: O psf
Phi: 33°
Phi-B: 0 °
Drawdown Total Cohesion: 0 psf
Drawdown Total Phi: 33 °
Pore Water Pressure



Piezometric Line: 1
Piezometric Line After Drawdown: 2

CL-ML

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Rip Rap

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 0 psf

Phi: 34°

Phi-B:0°

Drawdown Total Cohesion: O psf

Drawdown Total Phi: 34 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Limits

Left Coordinate: (0, 810.21) ft
Right Coordinate: (150, 806) ft

Slip Surface Block

Left Grid
Upper Left: (106, 810) ft
Lower Left: {106, 801) ft
Lower Right: {121, 801) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (122, 810) ft
Lower Left: (122, 800) ft
Lower Right: (136, 800) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 0 °



Ending Angle: 45 °
Angle Increments: 2

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) Y (ft)
0 802.5
41.25 | 802.5
44.82 | 800.69
52.96 | 800.19
58 800
63.58 | 802.96
77 802.78
94.23 | 803
100.74 | 803.04
111.24 | 804
117.11 | 806.2
118.88 | 810.09
150 810.09

Piezometric Line 2

Coordinates

X (ft) Y (ft)
0 802.5
41.25 802.5
44.82 800.69
52.96 800.19
58 800
63.58 802.96
77 802.78
94.23 803
100.74 | 803.04
111.24 | 804
117.11 |} 806.2
118.88 | 810.09
1289.105 | 806
150 806

Regions




Material Points Area (ft?)
Region1 | CH 1,2,3,25,11 182.3983
Region 2 | CL-ML 11,25,4,5,22,23,24,12,14,13 | 675.0748
Region 3 | SP 15,19,20,16 3900
Region 4 | Rip Rap 5,22,23,21,7,6 48.24555
Region 5 | CH 24,21,8,9,10,26,18,17,12 439.97372
Region 6 | ML 13,15,16,14 450
Points
®{f) ¥ {ft)
Paint 1 0 810.21
Paint 2 23.52 20943
Point 3 33,56 80647
Point 4 44 82 200.65
Pmint 5 52.96 £00.19
Paint 6 55,65 B1.24
Point 7 76.% 811 66
Foint 8 Bl.9d 811.9
Paint 9 1019 B11.98
Point 10 | 115.88 811.2%
Faint 11 | @ 204
Point 12 | 150 804
Paint13 | 0 799
Point 14 | 150 799
Pointl> | O ThG
Foint 16 | 150 796
Point 17 | 150 806
Point 18 | 129.105 | ROb6
Point 19 | & 70
Faint 20 | 150 770
Point 21 | 20 2118
Poing 22 | 53 200
Pgint 23 | 58 200
Point 24 | €5.5 &804
Paint 25 | 38.3 204
Point 26 | 118,838 310.0%
Critical Slip Surfaces
slipSurface | FOS Center (ft) Radius (ft) Entry {ft} Exit {ft}
1 | 9343 1.692 | [123.485, 812.633) | 8.032 {114.894, 811.208) | (129.105, 206]

Slices of Skip Surface: 3343

| Slip |

|

I Base Normal

Frictional

Cohesive



Surface X {ft] Y (i) PWP (psf] Stress (psf) Strength (psf) Strength
(psf)

1 | 9343 115.16525 | 811.03475 347 17373 4.8838391 Q 56.303
2 | 9343 115.7084 | 810.4916 | L0 (oo | 48078119 23.449265 50

3 9243 116.262% 2099375 ;51044[:9 42920485 40,443015 50

dq 9343 116 8275 #09.3725 204.57287 110 58148 53.934193 50

5 19343 117.3325 | 808.8675 | -135.9383 | 135.30529 65,992798 50

[ 9343 117.7855 E02. 4181 45.770577 152 41699 77.26513 50

7 9343 118.232 B08.0724 37.02%061 { 218.38902 BB.452234 50

8 149343 118 664 207.8348 111.10316 | 229.8693 57.926118 50

9 9343 11910285 | 207.59345 | 150.22384 | 239.01035 43.304073 50

10 | 9343 114.54855 | 807.3483 154.39542 | 24%. 85157 44 606148 50

11 | 9343 11999425 | 807.103215 | 158.56699 | 252.6928 45908223 50

12 | 9343 120.44 BO6.858 162.73857 | 25951436 47.20071 S0

13 | 9343 12088575 | 80661285 | 166.91014 | 266.35554 48.502786 50

14 | 9343 121.33145 | BOE.3G7T 17108368 | 27310681 449, 803502 g0

15 | 9343 121.77715 §05.12255 175.25525 | 280.01838 51.096389 S0

16 | 9343 122.23685 | BOG 17143856 | 350.4574 47,3182 50

17 | 9343 122 7105 K06 159.605% 326.8543 81.572497 1)

18 | 0343 123.18415 | 80& 147 78324 | 303.256121 75.8267495 50

19§ 9343 123.65785 { B0& 135 86053 | 279.64812 70.081093 50

20| 2343 1241315 80& 124,137492 | 256.04502 64,335391 50 ]
21| 4343 124 €0515 | 306 11231526 | 23244193 G2 589658 50

32 | 9343 12507885 | 806 1004326 208 82616 52.837308 =0

23 | 9343 125.5525 206 BEE69944 | 1235 22098 47.09107¢ 50

24 | 9343 126.02615 | 806 76847285 | 161.61575 41.344344 50

25 [ 9343 126.49935 | BO6 05024626 | 138.00844 35.596582 50

26 | 9343 126.9735 80& 53201967 | 114.40323 29 84985 50

27 | 9343 12744715 | 806 41.379307 | 20,795912 24.102038 50

28 | 9343 127.92085 | 206 29.556648 | 67.190706 18.355356 &0

29 | 9343 128.3945 B06 17.733589 | 43, 583389 12 607595 0

30 | 9343 128 86815 | 806 39113296 | 1997755 6.8605539 50




Elevation (ft)

sSP

7RO — — 780
L | | | | | | 1 | | | | | | o
a 10 20 40 50 G0 70 8o a0 100 110 120 130 140 150
Distance {ft)
MName: CH  Modal: Mohr-Coulomt  Lnil Weight: 120 Cohesion: 50 Phi: 26 Drawdown Totzl Cohosan: 1000  Drawdown Total Phi: e
Name: ML Model: Mohr-Coulomb  Unil Weight; 120  Goheslon: 200 FPhii 15 Drawdown Total Cohegon: 1000 Drawdown Total Phis 0
Mama: SF  Model: Mohi-Coulami  Unil Walght: 125 Qohesion: @ Phi: 33 Drawdown Tolal Cohedon: ¢ Drawdown Taotal Phi: 32
URS LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
KCPL CRITICAL CIRCULAR SLIP SURFACE AND Data 2-16-2011 | 16530714
Sony sop e Roulevard CALCULATED SAFETY FACTOR - RAFID DRAWDOWN | Checked By  BDL | Flgure No,
el CROSS SECTION B-B Date 2-16-11 D-15




Slope Stability (Circular Failure) |

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 92

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 9:03:19 AM

File Name: Section B-B_RD.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 9:05:26 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution



FOS Calculation Option: Constant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1e-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 °

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26 °
Phi-B: 0 °
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B:0°
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion: 0 psf

Phi: 33°

Phi-B: 0 °

Drawdown Total Cohesion: 0 psf

Drawdown Total Phi: 33 °

Pore Water Pressure
Piezometric Line: 1



Piezometric Line After Drawdown: 2

Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (64, 811.89664) ft
Left-Zone Right Coordinate: (85.94622, 809.55551}) ft
Left-Zone Increment; 40
Right Projection: Range
Right-Zone Left Coordinate: (88, 808.734) ft
Right-Zone Right Coordinate: (116.82677, 806) ft
Right-Zone Increment: 40
Radius Increments: 6

Slip Surface Limits

Left Coordinate: {0, 810.68) ft
Right Coordinate: {150, 806) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (ft) Y (ft)
0 806.5
16.57 | 806.16
15.76 | 804.37
27.47 | 804.32
34.03 | 804.15
38.4 806
39.2 806.2
72.9 806.6
80 807

84 808.5
84.6 808.9
84.76 | 810.03
150 810.03

Piezometric Line 2

Coordinates
X (ft) Y (ft)
0 806.5

16.57 806.16




9.6 | 204.37
27.47 | BOA .32
14.0% | BO4.1%
3.4 | 806
39.2 BOE.2
raa | ROG.G
8O BO7
84 BO&.5
84,6 BOH B
84.76 | 810.03
94.934 | B0k
150 B0
Regions
Material Points Area (ft?)
Region 1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 531.44297
Region 2 | ML 11,12,14,13 1650
Region 3 | SP 13,15,19,20,16,14 3450
Points
X{ft) | Y{(ft)
Pointl | O 810.68
Point2 | 12.28 | 808.68
Point3 | 19.76 | 804.37
Point4 | 27.47 | 804.32
Point5 | 34.03 | 804.15
Point6 | 39.24 | 806.43
Point7 | 49.09 | 807.16
Point8 | 57.64 | 811.76
Point9 | 63.07 | 811.91
Point 10 | 76.99 | 811.71
Point11 | O 804
Point 12 | 150 804
Point13 | 0 793
Point 14 | 150 793
Point 15 | O 780
Point 16 | 150 780
Point 17 | 150 806
Point 18 | 94.835 | 806
Point19 | O 770
Point 20 | 150 770
Point21 | 81.61 | 811.29
Point22 | 84.76 | 810.03




Critical Slip Surfaces

Slip Surface | FOS Center {ft) Radius (ft) Entry (ft) Exit [ft)
1 | 86ES 1.549 | [91.188, 817.701) | 12.242 (81.1594, 811.331) | (94.8135, £06.009}
Slices of Slip Surface: 8684
8l Normal icti Coheslve
Surf:ce X{f) Yt PWP {psf) Bsatiissc[.psf? St:: ncgti':frr};lsﬂ Stzngg}th

“1 8684 81.3847 B10.3782 178.40035 41,396533 20.190438 50

2 8684 81.831735 | BU9.8136 -132.}'0546 #5.730078 41.813353 50

3 | BeR4 §2.275205 | §09.314%85 91.210833 11766269 57.38793 1]

4 | 684 82.71868 | 808.86675 53 865399 146.94947 71.672047 50

5 | 8684 83.162155 | 808.4616 17.206216 173.69647 84.717428 50

B 8684 £3.6515945 | 808.0302 22107713 | 204.7590] 59.084592 50

7 8654 84.3 HO7.5871 69.442206 | 238 21036 £2.313731 a0

B BoE4 B4.68 B(O7.3226 133.05755 | 255 .B482 E61.839716 50

g BbE4 B4.95849 HU?.Id@wz‘wmmmi‘;zilZlBS 273.5729 48.505763 50

10 | 8684 B85.445465 § 806.9926 178.66536 | 287.11453 5£2.254155 50

11 | 8684 285.90244 806 6618 181.65931 | 298.19626 SEEE.EBEE 50

12 | BcE4 86.359415 | B0k 45435 | 183,19992 | 208.89496 60.330101 50

13 | B6B4 B6.81639 | 206.2689 18336611 | 31326151 63.35427 50

14 | 8684 87.273365 | 806,1044 182,22351 | 317.33144 65 B9G54 50

15 | 8684 87,23034 | B0O5.96 179.82723 | 319.14007 67.947411 5o

16 | 3684 88,187315 | 805.83495 | 176,22364 | 318.69782 69,459298 50

17 | 8684 88.64429 | 80572865 | 171450381 | 316.00788 70,505193 50

18 | BGE4 8910127 | 805.6406 165.53965 | 311.0216 70956238 50

19 | BGE4 89.558245 | 805,5704 158.5152 303.74418 70.832902 50

20 | BeE4 90.01522 | B05.5177 150.39662 | 294 12783 70,102394 50

21 | BGE4 890.477195 | BO5.4E235 | 14119691 | 28209235 68.719257 50

22 | BoE4 50.92917 | 80546415 | 130.92534 | 267.61338 6h.667211 50

23 | BBR4 51.286145 | B05.463 115.59022 | 250,54936 63.873038 50

24 | HBE4 51.84312 205479 107.18644 | 230.79655 60,288675 50

25 | BBR4 92 300095 | 80551215 | 93.716092 | 20822651 55.85046 50

26 | BGBa 92 75707 | BOS.56255 | 79.16360% | 182.66635 50.481678 50

27 | BGES 93214045 | 805.63045 | £3.521427 | 153.90685 44,0830914 50

18 | BGE4 93.67102 805.71615 | 46.76615 121.6827 36.544121 50

29 | BG4 94.128 205.82005 | 23.876514 | 85,714007 27.721498 50

30 ; Sc6E4 94.5840975 | B05.9426 §.R22555 45.653634 17.475965 50
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Distance (1)
Nama: CH  Model: Mahr-Coulomb  Unit Weight; 120 Conedon: 50 Phi: 26 Drawdown Total Cohesion: 1000  Dawdown Total PRi: 0
Nama: ML Madel: Mobr-Coulomb  Unit Weight: 120 Cohesion: 200 Phi: 15 Drawdown Tolal Cohsgen: 1000 Drawdowd Talal Phi; O
Mam#: 3P Modsl: Mohr-Coolomb Unil Weight: 125 Coheglon: 0 Phi; 33 Dmwdawn Tolal Coheson' 0 Drawdown Total Bhi- 33
m LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
CRITICAL WEDGE SLIP SURFACE AND Date 2-16-2011 | 16530714
B33 College Baylevard KCP L -
Suite 200 CALCULATED SAFETY FACTOR - RAPID DRAWDOWN | Checked By BDL Figure No.
Overland Park, K5 66210 CROSS SECTION B-B Date 2-16-11 D-16




Slope Stability (BIOck Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 92

Last Edited By: Deepak K. Neupane

Date: 2/16/2011

Time: 9:03:19 AM

File Name: Section B-B_RD.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/16/2011

Last Solved Time: 9:04:12 AM

Project Settings
Length(L) Fnits: feat
Time{t) Laits: Seconds
Farce(F] Units: |bf
Pressureip] Units: psf
Strength Units: psf
Lrnit We ight of Water- 62.4 pcf
Wiew: 20

Analysis Settings

Slope Stability (Block Failure)
Description: Lake Road Generating Station Section B-B
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension C ack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution



FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 50 psf

Phi: 26 °

Phi-B: 0 °

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

ML

Model: Mohr-Coulomb

Unit Weight: 120 pcf

Cohesion: 200 psf

Phi: 15°

Phi-B: 0 °

Drawdown Total Cohesion: 1000 psf

Drawdown Total Phi: 0 °

Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

SP
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: O psf
Phi: 33 °
Phi-B:0°
Drawdown Total Cohesion: 0 psf
Drawdown Total Phi: 33 °
Pore Water Pressure



Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Limits
Left Coordinate: (0, 810.68) ft
Right Coordinate: {150, 806) ft

Slip Surface Block

Left Grid
Upper Left: (66, 808) ft
Lower Left: (66, 795) ft
Lower Right: (90, 795) ft
X Increments: 6
Y Increments: 6
Starting Angle: 115 °
Ending Angle: 135°
Angle Increments: 2

Right Grid
Upper Left: (94, 808) ft
Lower Left: (94, 796) ft
Lower Right: (118, 796) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Plezometric Lines

Plerometrle Line 1

Coordinatuy
X(ft) [ v{ft)
' Kt

AR
19,96 | &04.27 |
27 AT | M7
WL WiaT.

184 R
4.7 [ 862
FA | MGG
T | wr
A4 . AR 4
LRG| RORA




84.76

810.03

150

810.03

Piezometric Line 2

Coordinates

X (ft) Y (ft)
0 806.5
16.57 806.16
19.76 | 804.37
27.47 | 804.32
34.03 | 804.15
38.4 806
39.2 806.2
72.9 806.6
80 807
84 808.5
84.6 808.9
84.76 | 810.03
94.835 | 806
150 806
Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 531.44297
Region2 | ML 11,12,14,13 1650
Region 3 | SP 13,15,19,20,16,14 3450
Points
o Txm TR
PDint_l'_l_l ) _D 810,68
Point 2 12.28 808.68
Point 3 19.76 804.37
Point 4 27.47 BO4.32
Points | 34.0% | RO4.15
Pointb | 39374 | BDG.4A3
Paint 7 449,09 BO7.1G
Paint 8 | 57.64 | B11.75
Peint9 | 63.07 | 81191
Point 10 | 75.99 B11.71
Point11 ] O 804
Folnt 12 | 150 B0
Foint13 | O 793




Point 14 | 150 793
Point 15 | O 730
Point 16 | 150 780
Point 17 | 150 806
Point 1% | 94,835 | H06

[ Paint 19 | 0 770
foint 20 | 150 770
Point 21 | 8161 21115
Point 22 | 8476 310.03

Critical Slip Surfaces

Slip Surface | FO5 Center (ft) Radius (ft) Entry (ft) Exit (ft)
_'! 13250 1.737 | (R9,205, B12 746} | 8.25% (80.4367, 811,397} | (94.9657, B06)
Slices of Slip Surface: 13250
. Coheslye
Slip Base Normal Frictlonal
urface X (M) vift PWE {psf) Stress {psf) Strength (psf) St;::fg]th

EN I EE 811.10335 | -238.9619 | 6.2785052 [ O 57.013

Z 13250 81.316665 | B10.5166% 188.62876 50.803209 24. 778381 50

3 13250 81.8A8145 | 80D Y4R515 143.07983 84.11266 41.024485 50

4 13250 B7.37443% | 8095089 107 16416 107 15588 £2.360961 50

5 13250 82 80072 409.03265 61.?93592 1?0.59?61 83.695712 g0

L7 13250 83277005 | ROR.55635 30 433537 153. 83038 75031015 50

7 13250 #23.757575 | 80807575 | 20799811 | 180.18028 FT.737973 50

8 132540 843 807.5333 72800182 | 213.88803 BY.B13139 S

9 13250 84 .68 B07.1533 144 24976 | 242.37408 47 2584714 50

10 | 13350 24966665 | BO6 BEEES | 192.2361 263.04373 34.535184 50

11 | 13250 25.38 80645335 | 20770121 | 285,36891 37.881067 L

12 | 13250 85.793335 | 20604 223,18343 | 307.67699 41.210262 50

13 | 13250 86.235295 | BO5.82645 | 22547285 | 457.26763 11061277 50

14 | 13250 86.700885 | 80581275 | 214.55747 | 430.78801 105,44317 50

15 | 13250 87.17647 805.79905 | 203 65873 | 409.24216 100.27461 a0

16 | 13250 B7.647055 | 805.7853 192, 80819 | 387.7963 35101 50
117 | 13250 | 88,117645 | #05.77155 | 181.91825 | 366.32169 89.939567 50

18 | 132350 35.%&3?35 B05,75785 | 171.03013 | 244.82533 84.765827 50

15 | 13250 89.05882% Bﬂ‘b?mﬂﬂ]'i 160,13988 | 323,35121 79.603484 50

20 1 13250 84.5258415 | 805.7304 149.25177 | 301,E5536 74429744 50

21 | 13250 =1 805.71665 | 138.36152 | 280.38074 69,2674 50

22 1 13250 90470585 | 805.70295 | 127.47128 | 258 BR488 64.094597 50




23 | 13250 90.941175 | 805.68925 | 116.58316 | 237.38903 58.920957 50
24 | 13250 91.411765 | 805.6755 105.69292 | 215.91441 53.758614 50
25 1 13250 91.882355 | 805.66175 | 94.8048 194.4228 48.586946 50
26 | 13250 92.352945 | 805.64805 | 83.914557 | 172.93544 43.418387 50
27 | 13250 92.82353 | 805.63435 | 73.024314 | 151.45021 38.250863 50
28 | 13250 93.294115 | 805.6206 | 62.136195 | 129.96285 33.081268 50
29 | 13250 93.764705 | 805.60685 | 51.245953 | 108.47548 27.912708 50
30 | 13250 '94.20875 | 805.68645 | 35.195941 | 115.71399 39.271275 50
31 | 13250 94.62625 | 805.8594 | 13.983665 | 62.985355 23.899721 50
32 | 13250 94.900345 | 805.97295 | 1.6889014 | 32.42422 14.990617 50




830 — ) 80
&820 820
Pond Arca
g 23 L) a1
c
% 8OO 1 8o
-
L
w 7o 90
) — Sr — 780
= | | 1 | | | | | | l | | i -
o 10 2 30 40 50 B0 70 a0 0 100 110 120 133 140 150
Distance (ft)
Mame: CH  Model: MohrCoulomb  Unit Weight: 120 Cohesion: 50 Phi: 26 Dmwdown Total Cabasion: 1000 Drawdawr Talal Phi; O
Mame: ML Model: MohrCoulomb Uit Welght: 120 Cohesion: 200 Phi; 15  Dmwdown Total Caheson: 1000 Drawdaws Total Phi: 0
Mame: 3F  Maodel: MobrCoulomb  Unkt Weight: 235  Coheslon: @ Phi: 33 Dmawdown Total Goheson: 0 Drawgown Total Phic 33
m LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project Na.
CRITICAL CIRCULAR SLIP SURFACE AND Date 2-16-2011 | 16530714
B300 Colloge Boulevand KCPL -
Suite 200 CALCULATED SAFETY FACTOR - RAPID DRAWDOWN | Checked 8y BDL Figure No.
bkl CROSS SECTION C-C Date 2-16-11 D-17




Slope Stability (Circular Failuke)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE international Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 94

Last Edited By: Deepak K. Neupane

Date: 2/15/2011

Time: 1:59:24 PM

File Name: Section C-C_RD.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/15/2011

Last Solved Time: 2:00:34 PM

Project Settings
Length[L} Units: feet
Time(k] Units: Seconds
Forced F] Units: | bf
Pressure(p] Units: psf
Strength Units: psf
Lnit ‘Weight of Water: 62.4 pcf
Wigw: 1D

Analysis Settings

Slope Stability (Circular Failure)
Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution



FOS Calculation Option: Constant
Advanced

Number of Slices: 30

Optimization Tolerance: 0.01

Minimum Slip Surface Depth: 0.1 ft

Optimization Maximum Iterations: 2000

Optimization Convergence Tolerance: 1e-007

Starting Optimization Points: 8

Ending Optimization Points: 16

Complete Passes per Insertion: 1

Driving Side Maximum Convex Angle: 5 °

Resisting Side Maximum Convex Angle: 1 °

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26 °
Phi-B: 0°
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B:0°
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion: 0 psf

Phi: 33°

Phi-B: 0°

Drawdown Total Cohesion: 0 psf

Drawdown Total Phi: 33 °

Pore Water Pressure
Piezometric Line: 1



Piezometric Line After Drawdown: 2

Slip Surface Entry and Exit

Left Projection: Range

Left-Zone Left Coordinate: {63.03937, 816) ft
Left-Zone Right Coordinate: (90, 812) ft

Left-Zone Increment: 40

Right Projection: Range

Right-Zone Left Coordinate: (92.94733, §10.82107) ft
Right-Zone Right Coordinate: (144, 806) ft
Right-Zone Increment: 40

Radius Increments: 6

Slip Surface Limits

Left Coordinate: {0, 809) ft
Right Coordinate: (150, 806) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X (f) | Y (ft)
0 809

42 | 809
45.78 | 810.6
50.52 | 811.21
71.06 | 811.46
82.6 | 811.75
87.69 | 812.17
88.75 | 812.5
150 | 8125

Piezometric Line 2

Coordinates

X(ft) | Y(ft)
0 809
42 809
45.78 | 810.6
50.52 | 811.21
71.06 | 811.46
82.6 | 811.75




| | s75a | 81217
2875 | 8125
105 &6
150 406
Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 950
Region 2 | ML 11,12,14,13 1425
Region 3 | SP 13,15,19,20,16,14 3600
Points
Xift} | Yl
Point 1 0 B0
Point 2 12,28 | 809
Point 3 1976 | 20%
Point 4 2047 | 2059
Pomnt & 34.03 | a09
Paint @ 39.24 | 209
Paint 7 a2 a04g
Point 8 58 i16
Point 9 63.07 1 R16
Point 10 | 7695 | 216
Point1l [ O 803.5
Paint 12 | 150 B03.5
Fointld | O 794
Point 14 | 150 794
Point 15 | O a0
Point 16 | 150 TE&O
Point 17 | 150 806
Point 18 | 105 306
Point 19 | O i)
Point 20 | 150 Fi0
Point 21 | &0 g1c
Point 22 | 3875 | 8125
Critical Slip Surfaces
Slip Surface | FOS Center {ft) Radius (ft) Entry {ft) Exit (Ft)
1| 7536 1.192 | {5928, 826.508) | 21.295% (81.7942 815282) | {105.014, 2808}

Slices of Slip Surface: 7536

|

Cohesive



Gt Base Hormat Frictianal Strength
5urf:ce K () Y ift) PWP (psf) Stress (psf) | Strength [psf) {psgt
i | 7936 82.19709 | 81381215 | -129.31293 | 56.554513 275834749 50
2 | 7536 890788 | 8128096 | -70.152775 { 112.6754% 54955494 50
3 | 7536 £3.52364 | 812.1904 | -22. 727062 | 153.82187 75.023941 50
4 | 7536 84217365 | 81146525 | 26094816 | 201.94935 85769988 50
5 | 7536 24.98906 | 810.72045 | 75083445 | 25496537 RB7.79%318 50
B { 7536 B5. 76076 | 810.0628 12155414 | 302.12856 BB.0O7203 50
7 | 7535 B6.532455% | 809.45715 | 163.31895 | 343 B6BE5Z BE.058537 50
& | 7536 B7.30415 | BOB.90615 | 2016782 38049297 87.21374 50
9 | 7536 gB.27 R08.3713 25045622 | 417.88112 B1.658576 50
10 | 7536 89.136905 | 807.78935 | 284.28303 | 448.56954 BO.127RE3 50
11 | 7536 89.910715 | BO7.3%01 280 87086 | 46788095 BG.816032 50
12 | 7536 90684525 | BO7.02975 § 293.05951 | 4583.45893 92.564002 50
13 | 7536 91458335 | 806.7062 29303516 | 49535677 98. 239883 50
14 | 7536 92.232145 | 80641765 | 20261941 | 50363317 102.91829 50
15 | 7536 93005055 | 8061626 | 2892195 50827054 106.23833 50
16 | 7535 03779765 | 80593985 | 253.80834 | 509.28%47 109.97449 50
17 | 7536 04 553575 | 805.7483 | 27644554 | 506.655931 112 28276 50
18 | 7536 05 327385 | 8055871 | 267.18795  500.30597 113.58936 |
19 | 7536 56.101195 | 805.4556 | 25608874 | 490.17334 114.17069 50
20 | 7536 56.875 805.3532 24315817 | 476.17244 113.64865 a0
21 | 7538 97.648805 | B05.2795 22843994 | 453.14762 112032348 a0
22 | 7536 58422615 | 805.2342 21196029 | 435.95513 109.24958 50
23} 7536 50,196425 | 80%.2171 153.71543 | 40%9.33699 105.19005 50
24 | 7536 99,970215 | 805.22815 | 17371108 | 373.20166 00,736719 a0
25 | 7536 100.74405 | 80%.2673% | 151.95087 347 12786 02755538 50
26 | 7536 1015179 | 80%.3349 128.41593 | 300.76338 E4.059460 50
27 | 7536 102.2917 2054211 10309983 | 253.70054 73.452876 50
28 | 7536 103.0655 BOS.5563 | 75.973623 | 20037167 60.672082 50
29 | 7536 103.58393 BO5.711 47004059 {1 140.11845 45414932 50
i0 | 7936 1046131 805 2858 16150547 | 72.077557 27.277435 50
31 { 7536 1050071 | 805998 0.12334273 | 35180912 17.0987149 50




o

Elevation {ft)
g

Fond Area

a0

{ 800
20— —{ 790
80— =1 — 780
- F | | | | | : | | | | | .
o 10 20 30 40 50 &0 o a0 20 100 10 120 130 140 150
Distance {ft)
Marme: CH  Model: MohrCoulomb  Unit Weight: 120 Cohesion: 50 Phi: 26 Drawdown Total Coheson; 1000 Drawdown Tatal Phi ©
MNeme: ML Model: Mohe-Coulomb  Unit Weight; 120 Coheson: 200 Phi; 15 Dmawdown Tatal Cohesion; 1008 Drawdawn Total Phi: 0
Mama: 5F  Moadel; MehrCoulomb  Unit Weight: 125  Coheslon: 0 FPhi: 33 Drawdown Total Coheson; 0 Drawdown Total Phi: 33
uns LAKE ROAD GENERATING STATION ASH POND Drawn By DKN Project No.
CRITICAL WEDGE SLIP SURFACE AND Date 2-16-2011 | 18530714
B300 College Boulevand KCPL
Syite 200 CALCULATED SAFETY FACTOR - RAPID DRAWDOWN Chackad By BDL Flgure Ho.
e CROSS SECTION €-C Dete 2-16-11 D-18




SIOpe Stability (Block Failure)

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Deepak K. Neupane

Revision Number: 95

Last Edited By: Deepak K. Neupane

Date: 2/15/2011

Time: 2:01:15 PM

File Name: Section C-C_RD.gsz

Directory: 1:\16530714 KCPL-GMO Lake Road Generating Station\slope stabiltiy\
Last Solved Date: 2/15/2011

Last Solved Time: 2:02:02 PM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings
Slope Stability (Block Failure)

Description: Lake Road Generating Station Section C-C
Kind: SLOPE/W
Parent: SEEP/W Analysis
Method: Spencer
Settings
Apply Phreatic Correction: No
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: Yes
Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf
FOS Distribution



FOS Calculation Option: Constant

Restrict Block Crossing: No

Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

CH

ML

SP

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 50 psf
Phi: 26 °
Phi-B: 0 °
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb
Unit Weight: 120 pcf
Cohesion: 200 psf
Phi: 15°
Phi-B: 0 °
Drawdown Total Cohesion: 1000 psf
Drawdown Total Phi: 0 °
Pore Water Pressure
Piezometric Line: 1
Piezometric Line After Drawdown: 2

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion: 0 psf

Phi: 33 °

Phi-B:0°

Drawdown Total Cohesion: 0 psf
Drawdown Total Phi: 33 °

Pore Water Pressure



Piezometric Line: 1
Piezometric Line After Drawdown: 2

Slip Surface Limits

Left Coordinate: (0, 809) ft
Right Coordinate: (150, 806) ft

Slip Surface Block

Left Grid
Upper Left: (69, 808) ft
Lower Left: (69, 797) ft
Lower Right: (89, 797) ft
XIncrements: 5
Y Increments: 5
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2
Right Grid
Upper Left: (92, 808) ft
Lower Left: (92, 797) ft
Lower Right: (116, 797) ft
X Increments: 5
Y Increments: 5
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Plezometric Lines

Plezometric Line 1

Coardinates
BT R ALY
0 Y
Az | RO9

Al | K10
50.52 | #1121
4.0 | R1LAG
Ha.U | B1L.7Y
TarenTri2.7
LLTER R R
150 | 8125

Flezometric Line 2



Loordinated

o [V
a HOU
12 o
N
R0.57 [ #11.21
A1.00 | ¥11.40
Ao | /117G
|87 w1207
HY.75 | H14.5
104 Lis (B
Lasa_Jsoa
Regions
Material Points Area (ft?)
Region1 | CH 1,2,3,4,5,6,7,8,9,10,21,22,18,17,12,11 | 950
Region 2 { ML 11,12,14,13 1425
Region 3 | SP 13,15,19,20,16,14 3600
Points
X(ft) | Y(ft)
Point 1 0 809
Point 2 12.28 | 809
Point 3 19.76 | 809
Point 4 27.47 | 809
Point 5 34.03 | 809
Point 6 39.24 | 809
Point 7 42 809
Point 8 58 816
Point 9 63.07 | 816
Point 10 | 76.99 | 816
Point11 ] O 803.5
Point 12 | 150 803.5
Point13 | O 794
Point 14 | 150 794
Point15 | O 780
Point 16 | 150 780
Point 17 { 150 806
Point 18 | 105 806
Point19 1 0 770
Pacint 20 | 150 770
Point 21 | 80 816




| Paint22 | 88.75 { 8125 |

Critical Slip Surfaces

clip Surface | FOS Center (ft) Radius [ft) | Entry (ft) Exit ()
1| 9674 1.313 | {95.72, 818.5) | 15.961 (78.8, 816) | {107.394, 806) |
Slices of Slip Surface: 9674
Cohesive
sjlfi:ce X ift) vift) PWE (psf) Bsiizsri‘:;ns;?l St:;:\cgt"c?\r};:sf] St;;:f‘;"h
1 | 9674 79.4 £15.4 232 77650 | 26036265 0 o 69,447
2 | 9674 80.433335 | 814.36665 | | .o | 95.712323 46.682019 50
3 | 9674 81,3 813.5 111 23875 | 13632744 66.491335 50
4 | 9674 82.166665 | 81263325 | L. . | 1769344 26706672 50
s | 5674 82.80785 | BLLSA2LS | 1\ oono o | 206.97862 100.05022 40
6 | 9674 ¥3.48313 | 81131685 | 31.574202 | 244,26429 103.73594 50
7 | 5674 84.41799 | 810.387 | 94.721094 | 229.33133 99,K04K35 50
8 | 9674 8535285 | 80944715 | 15787101 | 354.43827 05 872258 50
5 | 9674 5628771 | 8085123 | 221.02093 | 40952571 91,3968 50
10 | 9674 87.22257 | B07.57745 | 284.17084 | d64.61214 &8 007103 50
11 | 9674 88.22 806,58 359.11027 | 524.7234 80.779797 50
12 [ 9674 88.875 805925 | 407.15207 | 564.01664 76.50796 50
13 | 9674 49484615 | B05,7154 | 405.02331 | 75893328 172.61348 50
11 | 9674 50.453845 | B05.54615 | 3091.39370 | 73349365 166,85325 50
15 | 9874 91,423075 | 805.3769 | 377.76427 | 708 06408 161.09798 50
16 | 9674 02.302306 | 8052077 | 364.12459 | 68263451 155.34767 50
17 | 9674 93.361535 | BO5.03845 | 350.49507 | 657 16478 149 58744 5¢)
1% | 9674 94,330765 | 804.8692 | 336.86550 | 631.76521 143.83217 50
19 | 9674 55 3 8047 323.23604 | 606.32543 133.07194 50
20 ] 9674 96.269235 | 8045308 | 30959636 | 580 89591 132.32163 50
21 | 9674 97.238465 | A04.36155 | 295.96684 | 55546034 12656636 50
22 | 9674 598.207695 | 804.1923 | 282.33732 | 530.02661 120.80614 50
23 | 9674 | 99.176925 | #04.0231 | 268.70781 | 504.59704 115.05087 50
24 (9674 110014617 | B03.85385 | 25506813 | 47916747 109.30055 |50 ]
75 | 9674 101.1154 | 803.6846 | 24143861 | 45372774 103.54033 50
26 | 9674 107.075 | %03,77605 | 21303574 | 596.08700 186.82661 50
27 | 9674 102.875 | 804.12815 | 166.84166 | 48338462 15297512 50
18 | 9674 103.725 | $04.4802 | 126.65845 | 370.68219 115.01834 50
20 | 9674 104.575 | 404.83275 | 43.473057 | 257.97976 85.112608 50
30 | 9674 105.399 | 805.1736 | 51.566056 | 174.71847 60085008 50




31

9674

106.19705

805.50415

30.940405

120.8975

43.875005

50

32

9674

106.9951

805.8347

10.313391

67.070731

27.682404

50




| Historic Ash Pond Design and
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ATTACHMENTONE Drawings




Drawing 1
1971 Black & Veatch Drawing
Structural Ash Storage Plans and Details - Sheet $1601
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Drawing 2
1971 Black & Veatch Drawing
Structural Ash Storage Sections and Details - Sheet $1602
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ATTACHMENTONE Specifications




gaction 2B - KARTHWORK AND TRENCHING

a 73,1 GENERAL. This section covers genaral aafthwork and shail include

the necepkary preparation of the construciiod sreap; Cemoval and dis~+

ponal of all debris; sxcavation and treaching a3 requirad; the handling,
sLOTAKE, transportation, aad Aisposal of all s¥cavated paterinl; all
necensary sheeting. shoring, and protection work; preparation of sub-
grades; pumpind and dewatering A necessAry oI required; protection of
adjacent construction; packfilling; pipe pobedment; constiruction of
111y and embankments; surfacing and gredidgs and other appurtensat
work. .

7B.2 SHEETLING AND SHORING. The stahility of previously conatructed
structures and facilities shall not e impaired or apdangered by EXCRAT
vation work. Previously conptructed strucrures and faciiitien include
poth strucTured sad facilitics cxistiog when this conatruction hegan and
atructurea and facilitiecsa plready provided under these gpeciticationa.

fazsrdons and dangeroud conditions shall pe prevented and the safetry of
personnel ahall Be msiptained. Adequate shesting snd ahoring shall be
provided s required ta protect and waiptain the stability of pr:viuully
copstructed skructures and facilities aud the sides of excavations and
tranches uatil they are backfilled. Sheetlng, bracing, and shoring
ahall be designed and butlt Lo withetand all loads that might be caused
by earth movemeot OF preasure, and shall be rigid, maintaining shape aad
position uyndet all circulBLtAnces .

2B.3 REHOVAL COF WATER. The Coatractor ghall provide and maintaio ade-
quate dewntering equipment O remove pnd dispede of all sucfsce and
ground wateér sptering excavationd and other parts of the work. Each
sxcavation shall be kept dry during subgrade preparation and continually
thereafter until the construction to be provided therein is complaced to
the extent that no damage from hydrostatic presgure, {flotation, oF othey
cause will result. Ground water level shall be maintaiued ot leadt

12 inches below the bottom of apch excavation.

om.4 BLASTING. No blasting or other une of cxplosives for mxkcavation
will be peomitted.

2B.5 CLABSIFICATION OF BARTH MATERIALS- No clesmification of axcavated
materials ~11]1 be made except for sdentification purpoBet . Excavation
work shall include the removal and aubacquent handling of sll materinls
axcavated of otherwine cemoved 1o performance of the contrect work, ré-
gardlegs of the type, charactel, composition, ©OF gondition thexeof.

Soil jdentification shall be in accoxdance with Table 1 of che Unified
gail Clasaification Syaten which iz bound hergwith at the and of thisz
pection. Tdpptification and classification sball be based upon visual
axamination and gimple manual tosts pecformed bY qualified perscnnel
furpished by the Contractor.

* Bafer to Item 6 of Contractor's letrer dated Septembar 23, 1977.
(5T. JOSEPH LICGHT & POWER CONPANY = 6791 )

(ASH STORAGR GENERAL cONSTRUCTION - 354 ,00000) 28=1
070717




28,6 FREEZING WEATHER RESTRICTIONS. Backfilling aad constructien of
- tills and cmhankaents during freezing weather shall not be done except
§ by permission of the Company. No caxth material shall be placed on
frozea surfaces, nor ahall frozen mataerials, s0QwW, oF ite be placed in
any backfill, fill, or smbankment .

.7 HAINTENANCE OF TRAFFIC. The Coptractor ahall conduct his work a0
ap Lo lotecrfere as 1ittle aa possible with the Company' & operations.
whenever it is necessary Lo Cross, obatruct, or tlose roads, driveways,
parking sreas, and walks, the Contrsctor shall provide and maiptain
suitable and safe bridges, detours, or other temporary expedieats at his
own expense. Construction adjacent to traffic ayess shall be provided

yith adequate warning devices.

4.8 PROTECTION OF UNDERGROUND AND ABOVE GROUND CONSTRUCTION. The
contractor shall locate, protect, shore, brace, support, and maintain
211 existing underground pipes, conduits, drains, and other underground
and shove ground copmtruction which may be uncovered or otherwise be
affected by the work.

28.9 UNAUTHORIZED EXCAVATION. Except where otherwise authorized,
{ndicated, or apecified, all material excavated below the bhottom of
concrete structures which will be supported by the subgrade shall be
teplaced with concrete placed monolithic with the concrete abave.

29.10 STABILIZATION. Sungrades forx structures and the bottom of trenches
shall be firm, dense, and thoroughly compacted and consolidated; shall

be free from mud and ouck; sod shall be sufficiearly stable to remain
firm aad intact nnder the fect of the workmen.

Subgrades for structures and trenﬂh'huttHMI which are otherwise solid
but which become mucky on top dut to construction operations, shall be
reinforced with one or mare layers of crushed tock of gravel.

The finished elevation of stabilized structure subgrades shall pot be
above the gubgrade elevations indicated on the drawings.

Not mote than 1/2 inch depth of mud or muck shall be #llowed to remain
on stabilized trench bottoms when the pips ¢abedmeat material ia plared
thereon, Y

All gtabilization work shall be pecformed by and at the exprose of the
Contractok.

28.11 TESTING. All field and laborastory testing required to determios
complisace with the requirements of this section shall he provided by
the Contractor. All laboratory testicg shall be done by an independent
tegting laboratory acceplable to the Euginesr and retained and paid by
the Contractor. Field sampling aball be done by the testing laborstory
or by a qualified employee of the Contractor, )

(ST. JOSEPH LIGHT & POWER COMPANY - 6791 )
(ASH STORAGE GENERAL CONSTRUCTION - 324.00000) 2B-2
070777




At least ane field density determination will be required for each

1000 cublc yards of compactéd material. Field samples shall be taken at
ocations selected by the Company. If additional field control tests
apre Decesmary, in the opinion of the Company, such tests shall be made.

Heximum density for cohesive compacted paterials placed under this sec-

tion shall he determined in accordance with ASTH D698, The tarms “maxi-
gum density" and Moptimus maistura content" shall be as defined in ASTH

D698

Relative density for concoheaive compacted weterials placed under this
section shall be determined in accordance with ASTH B2045. The ters
#ralative denzity" shall be as defined in ASTM D2049.

The following tests will be required for the trenchiag work:

Two gradation tests for each type of graoular
embedment or backfil)l material

Two tests for laboratory density (ASTM DE9& or
ASTM U2049) for each type of embedment or backfill
material propoaed

In-place field density tesats at average intervals '
of one test per 100 fest of trench :

A copy of each test cesult shall be promptly furnilhe& tg the Company
and the Engineer. ‘

28.12 SITE PREPARATION. OGround aurfacex within the conatruction areans
shall be cleared of all trees, brush, debris, aond surface vegetation.
Stumps and roets larger than 2 inches in dismeter shall be compietely
grubbed and removed. Matted roots shall be removed regardleas of size.
Surface vegatation shall be removed complete with roots to a dapth of
not leas than & inchea below the ground surface.

A1l combuatible and other waste materials shall be removed from the con-
atruction areas and disposed of by and at the expenae of the Contractaor.
Open burning is not permitted at the site.

2B.13 ROADWAY ROADBEDS. Roadwsy roadhed constriuction shall include
excavatiopn and subgrade prepszaticn, snd fills and embankments where
required. Fills and embankments shall be constructed as specified
hereinafter. Io excavated rpadbed arean, overburden shail be removed
and the subgrade shyll be shaped to line, grade and crosa zection, and
compacted td a depth of at least & inches to 95 per cent of maximiun
density at optimum moiature content an determined by ASTM D698 when that
test is appropriate, or ta 70 per cent relative density as determined by
ASTH D2049 when thet test is appropriate. Thia operation ahall include

(ST. JOSEPH LIGHT & POWER COMPANY - 6791 )
(ASH STORAGE GENERAL CONSTRUCTION - 324.00000 2B-3
070777 C



any starifying, réshaping, snd wetting required to obtain proper compac-
tien- Soft, organic, snd otherwise unsnitable material shall be removed
from the subgrade mod replaced with suitable material.

411 material in the upper 30 inches of the subgrade in both cut and fill
sections, ahall be material with compaction characteristics equal to or
better thap iperganic clayz of low to medium plasticity. This material
shall be claosified ap Group CL or ML ap indicated oo the Unified 8Boil
Classification chart bound berein at the end of this =zectiom.

The subgrade ahall be compacted and finished to & true suriace and no
depresaion shall be left that will hold water or pravent proper drain-
age. The mubgrade ahal) be finished to within 0.} of a foot of the ela-
vation indicated on the drawings. Any deviation af the zubgrade surface
in excess of one inch aw indicated by a 16 footr straightedge, or tem-
plate cot to typical section, shall be corrected by logaening, adding or
rewaving materisl, reshaping, and recompacting.

Ditches and drainsg slong the subgrade shall ba waintained as requirved
for effective drainage. Whenever ruts of 2 inches or more in depth are
formed, the subgrade ahal) be brought tc grade, reshapad, and recom=
pacted. Storage or stockpiling of materials on the subgrade will not be
permitted.

Roadway subgrades shall be maintained thruughnut'the work under these
apecifications. Roadway aurfacing 1# covered in Section 2.

Zk.14 FI1LLS, EMBANXMENTS, AND BRERMS. To the maximus extent available,
suitable earth materisls obtained from excavation shall be used for the
conatruction of fills, smbankments, and berms. Additiaona)l materisl
shall be obtained from borrow pits as necessary. After prepsration of
the £i111, embapkment, or berm site, the subgrade shall be scarified,
levaled, and rolled zo that surface materials of the subgrade will be
compact and well honded with the first layer of the £ill, smbankment, or
berm. All naterial depoeited in fills, embankments, and bersis shall be
free from rocks or stones, brush, stusps, logs, raots, dehris and
organit or other objectionable materials. Fills, embankments, and Herms
thall be constructed in horizontal layers not exceeding 8 inches in
uncospacted thicknesa. Materia) deposited in piles or windrows by -

excavating and hauling equipment shall be spread and leveled prior to
compactian.

All material in the uppeir 30 inches of the subgrade in both cut =and £ill
sections, shall be waterial with compaction characteristics equal to or
better than inorganic clays of low to medium plasticity. This material
shall be classified az Group CL or ML aa ipdicated on the Unified Soil
Classification chart bound herein at the end of this section.

Refer to Item 3 of the Basis of Contract Amard;

(ST. JOSEPH LIGHT & POWER COMPANY - 6791 )
(ASH STORAGE GENERAL CONSTRUCTION - 324.00000) 2B-4
070777



9R.14.1 Borrow Areaa. Material necessary to vonplete f£illz, eobhanknents ,
and berms shall be excavated from bhortow Areas and hauled to the 111,

A spban¥ment, oF bémm site. ¥ot all borrov material will be available oD
the Company's property; 1t will therefore be necessary for the Coptrac-
tor to supply additional borrow material from an accaptahle source.

2E.15 STRUCTURRE EXCAVATION. SBxcavation for structures shall be done to
lines and alavations Indicated on the drawings and to the limits required
to perform the copatruction wock. WHaschine axcavation shall be controlled
ta prevent undercorting the proper subgrade ¢levationa and shall not be
used within 5 feet of prrmanent atructures and fscilitiea. (Only hand
tools shall be uasd for excavation around permansnt structures and

facilitiex.

pateriala vsed io the copstruction of berma aund roadways shall be classi-
gied a8 group Ll or ML as iadicated on the Unified Soil Classificatica
chart bound herein ak the snd of thia section.

gach layer shall be thoroughly compacted by rolling or othey methods se=
ceptable to the Engioeer. The compacted density of each layer shall ba
4t least 95 per cent of the maxjmum degsity at optimum moisture content
as determined by ASTM D698 when that T&sl is appropriate ox 70 perx cent
of relative dengity as devermined by ASTY D204% when that test i appro=
priate. 1f the material failsz to peet the denzity specified, compaction
gethods ghall be mpodified as required to attain the apecified density.
The moisturs content for ASTH D69A shall be withia -1.0 to +3.0 per cemt
of the optimum moiature content .

Work shall be done so that the construction areas will be an free as
posgsible fronm obatructions and froa interference with the transporta-
tion, storage, or handling of naterials. Excavsted materials free of
trash, rocks, roots, and other foreign materials, and which meet the
gpecified requirements, may be used as required for the Fills, embapk-
ments, sod backfills constiucted under these specifications. '

Vertical faces of cxcavatlicna nhnil not be undercut to provide for ex-
tended foatinga. _

»8.16 STRUCTURE BACKFILL. Backfill arcund sud outside of structures
shall be deposited in layers oot to exceed b inches in uncoppacted
thickneas and mechanically compacted, using platform type tampers, to at

least 95 per

cent of maximum density at optimum waisture content an

determined by ASTM D6%8 when that test ia appropriate, or To 70 per cent
relative density 28 decermined by ASTH D2049 when that test iw appropri-
ate. Compaction of structure backfill by ralling will be permitied pro=
vided the desired compaction is obtained snd dsmage to the ztructure is

prevented.

Cowpaction of structurs backfill by inundation with water

will mot be permitted.

# nafer to Item 3 of Addendumn L.

(sT. JOSEPH LIGHT & POWER COMPANY - 6791 )

{ASH STORAGE
070777

GENERAL CONSTRUCTICN - 124 .00000} 28-5
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Berisl for structure backfill shall. be composed of earth only and

11 contsin me wood, grass, roota, broken concrete, stoned, trash, or
‘tamped, tolled, or otberwise mechanically compacted Packfil]l ahall be
peited or compacted in water.

backfill materisl shall consist of loose sarth having & moisture
Yontent such that the required deapity of the compacted moil will be
htained with the cospscticn method uped. Moisture content shall be
{stributed uniformly and watezr for corréction of moisture content shall

added sufficiently in advance #o that proper moisture distribution
jod compactica will be obtained. Grannlar waterial shall be wat, nnt
just damp, when compactad.

Particular csre shall be taken to compact atructure backiill which will

pe beneath pipes, drives, roads, or other aurfice construction or atyuc-

" tures. In addition, wherever a tredch will psss throngh structure back-

i, £111, the structure backfill shall be placed and compacted to an eleva-

50 tion at least 11 inches above the top of the pipe before the trench is
excavated.

" 2B.17 PIPE TRENCE EXCAVATIOK. The Contractor shall not opéh WATE
trench in advance of pipe laying than is necessary to expedite the work.

28.17.1 Aligoment snd Grade. The alignment sad grade or elevation of
each pipeline shsll be fixed and determined by means of batter boards
and offsct stakes unless otherwise accepted. Vertical snd horizontal
alignment of pilpes, #ad the maxiowm Jeint deflection used in comnection
therewith, whall be in canformity with requirements of the apecification
section covering instellatica of pipe.

2B.17.2 Limiting Trench Widths. Trenches shall be eXcavated to a width
which will provide adequate working space and pipe clearance for proper
pipe inatasllation, jointing, and embedment. However, sxcepting treonches
for steel piping and encased piping, the width of trench belaw an eleva-
tion & inches above the top of the pipe shall aot be mers than 18 inches
greater than the outside diameter of the pipe ugless otherwise ipdicated
on the drawings.

Where necessary to reduce earth load on trench banka to praveat 2llding
and caving, banks may be cut back on slopes which shall not extend lower
thap one fout shove the top af the pipe.

2B.17.3 Unabthorized Trenmch Widtha. Where, for any reason, the width
; pipe of adegiate strength, special pipe embedment, or arch ceoncretd

encasement, ak requiread by loading conditions and as determined by the
Engineer, shall be furnished and jostalled by and at the expenae of the

)’ Cantractor.

g
{ST. JOSEPH LIGHT & POWER COMPANY - 6791 1
(ASH STORAGE GENERAL CONSTRUCTION - 324.00000) 2B-6
042577

of the lowsr portion of the excavated treénch sxcesds the maxioum specified,
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S01L TESTING SERVECES OF 1OWA, INC.

LABORATORY PERMEABILITY TEST CATA

Prolect: 5t, .Joaeph Light and Power Company STS| #67550)
Boring Sample . Dapth Descrfption Molgture "~ Dry Density Pearmeablifty
' ' - Content :
5 b £.5'-B,5' Gray (varved) 31.5% BB pef B.O X IO-B em/ sec
Sl1ty Clay
& 4 7.0'-8.5' Brown-Grey Fina 11.6% C 1S pef 7.3 X 1072 em/ se

Eand+Trace to
Some Sitt



B s s

LOG OF BORING NO. s

OWNER . : ARCHITECT-ENGINEER
ST. JOSEFH LIGHT 5 POMER COMPANY BLACK L VEATCH
SITE PROIECT NAME
0AD PLANT, ST. JOSEPH, MO, : COAL FACILITIES
£ ' ool o
2 ‘-3 u§ ‘EL ' “ .
2|2 ™ & Eg“ g £ 21 5 Owscription
THHHH HEE -
R :§ :% x| & :"55 £ |58 55; E : E Surface Elevation 810,90
Ll _ﬁ S Gray 8rown Sandy 811t
1185118 |18 [ 18|*5000

POSTIBLE FILL - SILTY CLAY -
TRACE SAND AUD QJRGANICS WITH
PE—. _—'."_-.-.—-.'.

GLASS, Gray-Brown

ha
Ly
=
[LX]
-

14 #5000

805_ (5 . 0.)

TATE
irnn LLLI

SS1iB [18 ]2 44 |=2ko {cL

SELTY CLAY = TRACE $SAND
Gray, St1ff to Tough

M

L3

Bligjd5 [+160 CL

5 1ss 18 |1s 3 -ﬂﬂ L Jg9.4 02.1)
6 |5T 124 |14 . ' SILTY FINE SANE,

3
Il]HIrIIHI!l”

— ray
L 15 J7on. gL (15.2)
7 1s55] 18[13 .!, 3 |= 4o el 5?93_3 (16 75 SLAYEY SILT, Gray, Soft il
—_— SILTY FINE SAND,
WB E Gray, Loosie
W sl 20— (20.5)
8 3511818 @5 Toem ey 8%
— SANDY SI1LT - JRACE CLAY,
- Gray, Loose
WE -
i 25—75 . 913.54”
9 |er| 24 FINE SAND - TRACE SILT
. Gray, Medium Dense to
[} 1] 7]
(1o {ss| 1818 ? 51 5p =€
A0 ) 50, 0f (30.0)

i
*Calibratjd Penhtrnrnelter Continued on Sheet #2

f
ol P

WATER LEVEL ORSERVATKINS BORING STARTED |/9/7%

Lo wa] 4.0 W.5 OR WO, SU". TES"NG SEHWBES BORING COMELETED 1/9/75

2 T BCR ] ACR. of IOWA, INC. RIG CME #3 | FOREMAN  DAF
o WLl 172,00 Af, Cudpr Rughdy lewe chy |DRAWN RECE APFRQVED o)
O Davenport Oeu Melnay JOR % 375500 |sHEET | of 2



Taps

[y (33

LOG OF BORING NO. 5 (Contlnuad)

T. JOSEPH LIGHT & POJER COMPANY

ARCHITECT-ENGINEER
BLACK & VEATEH

Ji AKE ROAD PLANT, 5T, JOSEPH, MO.

PROJECT NAME
COAL FACILITILES -

L wul
3 B E ,
i § g : ) §§§ E ‘é' g 3 Description
’;*""EEEEHQEEEHE 3 B
12518 8 (835 2 {8E(5a 2 | Surfsce Etevation B19.9
"*I n o — 780030 Q). Contlnued from S.-heig #1
11 ss[18] 18418 2 1l FINE SAND - TRACE SILT,
— Gray, Medium Cense to
4. — Dense
e, WE -
\ .. 35 :
Tiz| ss]187 18{1k 33 sPt =,54 d036.5)
___-”3 % ' Bottom of Boring
(¥ N—
-
il
ey — BORING STARTED | /9/75
wWATER LEVEL OBSERVATIONS TED
ol ot waonwo | SOIL TESTING SERVICES [sonme coupteren 179/75
WL “B.CR,_| AC.R. ot LOWA, INC. -~ lpe_ CME &3 FOREMAN DAP
WI |m‘l; Cadar Raplds towa City | DRAWHN RGG APPROVED GRD
gt Gus Moties | oy 675501 - | SHEET 2 of 2




LOG QF BORING NO, &
[TOwNER ARGHITECT-ENGINEER
; 57. JOSEPH LIGHT & FOWER COMPANY BLACK & VEATCH
' ITSITE ' - PROJECT NAWE
LAKE ROAD PLANT, ST. JUSEPH, MO, ' COAL FACILITIES
4 Wl oa
: HEI"
15 ¥ T T
g% % e £ |2 : Description
af- d:[Rg = |- .
Al &|la] & =§w  |58|5& E m | Swrface Elevatlon B09,8
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1 |ss 18] 18[2 4 be2o00 ce| o
s 147 |21l 20 43000 al 3 SILTY CLAY - TRACE SAND,
- Gray and Brown, Tough
[ oL 5
C —_
3 g's: 8] 18 7 [F2000 L go3.3 {6£.5)
4 |sT | 24 : 54 —_:
PA o — .
4 - SILTY FIKE SAND,
5 Iss }i8] 18p, 8 sH = Gray and Brown, Loose
—_ to Dense
-y
PA -
n‘* 15 -
6 |ss j18)] 1818 30 ], R '7.0
PA =
,;O, 20—
s 181 1813 P —_
L La k3 - FINE_TO HEDIUM SAND
— = TRALE SILT, Brown,
PA - Medium Dense ta Dense
it =
; 8 fsg 18] 1614 28 SP _
PA =
. 2 30 :
g Iss f181 18114 1 | i1 = WO [T
. #Chlilratdd Penptromgter i Bottom of Boring
' WATER LEVEL OBSERVATIONS P BORING STARTED . 1210005
J
I wi| e.0 W.5. OR W.D. SOIL TESTING SERVIGES [eomng compreren 1710775
WL, BCR, | ACH, of FOWA, INC. riG  CME #3  froreman CAP
. wel  9.00 A8, P— eweciy |DRAWN _R6G | APPROVED_ GRO
Oavanpark Cii WD okl JOR # 6755010 sHeeT | of 1
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e - Froe ha olhice of

I(mésas Crry TestinG Luomﬁnv

1669 JEFFERSOM AC 91254821
F. Q. BOX 586 KANSAS CITY, MISSDURI 64114

hovembey 7, 1977

Garney Industrial asd Environmental
13131 Northwest Vivion Read
Kansas City, Missouri 64118

Reference: St. Joseph Power & Light

Proctor delivered: 10-24-77
E.C.T.L. #o.: 37142

KEFORT OF PROCTUR DATA

LRESCRIPTION: Dark gray silty clay
LCCATION: Jobsite = From Morthwes! corner of Ash Fond

HOISTURE DENSLITY RELATIONSHIP: ASTM D-598

CPTLAUM MOISTURE: 27.1%

BAXINUM UNIT DRY WEIGHT: 92.1 lbs./cu.ft,2

Thank you for your continued Interest in Kansas City Testing
Ladoratory. _ -

Fespactfully suhmitted,
FANSAS CITY TESTING LARORATORY, INC.

Ky I,f" o
Biara 0. Lonr]- | "HECEIVED FoR
: DISTRIBUTI®N
L35 /00 : -
JUN 20 gre
BLACK & YEATEH |

-, e Y CALIRY NP gy es va 341 EMEPPA BENZS £ 2 ANA
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Frorn the gifice of

A | Kansas Criv Tesming Lasoratory
SIS : 1663 JEFFERSON AL, 9135087303
._ n P, 0. BOX 4585 KANSAS CITY, MISSOUR 6U1L4 -

Kovember 7, 1977

=
Lo |
1
o
a L3
e ¥
o :
<
. . Garney Industrial and Environmentail
- - . 113} Morthwast Vivion Boad :
o Kansas Clty, Missouri 64118
rn
Relerence: St. Joseph Power § Light
] - -
m " .
™~
~0
]
&

Proctor delivered: 10-24-77
K-CqTrL- HD.-: 3?43

REPORT OF PROCTOR DATA -

DESCRIPTIQN: Brown, very silty clay

LOCATION: Jobsite - From borrow pit sost of King Hill Roed &
Russell Street

MOISTURE DENSITY RELATIONSHIFE: ASTH D-69B

OFTIMGM MOISTURE: 15.7%

MANIMUE UNIT DRY WEIGHT: 106.8 ,ll::ts..-l"n::I.‘t.:EI:.:lI
“Lank vow for vour continued interest in Fansas City Testing
Latcrazary, -

Foescectiulily submitted,
w305 CTITY TESTING LABORATORY, INC,

r
L]

Tlana 3. Lanry

| RECEIVED Fag |
s DISTRIEUTIGN

JiN 20 e

BLACK & VEATEH |
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I
108 }- IF

106 44 -4- I 17

e
T~

a—l
=
-

[~

ey density,
o)

10 11 14 la 18 20

“nter contant, perovnt of Sry wwigat ,

B TMN D-B38 _ orpaction veat

,...._.:i..?..._h-'-m Mr #ach of 3 dayers, vith_ 5.5 00 1% resowr wod
_._]'E.....,.__ thch 2o - 1 el di aiw ter wold
[ . — - -
s‘":;:-e E‘I‘:_LE i ;h.'lrl:“‘-‘w ¢ . FL 'ﬂl}h ];E h-'
I 'l i o o
:':_‘ T _“_":'"" |53y e
l\__—l_ veies H t"l. _; : _l"f!f.__ 2} 5__ .
‘n:-'l'ﬂ-r“tf-' r II!l I [l ﬂi 'l-T C. . T.r:-.7ﬂ_-- ot e - —
:Jr I!r'{ll.'llgl: "i :! e P R | A }E'ﬁm—-—wﬂ W T
fesazu BROUN, 'a’E.RY ! "‘“‘“E. 5T. JOSEPH_POWER _& LIGHT. |
5 Imw CLAY ?1 _ GARNEY CONSTRUCTION
f fam ~ JOBSTTE -
[ Amlq Yo. [ mte 10-24-77
EEELT P l-ll_-m- B TR e TR L T LR . v omsTe —
o COM PACTION TEST REPORT

i SO A -



P-GN-043-~B

BLACK & VEATCH '
TEL 19131 BET.2000

CONSULTING ENGINEERS TELEs, 428263
Client: St. Joseph Light & Power Company : [32C MEADOW LAKE PARKWNY
Project: Ash Storage General Comstruction ;::‘:‘:":’.:I:;:l“.::
Spec No: 324.00000 )

Mfg Ref: face: Juae X3, 1978

B&Y Prod Mo: 6701
HEW File Wo: 32.000I0.46

To! Garcey Induatrial Eovironsental
1331 5. -W. Wivion Brad
Eapsas City, Mdsscuri 548113

Artenciaon: Wr. Phil Sactoxn

{ 1 } each of the Following sutmittale Eorwarded with your tranemittal dated

Jioe 12, 1978 are enclesed. We have iadicated the actlon required.
YINDOR E&&r

DWE. MO. REV. Thl:, HO. 1ITLE GH DESCRIPTION ACTION COFIES
1491 - 691 324 000017 Huclear Density Results ED o

Please forward the indicated number of revised or additional copies by ——m—m—me——r,
If coples cammot be forwarded by this date please advise when we may expect receipt.

Enclosure Very truly yours,
ce:  (2) Mr. R. A. Sullwold, w/3 prints

BLACK & VEATCH

imm

ACTION CODE :

NE - Ro Exceptions Noted By Qx-.é’r /- (2 {LA’LU_
EN - Exceptions Noted

RD - Receilved for Distribution Dale F. Woltman

RC - Returned for Correction

Page 1 of 1
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BV 67591

From Whe office of

1659 JEFFERDON
P. O. BOK #35%

June 7, 1978

Garmey Comwpaniles

1331 Northwest Vivion Road

Xansas Cicy, Mizsourl &4118
Attention: Mr. Glenm Masterson
Reference: St Joseph Lipht & Power

REPOPT OF TEST RESULIS

Nuclear Density Results
Date Sampled: 6-5-78
KCTL No.: 1491

KCTL NO. TOCATION -
1491-A East Burme

B West Burme

c North Burme

i South Burme

Maximm Density: 92.1
Optimmmn Moisture: 27.1

Kansas Ciry Testing LABORATORY

AL 9136230
KAMSAS CITY, MISSOUR! 64114

FIELD FIELP %
DRY WT, MOISTURE  DENSITY
95.0 22.2 103.6
92.8 25.0 100.6
97.3 19.0 107 .0
95.3 22.6 103.2

Thank you for your continued intereat in Ransas City Testing

Laboratory.

Respectfully submicted
KANSAS CITY TESTING LABOPATORY, INC.

Donald C. Sesso, P.E.
OCS8/at

ce: Black & Veatch
Richard Sulbuold } f;

Ok

RECEIVED FOR
’ DISTRIBUTION

JUR 29 97

BLACK & VEATCH

LICENSED IN- ARKANSAS, IOWA. KANSAS., MISSOURI, NEW YCRe., OKLAHOMA, FENNSYLVANIA
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Hydrology and Hydraulic Calculations Calculations By: T.Bond Date: 2/8/11
Project: Geotechnical Evaluation Checked By: Date: 2.~ 2-4 \
Ash Pond — GMO Lake Road Generating Station Pglof 5

25-year, 24-hour storm calculations

Volume Calculations
25-year, 24-hour rainfall data obtained using NCRS’s TR-55, “Small Watershed Hydrology” Ver. 1.00.08.

The 25-year, 24-hour rainfall amount for Buchanan County, Missouri is 6.0 inches.

Rain fall volumes were with the conservative run off coefficient of 0.9

Ash Pond
Rainfall Volume = 0.90 x 0.5 feet x 2.12 acres = 0.95 acre-feet

Settling Basin
Rainfall Volume = 0.90 x 0.5 feet x 0.78 acres = 0.35 acre-feet

Flow Rate Calculations
25-year, 24-hour rainfall intensity data obtained American Public Works (APWA) Kansas City Metro Standards

and Specifications, Section 5600 — Storm Drainage and Facilities

The Rainfall Intensity Equation for the 25-year storm with a time of concentration greater than or equal to 5
minutes and less than or equal to 15 minutes is:

. 203
= T +18.8 where: i = rainfall intensity (inches /hour)

T = time of concentration (minutes)
The time of concentration used in these calculations is 5 minutes.

i =(203/(5+18.8)) = 8.53 inches / hour

The Rational Formula was used to calculate the maximum peak flow.

Q=CiA where: Q = flow rate (cfs)
C= runoff coefficient (unitless)
i = rainfall intensity (inches per hour)
A = drainage area (acres)

Ash Pond
Rainfall Volume = 0.90 x 8.53 in/hr x 2.12 acres = 16.3 cfs

Settling Basin
Rainfall Volume = 0.90 x 8.53 in/hr x 0.78 acres = 5.99 cfs



Hydrology and Hydraulic Calculations

Project:

Geotechnical Evaluation

Ash Pond — GMO Lake Road Generating Station

Development of Ash Pond and Stilling Basin Storage Areas

Calculations By: T.Bond Date: 2/8/11
Checked By:

Date: 2 gf \‘

Pg2of S

Ash Pond Stage-Storage Table

Ele\(/;;lon Area (ft) Av?%t,:‘)rea (f\t/:;l. Vc;lt.) (Ac Notes

806 49,569 0 0 0.00

807 51,790 50,680 50,680 1.16

807.96 53,965 52,877 | 101,593 2.33 Maximum plant + 25-year storage

808 54,049 54,007 103,599 2.38

808.72 55,698 54,874 142,957 3.28 Maximum plant storage

809 56,348 56,023 158,798 3.65

810 58,686 57,517 216,315 4.97

811 61,063 59,875 276,189 6.34

811.35 61,920 61,492 | 297,987 6.84 Average plant flow + 25-year storm storage
812 63,480 62,700 338,461 7.77

812.02 63,525 63,502 | 339,624 7.80 Average plant flow storage

813 65,936 64,730 403,169 9.26

814 68,431 67,183 470,352 10.80

814.92 70,768 69,599 | 534,529 12.27 25-year storm storage

815 70,965 70,867 540,050 12.40

815.50 72,252 71,609 | 575,855 13.22 0.5 feet freeboard - Max. operating level
816 73,539 72,896 612,303 14.06 Top of dike

Stilling Basin Stage-Storage Table
Elevation (ft) | Area (ft?) Ave. ?rea ’ Vol. (ft}) | vol. (Ac- Notes
(ft") ft)

806 18,203 0 0 0.00
807 19,660 18,932 18,932 0.43
808 21,156 20,408 39,340 0.90
809 22,691 21,924 61,263 141
810 24,266 23,479 84,742 1.95
811 25,880 25,073 109,815 2.52

811.50 26,707 26,293 122,962 2.82 0.5 feet freeboard - Max. operating level
812 27,533 27,120 136,522 3.13 Top of dike




Hydrology and Hydraulic Calculations
Geotechnical Evaluation

Project:

Ash Pond — GMO Lake Road Generating Station
Development of Flood inundation Area Elevation

Calculations By: T.Bond Date: 2/8/11

Checked By: & E

Date: %"3 ’\,

Pge 3 of 5

Combined Basin and Overland Flood Area Stage-Storage Table

Stilling

Overflow

Combined

Elevation (&3) Basin (ft3) Area (fta) (ft3) Vol. (ft3) Vol. (Ac-ft) Notes
801 - - - - - 0.00
802 - - 141 141 141 0.00
803 - - 607 607 748 0.02
804 - - 5,521 5,521 6,269 0.14
805 - - 11,537 11,537 17,805 0.41
806 - - 14,937 14,937 32,742 0.75
807 50,680 18,932 18,663 88,274 121,016 2.78
808 52,919 20,408 25,109 98,436 219,453 5.04
809 55,199 21,924 41,794 118,916 338,368 7.77
810 57,517 23,479 134,970 215,965 554,334 12.73
810.52 58,739 24,305 215,457 298,501 748,796 17.19 Calculated inundation area elevation
811 59,875 25,073 290,271 375,218 929,552 21.34
812 62,272 26,707 88,978 1,018,530 23.38
813 64,708 - 64,708 1,083,238 24.87
814 67,183 - 67,183 1,150,421 26.41
815 69,698 - 69,698 1,220,119 28.01
816 72,252 - 72,252 1,292,372 29.67




Hydrology and Hydraulic Calculations Calculations By: T. Band Date; 2/8/11
Project: Geotechnical Evalvation Checked By: :A:e Cate. Z--—g""ll
Ash Pond = GMC Lake Road Generating Statian Pge 4 of 5

HY-8 Analysis Resulls

Culvert Summary Table - Culvert 1

) Tatal Guhven Headwgter Inlet I:%::tlfclal Flow Marmal | Critical | Outlet | Taitwalar Uuﬂgt Tailwater

Discharge | Discharge | Elsvation | Control Depthi | Typs Depth | Depth [Depth| Deplh  |Velocity | Velocity
{e!s) ls) {} Depthitt) #) {tt {ft {it) {f) fftig) (s}
0.45 46 803.88 .38 000 1-G2n | 026 | 028 | 0.26 005 2.80 094
1.31 1.3 20421 amn 000 |1-52n| 046 | 048 | 048 009 ar4 1.41
217 217 80447 097 000 | 1-52n| OB2 063 | D62 012 4 1.7
a.02 X a04.77 1.26 127 | 2-M2c) 081 074 | 074 015 482 1.84
3.k8 aae BOS. 28 1.63 178 [7-M2c] 100 | 082 |0B3 | 018 5.54 213
473 473 806,00 210 2860 |F-M2c] 100 | 050 | 0.80 a.20 6.34 220
5.00 5.00 806.24 2.27 274 | F-M2c | 1.00 092 | 092 Q.20 656 2.35
G.44 6.44 ga7.78 326 428 |6-FFc | 1.00 1.00 [ 1.00 024 8.20 2.54
¥.29 7.20 AOg.85 417 535 |G-FFz| 100 | 100 | 100 ] 028 8.2& 27
B.15 8.15 810,05 5.08 655 [6-FFc| 1.00 1.00 | 1.00 027y 1037 2.83
8.00 9.00 811.38 6.09 TEA |6FFc| 100 | 100 J 10| 029 11,46 294

Culvert Crossing: 802.5
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