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1.0 Introduction

1.1 Purpose

This report presents the results of a specific site assessment of the dam safety of Flue Gas
Desulphurization (FGD) Pond 1 embankment dam FGD Pond 2 embankment dam at the
PacifiCorp Energy Jim Bridger Power Station in Point of Rocks, Wyoming. The specific site
assessment was conducted on June 9 and 10, 20009.

These impoundments were assessed because their failure may result in significant economic
loss, environmental damage, disruption of lifeline facilities or loss of life (significant or high
hazard according to U.S. Environmental Protection Agency (EPA) classification). The
specific site assessment was performed with reference to Federal Emergency Management
Agency (FEMA) guidelines for dam safety, which includes other federal agency guidelines
and regulations (such as U.S. Army Corps of Engineers and U.S. Bureau of Reclamation) for
specific issues, and defaults to state requirements where not specifically addressed by federal
guidance or if the state requirements were more stringent.

1.2 Scope of Work

The scope of work between GEI and Lockheed-Martin Corporation for the specific site
assessment is summarized in the following tasks:

1. Acquire and review existing reports and drawings relating to the safety of the project
provided by the United States Environmental Protection Agency (EPA) and Owners.

2. Conduct detailed physical inspections of the project facilities. While on-site, fill out
Field Assessment Check Lists provided by EPA for each management unit being
assessed.

3. Review and evaluate stability analyses of the project’s coal combustion waste
impoundment structures.

4. Review the appropriateness of the inflow design flood (IDF), and adequacy of ability
to store IDF, provision for any spillways, including considering the hazard potential
in light of conditions observed during the inspections or to the downstream channel.

5. Review existing performance monitoring programs and recommend additional
monitoring.
1
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6. Review existing geologic assessments for the projects.

7. Submit draft and final reports.

1.3 Authorization

GEI Consultants, Inc., performed the coal combustion waste impoundment assessment for
the EPA as a subcontractor to Lockheed Martin who is a contractor to the EPA. This work
was authorized by Lockheed-Martin under P.O. No.: 7100052068; EAC #0-381 between
Lockheed-Martin and GEI Consultants, Inc. (GEI), dated June 5, 2009.

1.4 Project Personnel

The scope of work for this task order was completed by the following personnel from GEI:

Stephen G. Brown, P.E. Project Manager/Task Leader
Amber L. Misgen Staff Geotechnical Engineer
Daniel L. Johnson, P.E. Technical Reviewer

The Program Manager for the EPA was Stephen Hoffman. The Program Manager for
Lockheed-Martin Corporation was Dennis Miller.

1.5 Limitation of Liability

This report summarizes the assessment of dam safety of the FGD Pond 1 and FGD Pond 2
coal combustion waste impoundments at the PacifiCorp Energy Jim Bridger Power Station,
Point of Rocks, Wyoming. The purpose of each assessment is to determine the structural
integrity of the impoundments and provide summaries and recommendations based the
available information and on engineering judgment. GEI used a professional standard of
practice to review, analyze, and apply pertinent data. No warrantees, express or implied, are
provided by GEI. Reuse of this report for any other purpose, in part or in whole, is at the
sole risk of the user.

1.6 Prior Inspections

FGD Pond 1 and FGD Pond 2 embankment dams are inspected every 5 years by the
Wyoming State Engineer’s Office (SEO). The SEO last inspected the FGD Pond 1 and FGD
Pond 2 dams in June of 2004. The SEO was on site to inspect all Jim Bridger Power Station
Impoundments concurrently with the assessment on June 9, 2009. SEO provided copies of
the Wyoming Dam Inspection Reports for FGD Pond 1, FGD Pond 2, and the Evaporation

2
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Pond for the 2009 and 2004 inspections. The last reported inspection of FGD Pond 1 and
FGD Pond 2 by PacifiCorp personnel was February 2009; the last inspection by outside
consulting engineers was performed in March 2009.
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2.0 Description of Project Facilities

2.1 General

Jim Bridger Power Station is a coal-fired power plant consisting of 4 units that generate
about 2,110 megawatts (MW). The Jim Bridger Power Station is located 25 miles East of
Rock Springs in Point of Rocks, Sweetwater County, Wyoming, see Figure 1. The power
plant is located approximately 4 miles north of the Point of Rocks 1-80 exit 130. FGD Pond
1 and FGD Pond 2 are located to the northwest of the power plant. PacifiCorp Energy
(PacifiCorp) and Idaho Power Inc. own the power plant, which is operated by PacifiCorp.
The first unit went online in 1974. FGD Pond 1 first went into service in 1979 and was
expanded in 1989. FGD Pond 2 first went into service in 1990 and was expanded in
2002-2003.

2.2 Impoundment Dams and Reservoirs

FGD Pond 1 and FGD Pond 2 embankments are classified by the SEO Dam Safety Bureau as
Significant Hazard potential structures because of their height and storage capacity and economic
risk to property. The hazard classification is further discussed in Sections 6 and 10. Both
impoundments are located in Sections 25, 26, 35, and 36 Township 21 North Range 101 West.

2.2.1 FGD Pond 1

The maximum height of FGD Pond 1 is 32.5 feet at the main dam (Dike A). The main dam
has a cross-valley configuration and the saddle dike (Dike B) is configured as a perimeter
dike. FGD Pond 1 has a storage capacity of about 1,340 acre-feet and its surface area is
approximately 93 acres. FGD Pond 1 is currently in process of closure as the storage
capacity of the impoundment has been reached. An interim cover has been constructed using
74 acre-feet of bottom ash to control fugitive dust during the permit closure process.

The FGD Pond 1 main dam crest is 22 feet wide and both upstream and downstream slopes
have an approximate 3H:1V slope. The maximum height of the main dam is 32.5 feet.
There is a 12 foot wide berm along the downstream toe. The embankment is zoned with a
shale and silty clay core, silty sand shells, and a processed sand chimney and blanket drain.
A clay pond liner extends 10 feet under the upstream embankment shell.

The maximum height of Dike B is 11 feet. The FGD Pond 1 Dike B is a homogenous silty

sand or siltstone/sandstone embankment with a 12 foot wide crest and having upstream and

downstream slopes at an approximate 3H:1V slope. The upstream side of the upstream slope
4
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has a 9 foot wide shale or silty clay low permeability zone, except at one section where the
dike embankment is above the planned maximum water surface El. 6,697.

The FGD Pond 1 does not have a spillway. A drop inlet decant structure with a 36-inch
diameter concrete encased corrugated metal pipe (CMP) outlet conveys fluid from FGD Pond
1to FGD Pond 2. Dewatering wells have been installed to dewater FGD Pond 1. Water
collected by the wells is pumped to the decant inlet structure where it flows by gravity into
FGD Pond 2.

2.2.2 FGD Pond 2

The maximum height of FGD Pond 2 is 42 feet, which includes a 28 foot raise that was
constructed in 2002-2003. The dam is configured as a long U-shaped perimeter dike. FGD
Pond 2 has a storage capacity of about 11,534 acre-feet and its surface area is approximately
392 acres. As of March 13, 2009, 2,958 acre-feet of FGD solids and water is stored in FGD
Pond 2. Plant operations maintain a maximum of 2 feet of free liquid above the FGD solids.
The level of free liquid varies seasonally depending on evaporation rate and precipitation.

FGD Pond 2 dam crest is 18 feet wide and both upstream and downstream slopes have an
approximate 3H:1V slope. The dam is made up of silty sand shell material, and lean to fat
clay core material. Four different types of foundation preparation were specified in the
design drawings based on conditions encountered in the field. As-built drawings provided do
not reflect the foundation-embankment geometries constructed in the field.

A cement-bentonite seepage cutoff wall is provided along the centerline of the dam and
extends 15 to 20 feet below the key trench. Where upstream shell of the embankment is
founded on pond solids a heavy duty woven geotextile was placed on top of the pond solids
before placing the embankment raise.

A pump back system with a series of well points is used to control underground seepage and
mitigate surface water contamination along the northeastern boundary of FGD Pond 2.
Collected water is returned to FGD Pond 2. FGD Pond 2 has a bird hazing system to protect
local and migratory birds.

FGD Pond 2 does not have a liner, spillway, or outlet structure. FGD Pond 2 inlet structure
is the former outlet structure of FGD Pond 1.

5
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Table 2.1: Impoundment Dam Parameters Summary

Parameter Value

Dam FGD Pond 1 (Dike A) FG(gikPe Og‘; ! FGD Pond 2
Height (ft) 325 11 42
Length (ft) Approx. 2,200 1,800 Approx. 9,780
Crest Width (ft) 22 12 18
Crest Elevation (ft) 6,702.5 6,701.5 6,702
Side Slopes (H:1V) 3:1 31 31
Current Ash/Pool El. (ft) 6,702.5 6,701.5 6,674
Storage Capacity (ac-ft) 1,340 11,534
Surface Area (acres) 93 392

2.3 Vicinity Map

The Jim Bridger Power Station is located 25 miles East of Rock Springs in Point of Rocks,
Sweetwater County, Wyoming, see Figure 1. The power plant is located approximately 4
miles north of the Point of Rocks 1-80 exit 130. FGD Pond 1 and FGD Pond 2 are located
just northwest of the power plant. The site is in a semi-arid high plains region characterized
by cactus, sagebrush, and sparse grasses.

2.4 Standard Operational Procedures

The facility is manned full-time (24 hours a day and 7 days a week) and personnel perform
daily inspections of ash pond facilities. There have been no known spills or unpermitted
releases for either FGD Pond 1 or FGD Pond 2 in the past 10 years. FGD Pond 1 is currently
in the closure process and is not receiving coal combustion waste materials. A closure
Corrective Action Plan has been submitted to the Wyoming Department of Environmental
Quality. The planned impoundment closure includes a bottom ash cover, dewatering of
impounded materials, a soil cover, and an evapo-transpiration cover to keep water from
infiltrating to the waste materials.

Water is pumped approximately 41 miles from the Green River and stored on site for plant
blowdown water. The plant relies on two nearby mines, Bridger Coal mine and Black Butte
Mine, to supply coal for its operations.

Typically 90 percent of the generated fly ash is sold commercially as Class F pozzolanic fly

ash for use in concrete. Waste bottom ash is dewatered and disposed of in an industrial

landfill located to the north of FGD Pond 2. Water-borne coal combustion waste that

consists primarily of flue gas desulphurization solids is pumped from the plant via two

above-ground pipes around FGD Pond 1 to the FGD Pond 1 concrete outlet structure, which
6
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now functions solely as the inlet structure for FGD Pond 2. No water-borne coal combustion
waste is placed in FGD Pond 1.

The site receives an average of approximately 7 inches of rain annually and the pan
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3.0 Summary of Construction History and
Operation

The Jim Bridger Power Station went online in 1972. The surge pond, which stores river
water pumped from the Green River for the cooling towers, was built in the early 1970s and
was raised in the 1990s. FGD Pond 1 was put into service in 1979 and was raised in 1989.
Dike B was raised 3 feet to El. 6,701.5, and Dike A was filled to achieve a level crest at

El. 6,702.5. FGD Pond 2 was originally an evaporation pond. Construction of the FGD
Pond 2 expansion was completed in 2003 and involved a 28-foot raise of the existing dikes.
The expansion increased the storage capacity of the pond to serve the plant for approximately
40 years. PacifiCorp considers the life of FGD Pond 2 as nominally 30 years.

Foundation preparation for the FGD Pond 1 dam included a minimum 1 foot removal of
existing soil and excavation of a key trench to a varied depth along the crest alignment. The
presence of any coal combustion waste materials within the dam footprint is not indicated on
the design drawings. Specific foundation conditions were not shown on the documents
reviewed, except at the drain along the geologic contact between the Almond and Lewis
Formations. This detail shows the embankment founded directly on shale or sandstone
material. Evidence of prior releases, failures or patchwork construction were not observed
during the site visit or disclosed by plant personnel during the site visit. Construction reports
were not available for review.

The 2003 expansion of FGD Pond 2 raised the existing dikes by 28 feet. The raise was
completed using onsite borrow materials except for imported granular drain material. The
resulting dike is approximately 9,700 feet long and varies from 10 feet to 40 feet in height. A
cement-bentonite cutoff wall was excavated from the key trench for the length of the dam
and has a minimum depth of 15 feet and width of 2 feet.

FGD Pond 1 has been filled to capacity and is currently out-of-service awaiting closure. The
current liquid elevation in FGD Pond 2 is El. 6,674, with a current freeboard of 28 feet. At
the end of its service life, the highest water elevation in FGD Pond 2 will be EI. 6,699 with
an operating freeboard of 3 feet.

Effluent is conveyed to FGD Pond 1 via two 12-inch overland pipes. The current outlet
structure in FGD Pond 1 will continue to be used to convey effluent to FGD Pond 2 until
FGD Pond 1 has been closed.

A diversion channel has been constructed at the western end of FGD Ponds 1 and 2 to divert
surface water up to the 100 year flood event around the impoundments.

8
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The foundation conditions at FGD Pond 2 vary over the length of the dike. Subgrade
preparation requirements for FGD Pond 2 are documented as part of the 2003 dike raise
drawings. Foundation preparation requirements for FGD Pond 2 included stripping topsoil to
a minimum depth of 6 inches and excavating a key trench along the length of the dam
alignment to a depth of about 2 feet. Special foundation preparation was required between
Station 11+00 and 25+00 where the new dam was constructed over parts of the old
evaporation pond berms and sediments. In these areas, the soft soils and sediments were
excavated from beneath the footprint of the new dam, except for localized areas where the
sediment was stabilized using a layer of granular soil and geotextile beneath the upstream
shell of the dam. Evidence of prior releases, failures or patchwork construction were not
observed during the site visit or disclosed by plant personnel during the site visit.
Construction reports were not available for review.

9
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4.0 Geologic and Seismic Considerations

The site is situated along the northeastern flank of the Rock Springs Uplift. This north-south
trending structural anticline formed during the Laramide Orogeny. The sedimentary beds dip
northeasterly at approximately 5 degrees. Formations found at the site include the upper
Cretaceous Fox Hills, Lewis, and Almond Formations. These formations are made up of
sandstone, siltstone, shale, clay, and coal beds.

Geologic maps of the site show the Almond Sandstone outcropping along the southern
boundary of FGD Pond 1. The Lewis/Almond contact outcrops at the western end of FGD 1
and underlies the western quarter of the pond.

Surface stream flow is mostly ephemeral during the spring and early summer months. Potash
Wash is located north of FGD 2. Potash Wash flows east towards Deadmans Wash which
joins with Bitter Creek. Bitter Creek is a tributary to Green River. Deadmans Wash flows
from northwest to southeast at a distance of approximately 1,200 feet east of the
impoundments.

Embankment stability studies at the site have used a peak ground acceleration of 0.10g for
95 percent probability of ground motion not being exceeded in a 50-year period. According
to the United States Geological Survey National Seismic Hazard Mapping Project the peak
ground motion for this site is on the order of 0.05¢g for a similar return period. The previous
stability models for design of FGD Pond 2 used an acceptably conservative seismic
coefficient of 0.10g for the pseudo-static stability analysis.

10
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5.0 Instrumentation

FGD Pond 1 and FGD Pond 2 do not have any embankment monitoring instrumentation.
FGD Pond 1 has a downstream gravel trench to collect seepage through the left abutment and
a sump pump to return the seepage to the impoundment. FGD Pond 2 has a series of well
points and a pump station to collect seepage from the north side of the Pond and return it to
FGD Pond 2.

At the time of our site visit, the FGD Pond 1 sump was nearly full of water, but the pump-
back system had been disconnected. Site personnel advised this water is from the
Evaporation Pond and is not seepage from FGD Pond 1 based on the color of the water.

The as-built drawings for FGD Pond 2 indicate that plans for installing settlement
monuments and up to 8 piezometers were not implemented from the original design.

There are 56 wells installed on site for groundwater quality observation and an associated
program of groundwater sampling and monitoring. Twelve of the wells are monitored
quarterly. Thirty-two of the wells are monitored semiannually. These wells are not
associated with monitoring the performance of the embankments or the seepage collection
system.

11
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6.0 Field Assessment

6.1 General

Field observations of the FGD Pond 1 and FGD Pond 2 Impoundments were made on June 9,
2009, by Stephen G. Brown, P.E. and Amber L. Misgen, of GEI. The field assessment was
attended by Joe Byron of the United States Environmental Protection Agency, Jeff Tucker of
PacifiCorp Energy, and Michael Meyer, P.E. and Paul Falhsing, P.E. of PacifiCorp Energy
Jim Bridger Power Station. The State of Wyoming was represented by Larry Stockdale, P.E.
Safety of Dams Engineer and Louis Harmon, P.E., P.G., Water and Wastewater Program
Manager. The Wyoming agency personnel conducted a separate inspection of the facilities
and departed the site at the completion of their inspection.

The weather during the field assessment was generally overcast, windy, and a high
temperature of 61 degrees. The site had received rain during the several days prior to the site
visit and, as a result, ponded water was present at several locations.

A copy of the field checklists are provided in Appendix B and photographs are provided in
Appendix C. Sections 6.2 and 6.3 describe observations made during the inspection relative
to key project features. Section 6.4 presents specific observations.

6.2 FGDPond1

FGD Pond 1 is formed by the main dam (Dike A) at the south and a saddle dike, (Dike B) at
the northeast. FGD Pond 1 is currently full and has an interim covering consisting of bottom
ash. This impoundment is in the process of being closed. Wells have been installed to
dewater the permanently stored material prior to construction of the permanent cover. The
crest, abutments, and downstream slope were assessed during the June 9, 2009 inspection.
The June 2009 will be the last SEO inspection of this impoundment according to the state
inspectors.

6.2.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement, see photos 1 and 5.

12
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6.2.2 Upstream Slope

The upstream slope of the dam was not observed because it is covered with settled FGD
solids and a temporary bottom ash cover. See photo 1, 2, 5, and 6.

6.2.3 Downstream Slope

The downstream slope of the dam, which consists of processed sand used for the dam shells,
does not have additional erosion protection. Ponded water was observed near the
downstream toe in a low area of an access road. This water was considered to be ponded
rainwater from recent thunderstorms.

Seepage from the left abutment FGD Pond 1 is collected in a gravel-filled trench drain that is
located approximately 300 feet downstream. Seepage collected by the trench drain flow to a
sump and is then pumped to FGD Pond 1. The sump has been disconnected and is no longer
in use since FGD Pond 1 has been filled and the dewatering system installed. The seepage
from FGD Pond 1 is reported to be greatly reduced since the liquid levels in FGD Pond 1
have been lowered by the dewatering well system.

The downstream slope and toe berm of FGD Pond 1 are covered with thick mature
sagebrush, grasses, and bushes. This vegetation should be removed to enable visual
inspection of the dam and prevent roots from penetrating the dam. See photos 3 and 4.
Except for the excessive vegetation, the downstream slope was observed to be in generally
good condition. We recognize that FGD Pond 1 is not in service, has been dewatered, and is
in the process of formal closure. According to PacifiCorp, the closure plan includes
establishment of native vegetation including grasses, forbs, and sagebrush, on the final soil
cover. While such vegetation with intrusive root systems is not acceptable on dam
embankments, PacifiCorp may choose to incorporate the existing, or similar, vegetation into
the final soil cover assuming FGD Pond 1 remains dewatered and closure cover construction
occurs in the near future.

6.2.4 Outlet Works

The concrete decant inlet structure in FGD Pond 1 currently receives pumped effluent from
the plant and effluent dewatered from the FGD Pond 1 well points. This structure currently
serves as the inlet to FGD Pond 2 and no coal combustion waste is placed in FGD Pond 1.

The structure is missing the west and north safety railing. Surface soil and rock appears to be
sloughing into the structure from the north. A few cobble sized rocks are present atop a
metal screening and dead tumbleweed is present in the structure. The concrete appears to be
in good condition considering the age of the outlet (See Photo 25).

13
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6.2.5 Emergency Spillway

There is no emergency spillway associated with FGD Pond 1.
6.2.6 Internal Drains or Toe Drains

FGD Pond 1 Dike A has a processed sand blanket and chimney drain on the downstream side
of the core. There is no collection sump for seepage through the blanket drain. No seepage
was observed at the downstream toe of the embankment.

Design drawings for FGD Pond 1 Dike B show that a pit-run gravel and sand toe drain was
part of the design but was not part of the contract associated with the 1979 as-built drawings
and was apparently not constructed.

6.3 FGD Pond 2

FGD Pond 2 is formed by a dam along the east and north, small saddle dikes on its northern
and southern boundaries. A cement-bentonite cutoff wall is provided to reduce foundation
seepage along the dam centerline and extends 15 to 20 feet below the key trench. Field
observations of FGD Pond 2 included the dam crest, upstream face, and downstream face.

6.3.1 Dam Crest

The dam crest was generally level and in good condition with exception of a rutted area
along the crest between FGD Pond 1 and Pond 2 that is attributed to vehicle activity on a wet
area caused by snow melt. We saw no obvious signs of settlement or displacement. See
photos 9, 12, 22, 30, and 36.

6.3.2 Upstream Slope

There was no visual evidence of slumps or bulges on the slope that would be indicative of
stability issues. There are several of areas that are experiencing erosion. Near Station 46+00
in the groin, there are erosion rills that run from the crest to the water surface. Near Stations
73+00 and 84+00 where a pipe penetrates the dam near the crest there is erosion from mid-
slope to the water surface. The pipes exit the upstream slope below the crest and they lay
directly on the embankment. The pipes frequently freeze causing plant operations staff to cut
openings into the pipes, see photos 15 to 20. These intentional openings allow fluid to spill
out of the pipes and erode the embankment. Near Station 3+00 the ground shows significant
erosion in a ramp constructed on natural ground, see photos 33 and 34. The erosion issues
present on the upstream slope are repairable and at this time to not pose a dam safety issue.
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The upstream face of the dam does not have slope protection, see photo 35, and there is
localized wave cutting erosion of the eastern embankment (Stations 10+00 to Station 40+00)
that appears to extend about one foot above the reservoir water surface. This wave erosion
could be alleviated with the addition of riprap armament or other slope protection, however, the
2001 Design Report considered the anticipated loss of embankment due to wave erosion to
have negligible influence on the performance of the embankment because the eroded
compacted fill of the embankment would be replaced by settled FGD solids. This assumption
was justified in the 2001 Design Report because the planned 1.5-foot, or less, height of ponded
water on top of the FGD solids would cause the wave heights to be small and the associated
erosion to be small and the limited embankment erosion loss would be balanced by the planned
annual infilling of about a foot of solids. Assuming the ponded water depth was 1.5 feet during
the assessment, the observed erosion height of one foot above the water surface would result in
a loss of about 7.5 foot horizontal distance of compacted fill from the embankment. Strength
and permeability properties of the FGD solids were not developed in the 2001 design
information. However, GEI expects that the FGD solids that replace the embankment fill
would have lower strength properties compared to the original compacted embankment. The
2001 Design Report recommends addressing isolated areas of erosion by discharging effluent
at multiple points to allow for immediate infilling of the affected areas. PacifiCorp has
indicated that they do not plan to discharge at multiple points because it is not feasible. GEI
considers the embankment that is lost to erosion and backfilled by FGD solids to be a
sacrificial zone that does not contribute to the stability and seepage performance of the
constructed dike. GEI considers the discharge of FGD solids at various locations to address
localized areas of erosion to be feasible as one possible component of addressing erosion issues
at FGD Pond 2.

Except for localized slope erosion and the wave erosion, the upstream slope was observed to
be in good condition.

6.3.3 Downstream Slope and Toe

The downstream slope of the dam does not have additional erosion protection. It is currently
grass covered. Near Station 59+00 a 24-inch-diameter CMP culvert was observed at the
downstream toe that penetrates beneath the toe of the downstream slope, see photo 40. From the
subsequent review of design documents, it appears that this culvert was associated with former
saddle Dike Ill. Based on the drawings, the culvert extends from the downstream toe of Dike 111
a distance of approximately 225 feet to the north. The culvert should be removed or properly
abandoned by grouting full and the affected embankment repaired as necessary. Prior to
removing/abandoning the culvert the length and condition of the culvert should be confirmed.

The downstream slope and toe was observed to be in generally good condition.
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6.3.4 Emergency Spillway

There is no emergency spillway for FGD Pond 2.

6.3.5 Outlet Works

There is no outlet works for FGD Pond 2.

6.3.6 Internal Drains or Toe Drains

Seepage was being collected and pumped back into Pond 2 from the toe drain located
between Station 80+00 and 91+75.

6.4 Field Assessment Observations
6.4.1 Settlement

No evidence of significant settlement of FGD Pond 1 and FGD Pond 2 embankments was
observed.

6.4.2 Movement

No evidence was observed to indicate differential movement of the FGD Pond 1 and FGD
Pond 2 dams or the FGD Pond 1 concrete decant inlet structure.

6.4.3 Erosion

Erosion observed on FGD Pond 2 is generally minor, its source is apparent, and easily could
be repaired. The more significant erosion feature discussed above should be repaired and the
cause of the erosion addressed to prevent.

6.4.4 Seepage

No evidence of significant seepage through FGD Pond 1 or FGD Pond 2 dam embankments.
Seepage through both embankments has been mitigated with pump back systems. At FGD
Pond 1 a collector trench and sump had been used in the past. Seepage at FGD Pond 1 is
expected to continue to decline as the pond is dewatered and the sump pump is not in service
any longer. Seepage and/or groundwater, was observed in the sump as it is continuing to
flow and be collected by the trench drain. At FGD Pond 2, well points collect seepage and
then the effluent is pumped back into FGD Pond 2.
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6.4.5 Cracking

No cracks were observed in the upstream or downstream slopes or the crests of the dams.

6.4.6 Deterioration

No significant deterioration of FGD Pond 1 and FGD Pond 2 dams and structures was
observed.

6.4.7 Geologic Conditions

The geology of FGD Pond 1 and FGD Pond 2 project features is consistent with descriptions
in the available reports. There have been no studies or events (landslide, earthquake, etc.)
that would result in changes to the description of local geologic conditions.

6.4.8 Foundation Deterioration

No signs of foundation deterioration were observed for the FGD Pond 1 and FGD Pond 2
dams.

6.4.9 Condition of Spillway and Outlet Works

There is no spillway at FGD Pond 1 or FGD Pond 2. FGD Pond 1 outlet structure was
observed to be in acceptable condition. The decant structure trashrack should be cleaned of
debris and safety railings should be replaced, see photo 25. There is no outlet at FGD Pond 2
and water is only removed by evaporation.

6.4.10 Reservoir Rim Stability
No reservoir rim stability issues were observed.
6.4.11 Uplift Pressures on Structures, Foundations, and Abutments

There are no significant structures associated with the two impoundments. No evidence of
uplift pressure issues was observed.

6.4.12 Other Significant Conditions

No other conditions were observed that would affect the safety of the project structures.
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7.0 Structural Stability

7.1 Visual Observations

The inspection team saw no visible signs of instability associated with the FGD Pond 1 and
FGD Pond 2 dams during the June 9, 2009, site assessment.

7.2 Field Investigations

A Geotechnical Analysis Report for the FGD Pond 2 expansion was prepared by Maxim
Technologies Inc. in 2001. Subsurface investigations performed at the site consisted of:

e [n 2001, Maxim drilled 24 soil borings to depths ranging from approximately
20 to 66 feet below grade. Standard Penetration Tests (SPT) data was
recorded in the field. Laboratory tests consisted of gradation, Atterberg
Limits, moisture content, dry density, direct shear, swell/consolidation,
moisture-density relationship, specific gravity, and resistivity and pH.
Temporary casings were installed in select borings to allow ground water
level monitoring. Field permeability tests were performed in the bedrock.

e The 2001 Maxim report references previous laboratory testing completed by
Bechtel in 1973. This design document was not reviewed.

The stability analyses performed for the FGD Pond 1 construction and raise were not
received for this review. While FGD Pond 1 Dike A and B have shown no signs of stability
issues over the years, an analysis of FGD Pond 1 Dikes A and B would be advisable to
address the loading conditions for the planned closure.

FGD Pond 1 Dike B poses little risk to property or life as a failure would release materials
into FGD Pond 2, which contains similar materials. As FGD Pond 2 fills with solids, it will
act as a toe berm to increase the stability of Dike B.

The design report for FGD Pond 1 Dikes A and B was not available for review for this
assessment. As-built drawings for Dikes A and B were provided but did not provide any
documentation of the stability analyses completed for design.
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7.3 Discussion of Stability Analysis
7.3.1 FGD Pond 1

No stability analyses were provided to GEI from the design of FGD Pond 1. GEI completed
a representative static-steady seepage analysis for the maximum section of Dike A using
material properties developed for the FGD Pond 2 analyses.

7.3.2 FGD Pond 2

The 2001 study was completed to evaluate the stability of the proposed FGD Pond 2
embankment expansion by evaluating five cross section locations. Using STABL version 6,
developed by Purdue University, stability under steady seepage conditions and end of
construction conditions were evaluated using the Modified Bishop Method. For the seismic
case, an equivalent acceleration of 0.1g was applied as a pseudostatic coefficient to the
embankment. It was noted that a ground acceleration of 0.05g is appropriate for the region.

The material properties used in the stability modeling were based on laboratory testing of
site-specific materials and engineering judgment. The modeled sections were based on the
design geometry. The five sections evaluate stability at the most critical sections of the
embankment. Areas where pond solids or other weak foundation conditions were stabilized
by a layer of granular fill and geotextiles were not included in the stability models, which
implies the design considered the strength of the stabilized material to be equal to or higher
than the surrounding dam and foundation materials. Similarly, the stability analyses did not
include the cutoff wall, which implies the design considered the strength of the cement-
bentonite cutoff wall to be equal to or higher than the strength of the surrounding foundation
materials.

Old dike materials that underlie some parts of the embankment were not modeled in the
pertinent stability cross-sections. The old dike materials were primarily removed where key
trench was excavated and remain in some locations beneath the dam shells. The original
dikes and the new dam embankment were constructed of onsite borrow materials and this
similarity in materials may explain why different embankment material properties were not
assigned.

The phreatic surface used in the models was based on seepage output from the SEEP2D
software developed by the United States Army Engineer Waterways Experiment Station.
Input and output data was visualized using GMS, a graphical user interface program
developed by Brigham Young University. Hydraulic conductivity values were based on field
tests, laboratory tests, and engineering judgment. Seepage analyses were completed for a full
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reservoir of water El. 6,699, which neglects the benefits of a longer seepage path as the
impoundment fills with solids.

7.4 Factors of Safety
7.4.1 FGD Pond 1

No stability analyses were provided to GEI from the design of FGD Pond 1. GEI completed
a representative static-steady seepage analysis for the maximum section of Dike A and using
material properties developed for the FGD Pond 2 analyses. The phreatic surface was
estimated based on engineering judgment. Upstream slope protection material was ignored
and the core was modeled as a single material type. The resulting factor of safety exceeds
the minimum FERC requirement of 1.5. GEI performed a sensitivity analysis of modeling
the impoundment at the high water elevation of 6,694 and at the crest elevation of 6,702.5.
Factors of safety exceeded the minimum FERC requirements in all cases modeled (see
Appendix E.1).

7.4.2 FGD Pond 2

We reviewed the computed factors of safety for the embankment design contained in the
2001 Design Report (Maxim, 2001), which indicates the factors of safety for static steady-
seepage, earthquake (pseudostatic), and end of construction loading conditions meet or
exceed the required minimum factors of safety as defined by the FERC and the SEO Dam
Safety Bureau. The criteria are minimum factors of safety of 1.5 for steady-state seepage,
1.0 for pseudostatic seismic stability, and 1.1 for end of construction.

However, GEI was unable to reproduce the factors of safety reported in the 2001 Design
Report (see Appendix E.2). The check analyses at one location and cross-section of the
embankment by GEI resulted in factors of safety lower than those reported in the 2001
Design Report for end of construction and steady seepage analysis. The steady seepage with
a cutoff wall analysis at Section 8+00 resulted in a factor of safety of 1.33, which is lower
than the 1.5 factor of safety reported in 2001 for this section and lower than the minimum
required FERC factor of safety of 1.5.

GEI performed several stability analyses in an attempt to replicate the stability results
presented in the 2001 Design Report. These included varying the phreatic surface
downstream of the core and specifying the coordinates of the failure surfaces reported in the
2001 Design Report. The resulting factors of safety were lower than presented in the Design
Report for the range of conditions analyzed. In order to meet FERC factor of safety
guidelines for this analysis, it was necessary to model the steady seepage with a cutoff wall
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analysis at Section 8+00 with a phreatic surface having zero excess head in the downstream
shell, which would not be a conservative design assumption. To provide comparable
analyses to those in the 2001 Design Report, GEI did not neglect the sacrificial erosion zone
in the embankment model. Inclusion of the sacrificial erosion zone in stability analysis of
embankment is expected to result in further reductions in the calculated factor of safety due
to a net steepening of the upstream slope for pond operations based on the pond life cycle
analysis.

GELI’s review analyses were completed with GeoStudio 2007 v. 7.14 stability module
SLOPE/W, by GEO-SLOPE International, Ltd. As indicated in Table 7.1, the minimum
calculated factor of safety resulting from GEI’s review of the static — steady seepage analyses
is less than required.

Table 7.1: Stability Factors of Safety for FGD Pond 2 and Guidance Values

Loading Condition Mmiz(é%lflg:;idrtl;os Mm'(gg:cgé?,tiisv;:os Min. Required FOS
Full Reservoir — .
Static-Steady Seepage 1.5 1.33 (at Station 8+00) 1.5
Full Reservoir — SS with
pseudostatic earthquake 1.1 1.18 1.0
(0.19)
End Of Construction 1.4 1.23 1.1

Based on our field observations, the FGD Pond 2 embankment appears to be performing
adequately in terms of stability and seepage. However, the FGD Pond 2 is in the early stages
of filling and it would be prudent to re-evaluate the static stability and seepage stability in the
near term to address the questions regarding the design analyses and characterize the
embankment geometry consistent with the sacrificial zone, or to include material properties
of FGD solids if they are to be considered part of the embankment, Pond management
operations should be monitored to follow the life cycle operations analysis and to maintain
measured embankment erosion within the embankment geometry used to establish the
stability of the facility.

7.5 Seismic Stability - Liquefaction Potential
The liquefaction potential was not analyzed for the expansion of FGD Pond 2. Liquefiable

soils were not encountered during the soil investigation performed for FGD Pond 2 and are
also not expected to be present in FGD Pond 1.
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7.6 Summary of Results
7.6.1 FGD Pond 2

The stability analyses that have been performed for FGD Pond 2 appear to have been
performed for the most critical sections of the embankment.

The structural stability of four of the five embankment sections evaluated for FGD Pond 2
meets or exceeds the minimum required factors of safety in accordance with FERC
guidelines. Check analyses completed by GEI show the factor of safety for steady seepage
conditions is 1.33 at FGD Pond 2 Station 8+00, which is below the FERC minimum required
criteria of 1.5. A factor of safety of 1.33 is substantially below the required factor of safety,
however it does not indicate impending instability. The check analyses performed by GEI
resulted in lower calculated factors of safety for steady seepage and end of construction
conditions than reported in the 2001 Design Report. It is concerning that the design stability
analyses are not reproducible.

The 2001 design stability and seepage analyses are not fully representative of the as-
constructed conditions. Importantly, the sacrificial zone of the embankment that is lost to
wave erosion and the resulting steepened upstream slope is not represented in the cross-
sections analyzed for stability or seepage. The cement-bentonite slurry wall is not included
in the stability cross-sections, however the strength of the cement-bentonite wall is expected
to be equal or higher than the surrounding materials. At several locations, the FGD Pond 2
dam embankment is constructed on top of old dike materials or pond solids. The strength
properties of these underlying materials is not discussed or accounted for in the 2001 Design
Report, except that these materials may have been considered to have equivalent properties to
the engineered fill of the new embankment and did not need to be distinguished in the
analysis, which may not be a conservative approach.

A filter compatibility evaluation was not included in the 2001 Design Report for the granular

stabilization material beneath the upstream and downstream shells of the dam. The filter
compatibility for the toe drain should also be reviewed.
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8.0 Spillway Adequacy

8.1 Floods of Record
Floods of record have not been evaluated for the ponds at the Jim Bridger facility.
8.2 Inflow Design Floods

Inflow design flood information was included in the FGD Pond 2 Design Report and
consisted of back-to-back 100 year events over the basin plus a 100-year event occurring on
the pond area. This inflow design flood was approved by the Wyoming SEO and resulted in
a 1 foot flood surcharge on the pond area. The inflow design flood for a Significant Hazard
Dam would generally be one-half the Probable Maximum Flood (PMF) based on FERC
guidelines and federal dam practice.

8.2.1 Determination of the PMF

The PMF was not evaluated in the design of FGD Ponds 1 and 2. For the purpose of this
review, a preliminary estimate of the Probable Maximum Precipitation (PMP) hydrology of
the basin is discussed below.

A 24-hour, 10 square mile PMP is estimated to be 18 inches and the %> PMP would be
9 inches or 0.75 feet.

FGD Pond 1 would receive 9 inches falling directly on its surface plus water from an
estimated additional 123 acres of contributing basin area. FGD Pond 1 has an upstream
diversion ditch that is sized for the 100 year, but is considered to convey ¥4 of the 100 year
before the ditch fails for this analysis. The resulting inflow to the pond is 0.35 feet of
surcharge in the pond. The total for the Probable Maximum Flood (PMF) is 1.1 feet of
surcharge on the pond. FGD Pond 1 has limited freeboard as it is nearly full of ash. Based
on the interim cover grading plan, which indicates that Dike B is one foot lower than the
Main Dam, a majority of this flood would run-off towards Dike B. The existing decant outlet
structure located at Dike B is considered to have limited capacity during such a large, rare
flood to convey the inflow flood to FGD Pond 2. The remaining flood flows would likely
overtop Dike B and flow into FGD Pond 2.

Similarly, FGD Pond 2 would receive 9 inches falling directly on its surface plus runoff from an
estimated 1,148 acres of total contributing basin area, which includes the pond area. FGD Pond
2 has an upstream diversion ditch that is sized for the 100 year, but is considered to convey ¥4 of
the 100 year before the ditch fails for this analysis. Adjusting the volume by deducting the flood
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captured by the diversion ditch before the ditch fails results in an inflow flood of an estimated
798 acre-feet into a 392 acre pond, which results in a 2 foot surcharge on the pond.

Additionally, there is a potential to add 0.25 feet for runoff from FGD Pond 1, as discussed
above, for a total of 2.25 foot surcharge on FGD Pond 2. FGD Pond 2 was designed for
3 feet of freeboard and can store the ¥2 PMF.

8.2.2 Freeboard Adequacy

The freeboard at FGD Pond 1 is not adequate because the freeboard has been nearly
eliminated by filling the pond to just below the dam crest with solids. Large, rare, storm
inflow floods to FGD Pond 1 are expected to runoff over Dike B and into FGD Pond 2 with a
potential to erode and damage Dike B.

The available freeboard at FGD Pond 2 is adequate based on the design inflow flood and for
the %2 PMF.

8.2.3 Dam Break Analysis

Dam break analyses have not been performed for the either FGD Pond 1 or 2 embankments.
FGD Ponds 1 and 2 are currently classified as Significant Hazard and we concur with this
rating as a minimum. FGD Pond 1 is out-of-service, full of ash that is in a dewatered state
from pumping, and the pond will be undergoing closure following an approved closure plan.
Therefore, a dam break analysis is not considered necessary for FGD Pond 1.

A dam break analysis for FGD Pond 2 would be based on the assumption that the
impoundment is filled to capacity with materials that behave as a liquid. Breach flows would
cross a county road that is located within a few hundred feet downstream of the dam. The
drainageway is a broad, dry wash and flood flows would need to travel for about 7 miles to
reach the 1-80 embankment, which crosses the drainage. A visual inspection of the drainage
way at the 1-80 embankment indicates a potential for a breach flood, if substantial flows are
not otherwise attenuated upstream in the drainageway, to overtop Interstate 80. At the
location where the main drainage meets 1-80, the drainage is restricted, the 1-80 embankment
and the railroad embankment terminate the drainage with a potentially small storage
capacity, and the available culverts appear undersized for the anticipated flow. If the results
of a dam break analysis indicate that 1-80 would be overtopped, then there would be an
associated high potential for loss of life. We recommend dam break analyses and inundation
mapping be performed for FGD Pond 2.

8.2.4 Spillway Rating Curves

There are no spillways associated with either FGD Pond 1 or FGD Pond 2.
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9.0 Adequacy of Maintenance and Methods of
Operation

9.1 Procedures

Currently there is no formal Operation & Maintenance Manual in use at the Jim Bridger
Plant. Engineering staff is currently considering formalizing the standard operational
procedures to inspect, maintain, report, and operate the system. Several of the plant
engineers and operating personnel have been with the facility for many years. The power
plant is manned 24 hours a day, seven days a week. There is a daily equipment check
performed by plant personnel.

9.2 Maintenance of Impoundments

Maintenance of the two impoundments is performed by Jim Bridger Plant staff under the
guidance of PacifiCorp managers and engineers.

9.3 Surveillance
The impoundments are patrolled by plant personnel. Plant personnel are available at the

power plant and on 24-hour call for any emergencies that may arise. There are no automatic
alarm systems at the impoundments.
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10.0 Emergency Action Plan

An Emergency Action Plan (EAP) and inundation mapping has not been developed for the
Significant Hazard dams at this site and is not required as part of the dam safety program in

Wyoming.
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11.0 Conclusions

11.1 Assessment of Dams
11.1.1 Field Assessment

The FGD Pond 1 and FGD Pond 2 embankments were generally found to be in satisfactory
condition.

11.1.2 Stability Analysis (Adequacy of Factors of Safety)

The check stability analyses completed by GEI for FGD Pond 2 embankment expansion meet
the minimum required factors of safety criteria according to SEO and the FERC guidance,
except the steady seepage analysis at Station 8+00 yields a factor of safety of 1.33, which is
lower than required. These analyses generally include use of appropriate material properties
and loading conditions, however, the modeled geometry does not account for the loss of
upstream embankment due to wave erosion and potential weaker materials underlying parts
of the dam shells that were not explicitly addressed in the models. While GEIs review
analysis factor of safety for FGD Pond 2 at Station 8+00 is substantially below the required
minimum, it does not indicate impending instability of the dam. Our field observations
indicate the embankment was performing satisfactorily at the time of the assessment.

The check analyses performed by GEI for steady seepage and end of construction loading
conditions resulted in lower factors of safety than the 2001 design analyses. While some
variance in stability model results can be expected, the difference between the results or our
check analyses and those reported in the 2001 design is significant. The factors of safety
reported in the 2001 Design Report were not reproducible based on the information provided
in Appendix D of the report.

11.1.3 Embankment Settlement at Station 54+00

The addendum to the design report (Maxim, 2002) discusses a concern for soils that exhibit
collapse potential in the foundation near Station 54+00. It was advised in the addendum
appendix that this area should be observed at least once every three months for the first year
and once every year thereafter for cracking and/or settlement. While no obvious signs of
settlement or cracking were observed in this area during our site visit, the monitoring advised
by the addendum is sound and should be a documented part of operations. Particular
attention to monitoring this area should be made as the embankment and foundation become
saturated.
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11.1.4 Spillway Adequacy and Outlet Works

Neither FGD Pond 1 nor FGD Pond 2 has emergency spillways. FGD Pond 1 is nearly full
of solids and has little freeboard. Therefore, large floods would be assumed to runoff from
FGD Pond 1 and, based on the crest elevation of Dike B being one foot lower than the main
dam crest, this runoff would flow primarily into FGD Pond 2. Runoff from Pond 1 should be
managed to avoid erosion damage to Dike B.

FGD Pond 2 was designed to have 3 feet of operating freeboard, which is sufficient to store
the ¥2 PMF for Pond 2 as well as runoff for the %2 PMF from Pond 1. The available storage
in FGD Pond 2 exceeds the requirement to safely store the %2 PMF in accordance with
general federal engineering practice for Significant Hazard dams. A preliminary estimate of
the PMP was made for purposes of this report.

FGD Pond 1 decant outlet structure functions adequately as the inlet for FGD Pond 2. The
inlet receives pumped effluent from the plant and the water from FGD Pond 1 dewatering
well points.

11.2 Adequacy of Maintenance and Surveillance

FGD Pond 1 and Pond 2 have acceptable maintenance and surveillance programs, except for
instrumentation and vegetation and the need to verify a culvert identified during the
assessment. Instrumentation is lacking for both FGD Pond 1 and FGD Pond 2. The
excessive vegetation on FGD Pond 1 main dam should be controlled until it is officially
closed because its status as an impoundment necessitates basic maintenance, including
control of vegetation. While such vegetation with intrusive root systems is not acceptable on
dam embankments, PacifiCorp may choose to incorporate the existing, or similar, vegetation
into the final soil cover in accordance with the closure plan assuming FGD Pond 1 remains
dewatered and closure cover construction occurs in the near future. Evaluate the purpose and
extent of the CMP culvert identified at the downstream toe of FGD Pond 2 near Station
59+00, and, if it serves no useful purpose or penetrates beneath the dam, either abandon by
grouting full or remove the CMP. Implement a formalized inspection and documentaion
process for the Significant Hazard class impoundments.
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12.0 Recommendations

12.1 Corrective Measures for the Structures
12.1.1 FGD Pond 1

1. During the interim period until the final cover is installed and closure is completed, it
is important to be able to route flood flows across FGD Pond 1 such that unacceptable
erosion damage to Dike B does not occur. Measures could include maintaining
adequate capacity for flood storage or providing erosion protection for Dike B.

12.1.2 FGD Pond 2

1. The calculated factor of safety at Station 8+00 of 1.33 for static steady-seepage is
below the state and federal guidance of 1.5. Re-evaluate this loading condition at
Station 8+00 and, if the issue cannot be resolved by analysis, implement measures to
improve the stability to achieve a factor of safety of 1.5. Also, the 2001 stability
results could not be reproduced in check analyses and did not address the anticipated
loss of embankment due to the planned erosion of the upstream slope. Revisit and
revise the 2001 stability analysis as necessary to complete the documentation of the
design.

2. Protect the embankment crest from developing soft spots that result in vehicle ruts by
restricting vehicle traffic or upgrading the crest surface in problem areas.

3. Consistent with the 2002 Addendum to the Design Report, settlement monitoring near
Station 54+00 should be performed and documented as part of operations. This
monitoring should include documentation of observed embankment conditions at, and
around, Station 54+00, and a surveyed crest settlement monument.

4. Abandon the CMP at Station 59+00 in-place by grouting full or remove the CMP if it
is found to serve no useful purpose or if it penetrates beneath the dam.

12.1.3 FGD Pond 1 Outlet Structure — FGD Pond 2 Inlet Structure

1. Repair the north and west safety railing, stabilize surrounding soils, and clear debris
from the structure.
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12.2 Corrective Measures Required for Maintenance and
Surveillance Procedures

1. Address the excessive sage brush vegetation on FGD Pond 1 main dam.

2. Monitor and repair the minor surface erosion present at various locations on the
upstream face of FGD Pond 2.

3. Perform studies to demonstrate that FGD solids are equal to, or stronger than, the
compacted embankment or discount the contribution of infilling with FGD solids to
replace eroded dam embankment. Monitor wave erosion and take measures to
address excessive erosion such that the upstream slope geometry remains within an
acceptable sacrificial zone as identified based on revised slope stability and seepage
analysis for the dam.

4. Document inspections using a checklist for consistency.

12.3 Corrective Measures Required for the Methods of Operation
of the Project Works

None.

12.4 Any New or Additional Monitoring Instruments, Periodic
Observations, or Other Methods of Monitoring Project Works
or Conditions That May Be Required

1. Install instrumentation to monitor the performance of the FGD Pond 2 dams and
dikes and implement a program of regular readings and engineering evaluation of the
data. Instrumentation and the associated monitoring program provide important
information about the internal performance of a dam and its foundation.
Instrumentation may be implemented as a modest program at key locations initially
and supplemented in the future based on the monitoring results and visual inspections
of the dam performance.

2. Continue monitoring seepage at the downstream toe of FGD Pond 2 northern
embankment for any changes in seepage quantity and flow rate or evidence that the
flow is carrying soil/ash particles from the embankment.
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12.5 Acknowledgement of Assessment

I acknowledge that the management unit(s) referenced herein was personally inspected by me
and was found to be in the following condition:

SATISFACTORY

POOR
UNSATISFACTORY

DEFINITIONS FOR ASSESSMENT

SATISFACTORY
No existing or potential management unit safety deficiencies are recognized.

Acceptable performance is expected under all applicable loading conditions (static,
hydrologic, seismic) in accordance with the applicable criteria. Minor maintenance

items may be required.

FAIR
Acceptable performance is expected under all required loading conditions (static,

hydrologic, 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, seismic) in accordance with the applicable dam safety regulatory
criteria. Remedial action is necessary. POOR also applies when further critical
studies or investigations are needed to identify any potential dam safety deficiencies.

UNSATISFACTORY
Considered unsafe. A dam safety deficiency is recognized that requires immediate or

emergency remedial action for problem resolution. Reservoir restrictions may be

necessary. AV,
N
K\ esseoe, (Y 4}//

D \2 G. 630:9(“9

(=
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I acknowledge that the management unit referenced herein:

Has been assessed on  June 9 and 10, 2009 (date)

‘ L
Lotoe
. _ - Yy SIONAL NN
Signature: 'E/%/,kw My

31

.
ST
N
AT

091330 Coal Ash Impoundment - Specific Site Assessment

GEI Consultants, Inc.
FINAL Report - PacifiCorp Energy: Jim Bridger Power Station



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

List of Participants:

Stephen G. Brown, P.E.
Amber L. Misgen

Joe Byron

Jeff Tucker

Michael Meyer, P.E.
Paul Falhsing, P.E.
Larry Stockdale, P.E.

Louis Harmon, P.E., P.G.

GEI Consultants, Inc.

GEI Consultants, Inc.

Environmental Protection Agency

PacifiCorp Energy

PacifiCorp Energy Jim Bridger Power Station
PacifiCorp Energy Jim Bridger Power Station
SEQ Safety of Dams Engineer

SEO Water and Wastewater Program Manager.

32

GEI Consultants, Inc.

091330 Coal Ash Impoundment - Specific Site Assessment
FINAL Report - PacifiCorp Energy: Jim Bridger Power Station



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

13.0 References

PacifiCorp Energy, 2009, PacifiCorp Energy’s 104(e) Response for the Jim Bridger Power
Station, Prepared for U.S. Environmental Protection Agency, March 30.

Maxim Technologies, Inc. (Maxim), 2001, Jim Bridger Plant FGD POND 2 Expansion Point
of Rocks, Wyoming, Prepared for PacifiCorp Energy, December 3.

Maxim Technologies, Inc. (Maxim), 2002, Jim Bridger Plant FGD POND 2 Expansion Point
of Rocks, Wyoming, Exhibit A: Scope of Work and Appendices A to G, Prepared for
PacifiCorp Energy, February.

Maxim Technologies, Inc. (Maxim), 2002, Addendum No. 1 Jim Bridger Plant FGD POND
2 Expansion Point of Rocks, Wyoming, Prepared for PacifiCorp Energy, April 16.

Wyoming State Engineers Office — Inspection Reports for 2004 and 2009 For FGD Pond 1,
FGD Pond 2 and Evaporation Pond.

Maxim Technologies, Inc. (Maxim), 2002, As-Built revisions 2004, Jim Bridger plant FGD
Pond 2 Expansion, Engineering Drawings, Sheets JB2000C064Y-0 to -11.

Bechtel, 1978, revisions thru 1984, Engineering Drawings, Sheets C-4600, C-4603 to C-
4605.

Bechtel, 1970’s, Engineering Drawings, Sheets ¢-530, C-531, C580

Bechtel, 1990 revisions thru 1991, General Arrangement Concrete Outline and Excavation
Discharge Structure, Engineering Drawings, Sheet C-0752R.

Bechtel, 1989, Unit 4 FGD Pond Expansion *89, Engineering Drawings, Sheets 7728-C-
4534 and 7728-C-4535.

Bechtel, 2000, FGD Spent Liquor Pond Modifications: Pond Discharge Structure
Modifications Plan and Section, Engineering Drawing, SheetJB200C021-C03.

MWH and WET, 2008, FGD Pond1 Closure Plan.
WET, 2001 FGD Pond 2 Expansion Application Volumes 1 and 2.

33

GEI Consultants, Inc. 091330 Coal Ash Impoundment - Specific Site Assessment
FINAL Report - PacifiCorp Energy: Jim Bridger Power Station



KWH, 2009, Groundwater Report -Tracking for Meter #50921299 at FGD Pond 2 Pump
Back Sump.

2009 Groundwater Report, FGD Pond 2 Surface Elevation, Engineering Drawing.

Federal Emergency Management Agency (FEMA), 2004, Federal Guidelines for Dam
Safety, April.

Federal Emergency Management Agency (FEMA), 2007, Emergency Action Planning for
State Regulated High-Hazard Potential Dams, August.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

34

GEI Consultants, Inc. 091330 Coal Ash Impoundment - Specific Site Assessment
FINAL Report - PacifiCorp Energy: Jim Bridger Power Station




Figures

ININWND0A IAIHDOYEY vYd3 SN



P:\091330 - Lockheed Martin Coal Ash Impoundments\JimBridger WY\Report Figures\ FIGURE 1 SITE VICINITY MAP.dwg Sep

Wintan  Winton

Junctio n
*Dinas
Stansbury Stansbury
Junctian
L-]
Reliance
o

MNorth Baxter \\.\

P

g

e “Baxter
Boy, LN \
\ - /l.r\\l.lll -
\ oDOnr Springs

Bryan
: Cappos lames Town - 30
e N AT
Lot w Y o
Green x_..ifﬂwlf\\
omo:__.. Baxter
McKinnon
o,.-z_.:u_o:

Superior

Thayer

;\&3 Bridger Power Station
Junction

P “=Shiprock i :
Fy oo Tuproc Point Of Rocks
et -
Salt Wells

Hallville
[-]

ommmnx Buttes

20
pf(i“?
——— Table F

Monell
L-]

Bitter Creek
L-]

Assessment of Dam Safety
PacifiCorp Energy, Jim Bridger Power Station

Edison, NJ

Lockheed-Martin Corporation

m m— Consultants

SITE VICINITY MAP

Project 091330

September 2009

Figure 1




P:\091330 - Lockheed Martin Coal Ash Impoundments\JimBridger WY\Report Figures\ FIGURE 2 SITE MAP.dwg Sep 2009

NOILYHOdVA3

aNOd
¢ ANOd do4

—
o
o
Q
0
1o}
®
m
o
o
e a
25
pd
g9
)
3
s
o
=
o
>

uonels Jemod Jebpug wip ‘ABisuz diopioed
Alajeg weq Jo JusWssassy

NOILVLS
d3aMOd

0€€160 109loid
SJUBYNSUOD
. W “

5ora
SN A

b1

.

6002 lequeides

W <

dVIN 31IS

.@S’

Z 2InBi4




Appendix A

Instrumentation Data — (No instrumentation data available)
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Appendix B

Inspection Checklist

June 9, 2009
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

_Site Name: Pac(e1eqll, Tin BRIG L Date: June 9,2c09.
Unit Name: F4D # 41 Operator's Name: Pre(ricobp
Unit 1.D.. Loyom g # 459 4R, Hazard Potential Classification® High @ﬂﬁ@ Low

Inspector's Name: <Teprens &. BRawal £ €., GEI ConsUACTANTS, TN -
Check the appropriate box below. Provide comments when appropriafe. If nol applicable or nof available, record "N/A". Any unusua) congilions or

construclion practices 1hal sheuld be noled in the comments section. For large diked embankmenls, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximale area thal the form applies 1o in commenis.

DA™ CRE&ST &L. 67025 Yes  No Yes  No
1. Frequency of Company’'s Dam [nspections? 18. Stoughing or bulging on slopes? ‘ v
2. Pool elevation (operator records)? (L, (x99 . s \/ 19. Major arosion of slope daterioration? et/ loe \/

T
3. Decant inlel elevallon (operator records)? (v ) \/ 20. Decant Pipes: X 1\//[1
4. Open channet spillway elevation {operalor records)? NIA Is waler enlering inlet, bul not exiting outlet?
5. Lowest dam crest elevation (operator records)? é’,"DE-, =2 / Is water exiting oullat, but not enfering inlet?
6. If inslcumentalion is present, are readings ALO " . 5
recorded (operator records)? L\f\é{“ﬂ\n’lm@ "[ I3 water exiling outlsl flowing clear?

21. Seepage (specify location, if saepage carries fines,
and approximale seepage rate below):

Underdraim foe Leachalel
.‘:&w-fll.p;\% "

At isolaled points on embankment slopes?

7. 1s the embankment currently under conslruction?

\3;-*-

8. Foundallon preparalion (remove vegetation,sfumps,
fopsoil in area where embankment fill will be placed)?

9 Trees growing on embankment? (If so, indicate
_largest diametar below)

10 Cracks or scarps on cres(?

From underdrain?

A

At natural hillside in the embankment area?

11. Is lhere signiticant seltlement along the cras? Over widespread areas?

12. Are decanl \rashracks clear and in place? NoN§ From downsiream foundation area?

NS SR B

13. Dep}gidhéror sinkholes in taltings surface or

whirlpool in the pool area? "Boils" beneath stream or ponded waier?

14. Clogged spillways, groin or diversion dilches? Around the oulside of the decant pipe?

22. Surface movements in valiey bottom or on hillside?

16. Are oullets of decanl or underdrains blocked?

23. Waler against downstream toe?

17. Cracks or scarps on slopas?

NANOLHNASIHNAS

24, Were Photos taken during the dam inspection? s

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volumae, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
2. Topor Fab sdhids & £0. 0619.S %, Bubd & full and 4D resifuals
ate o Lovgen dwsposed vn pondl
3, Decank a\\&:\} used 15 dr%'okcuge aéo.ncap edormuder events . erreﬂ%g
_pfa,/w't dhc/&ﬁn‘*{f_ (s %Ov?eo( el ec:H%'(E d tscharge. wnle dedant Struekure .
The decank shrusture '« Ffa,mecﬂ & be abandaned dhen TED*L TS cateed .

0. Sebstantiac WZODY Shel | TRUNE. DA, To 4"

12 DECANT 15 A DROP INAT Box. WITH STOPLIGE AND Bo'db STECL quTLET Pifh-
@, (o PqD#H2.
EPA FORM -XXXX
% 20. Fab#
Stgcindesd To DECANT STEATURE ANES FLAWS (NTo 4D e




U. S. Environmental Protection Agency .

\S“OBVWS

Coal Combustion Waste (CCW)
Impoundment {nspection

Impoundment NPDES Permit # Zaro DiscHARGE — INSPECTOR_S7gpranN g . Brawn

Date June 3,207 e GeT CoNSULTANTS ;1N C .

Impoundment Name Ean ¥ L L

Impoundment Company _ PaAciFicork¥

EPA Region &

State Agency (Field Office) Addresss quoqu D Arw, SA—F&% <T&TE NG INeRLS OFFIch
oo W zs'h steeat

Name of Impoundment _ £¢ 1 +#+ 4 CHEYenNNAE | WY 82007

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New Update

Yes No
Is impoundment currently under construction? v’
Is water or ccw currently being pumped into
the impoundiment? il AT e

IMPOUNDMENT FUNCTION: Smees FLut Gas frmmission donTRol RP&SIDnALS
WITH paiNOR. AmwnTs oF Fuy AsH £ BoTrom ASH.

Nearest Downstream Town : Name  Foior oF Kocks , Wamng

Distance from the impoundment D aILBS

Impoundment # & 3¢, Z;fgjf PLANT ccop. D

Location: %ongltu s0¢ Degrees 44 Minutes 2.8 Seconds
Latitude _ 4/ Degrees 45 Minutes /3.7 Seconds
State vy County  SweeTwhATer

Does a statc agency regulate this impoundment? YES .~ NO

If So Which State Agency? Yo ming 5&4#1@@ aF-_DALS

¥ CoNV. FRom PLANT copRD To WYaming eaorD . SEE becrtre D

EPA Form XXXX-XXX, Jan 09 FLD Podi ERPANTON | OF 3 1978 |



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.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human hfe and low cconomic and/or environmental losses. Losses arc principally
limited to the owncr’s property.

v SIGNIFICANT HAZARD POTENTIAL: Dams assigned the signilicant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline 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 arcas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification arc those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING IFOR HAZARD RATING CHOSEN
STGNIFEANT HAZARLD Asst4nt s &Y Wﬁwmmfé Gpm_Sark iy

/s LONFLSTHENT LITH POTENTAL £9L. ,EA/V/wiv/méNTﬁa//& P

 paAGhk (N EVENT L A PoTEnTial [l RS (NG
CLASS FreATien) To figh HAZAZS) WIHCD NEED 76 Lons Q&s
(OTRNTIAL Lol SNTFLINWS To yRETOF T-BO . DISCertsis
CHBrNEL pNARRINWE AT T =50 AND Tith  HLXUSTinG CalvELTT MAy
MoT BE_HDE QUATE. 75 MASS T FLIW' TN e1i/ ShTion/ mariiis
T (D BE MELOLD 75 BLhcUnTh THIS FINCERLA . NOTE _7AIT
CLAvNRD Cifure, CAPANG TF TS NACTIVE PoND AnD NewhTreing
PUmAnNG (S ExfRarsd 70 _LEDueE Fidw MIlitiTy oF THAE
£ D REs/IOnALS I THE Ut IMENT.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

o CROSS-VALLEY

orviginal
ground

INPOUNOMENTY - .

SIDE-HILL

oniginal
grovnd

DIKED

Walcr or ¢ewv

original ground

INCISED

5 original
grownd

. Cross-Valley /®ikeb domémprionl

Side-Hill

Diked

Incised (form completion optional)

Combination Incised/Diked
Embankment Height =22,  feet
Pool Area 32
Current Freeboard = feet

EPA Form XXXX-XXX, Jan 09

acres Liner

Pr*oceﬂedz SbmﬁQ cord VAt

Embankment Material__gwf_/cq' SAVD SHELLS -
CLiYy
Liner Permeability | x 10 % emfsec. Esr. P 5’@‘3 Lty




TYPE OF OUTLET (Mark all that apply)

[ , Opel'l Channel Spi.llway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Widhh Top Widih
Triangular

B Rectangular AN tl)cp\h AN / 1 Depily
—>
_ lrregular tatom
- Width
—_— depth R RECTANGULAR RREGUIAR
bottom (or average) width Average Wil
top width g oo
Widih
B Outlet

0 . .
2o Inside diameter

Material Inside | Diameter
______corrugated metal
v~ welded steel
concrete
__plastic (hdpe, pve, ctc.)
_____other (specify)

Is water flowing through the outlet? *YES L NO S
Pipr. ELIWN, NTT DE ¢ ANT
Frgmn E6D L.

Flow curRAeNTLY By PASIRS
Fe.b®4.,

_ No Outlet

_Other Type of Outlet (specify)

The Impoundment was Designed By~ Beerrar. core. , \91%

EPA Form XXXX-XXX, Jan 09 4



Has there ever been a failure at this site?

If So When?

YES

If So Please Describe :

NO

~
v

EPA Form XXXX-XXX, Jan 09



Has there ever been significant scepages at this sitc? YES .~ NO

If So When? _mib 70 Late (9905 FesT occurerenscr. -

IF So Pleasc Describe: _ Segpace. AT LefT AGutmenT oF Fab 4
StEPAE THRINGH AR WTIMENT FONMNDATIIN ROCK INAS CAOTHRED AY
[SSTALUNG A FRENCH DRALN Ly PAYEC~Fiusd TRENCH WITH PRACOAATED
PLet) Bp(D  Punnp  BhCle Sump.

Pume Ras NoT hen (N Suluck. Fir. SeVELALYRAKS Sinte. FGD RESIDUACS
NO (dgbE Ppcad (N FGDD ¥4 . Sume WhS ofatdUed 7> HAVE.

WARTRR INIT  — WATER. WAS CHARATERIZED AS gRauNL wATEL ‘
AD Mot ASS0C. WITH PoAD Sollbs Ry PAciE|(orl PERSINNEL (DURING
S1Th VISIT)

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past scepages or breaches
at this site? YES  NO

If so, which method (e.g., piczometers, gw pumping,...)? ?me:\i\) .r{ﬁ,m wells .

If s0 Please Describe A ww’f cqﬁ L R Ptk B
& doedy neldted 4= o &&aga—eﬁ—m &H@ gwnmer hds-
wnulefled il S Ra Gagvvaded dageids ’f—oLrowJ davn— (e
wektrnal. veilie Sreell i Tte cinpimrdictits . Tiread m&\ﬁm €
vz s dang. anouw&\ g SHL««(HAMJ_Z@&W{% Wﬂ Cms"k’uoéwh
0‘29 7,208 it A:NMM pMOtﬁ oguswre B«Qﬁ.m ceadon gﬁﬁg a

mf Wi arafin 4
J el

EPA Form XXXX-XXX, Jan 09



US Environmental
Coal Combustion Dam Inspection Checklist Form Prolection Agency

_Site Name:  he(ee Goipf, T Aeyenr Date: Tine. D, 7009
UnitName: FD # 2 Operator's Name: CaAc(yicorp
Unit I.D.: Wy owming T #+ (122 L Hazard Potential Classification: Hlgh \Significant/ Low

Inspector's Name: <7epPHAaN & . BEAVA, GEIL CINSUCTANTS , Taje
Check the appropriate box below. Provide comments when appropriate. If nol applicable or nof available, record "N/A", Any unusual condilions or
conslruction practices that should be noled in the commenis section. For large diked embankmentis, separate checklisls may be used for different
embankmeni aseas. If separale (orms are vsed, identify approximate area (hal the form applies 10 in comments.

DA CREST EL. 6702 Yes  No Yes  No
1. Frequency of Company's Dam Inspeclions? 18. Sloughing or bulging on slopes? L
2. Poot elevation (operator records)? < . (o(<]Y | o/ 19. Major erosion or slope deferioration? A LaJo 2, 7 Lbeac \/
3 Dacant inlel slavalion {operator records)?  alppalfe. N/i\ 20. Decant Pipes: N lﬂ
4 Open channel spillway elevation (operalor records)? A Is water enlering inle{, but not axlling outlet?
5. Lowest dam cresl elevation (operalor records}? Is waler exiting outlst, but not entering Inlat?
8. If instrumentalion is present, are readings Y&S Nelt BeAD | . . 5

recorded (operator records)? Conte \ \// Is water exiting outlef flowing ctear?
7. Is the embankment currenily under construction? \/ gjlaS;c;;;::gﬁn(asge;g:plggzilgl\é I;:foe\f)?ge caries fines,
8. Foundatlon preparation (remove vegetation,stumps, o
{opsoil in area where embankmeni (ill will be placed)? l/ From underdrain? M/"ﬁl
8 Trees growing on embankment? (if so, indicate : : 5
" largost diametor below) W Atisolated points on embankment slopes? v
10 Cracks or scarps on cresl? Lt At natural hillside in the embankmenl area? e
11. Is there significan! seltlement along the crest? " Over widespread areas? i il
12. Are decsnl irashracks clear and in place? N / H From downslream foungalion area? /
13. Depressions or sinkholes in tallings surface or ' “Boils" )

whirlpool in the pool area? i Boils” beneath stream or ponded waler? ‘/
14. Clogged spillways, groin or diversion ditches? <l Around the oulside of the decant pipe? N /A .
-

15. Ara splllway or ditch linings deterioraled? N/t‘ 22. Surface movements in vallay boltom or on hillside? /
16. Are oullets of decant or underdrains biocked? NA 23. Waler againsi downstream toe? \/
17. Cracks or scarps on slopas? 1// 24. Were Photos {aken during the dam inspsclion? ‘/

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

21, Tok De&il FonNSATwn SRECAGE T«tf Loo0 To [®,000 aLa_fL gan MoNTH
20. No ouwtlet or deaants pupe Dumn%’i tndlo -ﬂ(cn\ elant develops. fras fan

T

1 feot free water over kélb selids - s defth will decrease as e £olls

__.Wlﬁx szij De/rn»:o(' m%uiras E’free_boarck,
ot Lpcatein rrﬁ See ot /ﬁe Lenin. Qbudu shaved Seepose Y fﬁﬂ*a’tgi)/la

J
famdmfm\n umﬁem{ M 0 ﬁmbmmwt pntrmedy o Upnaer tead . sl
ottrec JasFuments are ﬁj{‘d\/ta{éj o Thio emboanfKmen . 0
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U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit# rlone - %&ﬁobﬁsmﬁquINSPECTOR STaPHEN G, Beava
Date _Fune. 9 2009 . GeT. CONSUCTANTS, INe .

Impoundment Name  FaD #2.

Impoundment Company Pac.rFilpep

EPA Region &

State Agency (Field Office) Addresss _yo MING  DAM CAFETY — STATG NG WNELLS OF Fiek
(22w 25 Sidessy

Name of Impoundment FgD # 2. CHE Y BANE ., WY #2507

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New o+~ Update

Yes No
Is impoundment currently under construction? L
Is water or ccw currently being pumped into
the impoundiment? __\4__

IMPOUNDMENT FUNCTION:  S0eace oF FLUG GAS £uamission ConTRoLS

Gounty Remd> (5 Loeatkd at Dls Toe . ResI Stk S .
Nearest Downstream Town : Name  £4,07 oF Tocks L WY o MmiNG
Distance from the impoundment B miLes

N 397140
lmpogndment * B Aemacs .
Location: Longitude g® Degrees 47 Minutes [(,,< Scconds

Latitude 4-( Degrees 45 Minutes  24.8 Seconds
State WY County SweeTwaTel

Does a state agency regulate this impoundment? YES /.~ NO

If So Which State Agency? W /amin/ g S:\'qu} GF _DrmsS

X PLANT coopd $YSTRM
EPA Form XXXX-XXX, Jan 09 1



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 cconomic or environmental
fosses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification 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 thc owner’s property.

/" SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable Joss of human life but can cause economic loss, environmental
damage, disruption of lifeline 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 arcas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification arc those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING IFOR HAZARD RATING CHOSEN:
SIGNIFLCANT  HREALY ASTeGnED /50; WLeMinG B SHFEZY
/5 LSS TENT WITH PoTaa Tl LD MW;ZJ/\/MiN7r4£//EJWM!C
DA Gl 10 RN T T PR - LPIT AN Tide PR MG
ALASCIELEATION 7o FIGH HHBACD pIdttld b ad 70 Cons 1044
Lagd7tond G COUNTY WIHD (5 LIOCAZHD A7 ODtnnsZEs9n7]
TPh_ TE._NAIV) By LITBEBANTiad. FaiR_[fHuar e _OLser ke,
7o OVER T FNTHERSTATE B0 . IrERToL oF 7 -8
iy GE ACRDIELA gN5HD on SEsHELRY NaeRaving oF OtSHALGE
N CHpabl TusT L IIRE ) T T~ 29, Con s TRt tin/ oF
BR £m 5/?/\/,"(/"‘)9/\/7’ T AT ot STRLCrs Feddd WM AND ﬁ&?x‘z’/v?'/ﬁaﬁw
UNDER SR Lol VERLTS UnNDEL ER. AND 720, nundAions
MAPLING  Woul) Of AEEDED 7O £UALUATE. Tr(5 CONEAALN.

EPA Yorm XXXX-XXX, Jan 09 2



CONFIGURATION:

CROSS-VALLEY

INPOUNORENTY - -

SIDE-HILL

DIKED

Water or ¢cew

original grownd

INCISED

Waler or cew

N original
R groun
Cross-Valley
Side-Hill
_ o~ Diked /ceoss atleq combiNaTion .
Inciscd (form completion optionat) “bék‘jv\ ‘-\‘\:'60(:/‘:‘:;?&65 2
Combination Incised/Diked ri Processed shale (€L-CK)

Embankment Height A4z feet Embankment Material ¢Lay ¢ode + SiLT sHeus (gu,w SAND T0
Pool Area 297 acres Liner Newk S Sty s"m)
Current Freeboard 724 fcet  Liner Permeability oJ/A

EPA Form XXXX-XXX, Jan 09 3



TYPE OF OUTLET (Mark all that apply)

4 _Open Channel Spillway ~— RAHL00AL RIANGULAR
Tl’apCZOida] Top Widih Top Widih
Triangular N > NI
Rectangular —\M V% § o
Irregular otom

Width
—_ dcpth . RECTANGULAR RREGULAR
bottom (or average) width Average Wit
top width Depih
’ .
Width
___ Outlet
h
inside diameter
Matersal Inside | Diamcter
~____corrugated metal
welded steel
concrete
plastic (hdpe, pve, ctc.)
____other (specify)
Is water flowing through the outlet? YES ~~~ NO

. .~ No Outlet

_ Other Type of Qutlet (specify)

The Impoundment was Designed By fuaxim T@ap{.zwwqr&,s[, INC. 200 (S1amiFteanT
W__E)(PAN%:&AJ)

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES NO

1f So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09



Has there ever been significant scepages at this site? YES 7 NO
Twne 200& 7
If So When? __ Apyrox [2007 (Seplremberjj—(—? FIRST POCUMENTATION .

IF So Pleasc Describe: Amnm)c 4 veors c\ﬂ‘{:&r‘ pmxak Q—Qa,éﬂ&
servioe. awdh wWhe,. TDM LArZﬂ_Jﬂﬁv)c E,Q_Q_UOQ(\“CJV\ v*(’.rurke_& %mcaé’.\_ﬁ'
ele rolean e, el - F2 . —
P wr‘/e\,\j(?v’\ akt S0 , Cale"14

d—;ﬂﬁ;{'c—m 39(!-\,-\_, Lrv\j‘wﬁﬂ_mﬁ,:@& %E_W\ﬁw ‘{:ES€ &_PCLM-\ wﬁk

M '
- AJY}?'_K S_ea_ﬂwr—m, b-emn-.ﬁ. Ab'fvwe,, i
hf_uﬂfmax I ogo LT5) (8 oSO %&@m‘; Lea toon TS PW@Q L?caok

wis Eob %o nm&

EPA Form XXXX-XXX, Jan 09



Has there cver been any measures undertaken to monitor/lower
Phreatic water table levels based on past scepages or breaches
at this site? YES

NO

If so, which method (e.g., piczometers, gw pumping,...)?

If so Plcase Describe :

EPA Form XXXX-XXX, Jan 09



Appendix C

Inspection Photographs

June 9, 2009
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FGD Pond 1

Photo 2: FGD Pond 1, Crest and downstream face of the main dam (Dike A); looking from Left
abutment toward the west
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GEI Consultants, Inc. C-1 091330 Coal Ash Impoundment SSA Report
PacifiCorp Energy, Jim Bridger Power Station
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Photo 3: FGD Pond 1, Downstream toe of the main dam; Looking to the left (east)
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Photo 4. FGD Pond 1, Downstream face on toe berm of main dam; Looking to the right (west)
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PacifiCorp Energy, Jim Bridger Power Station




Photo 5: FGD Pond 1, Crest of the main dam; Standing near right abutment and looking to the left
(east)

Photo 6: FGD Pond 1, Crest — View of right abutment and downstream groin of main dam; Looking
to the left (east)
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FGD Pond 2

Photo 7: FGD Pond 2, Upstream face at turn in embankment near Station 45+00, note erosion
rills; Looking North upslope to crest

M e o

Photo 8: FGD Pond 2, Upstream face near Station 45+00 Looking right (south)
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Photo 9: FGD Pond 2, Crest near Station 45+00 Looking right (southwest)

N

ar Station 45+00 Looking right (southwest)
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Photo 10: FGD Pond 2, Downstram face ne
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PacifiCorp Energy, Jim Bridger Power Station




Photo 12: FGD Pond 2, Crest near Station 47+00 Looing left (west)
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Photo 14: FGD Pond 2, Upstream Face Erosion rills approx. 3 inches deep (typical) Looking north
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Photo 16: FGD Pond 2, Upstream Erosion face Looking North upslope near Station 73+00
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Photo 17: FGD Pond 2, Upstream face showing pipe and erosion Looking South downslope near
Station 73+00

Photo 18: FGD Pond 2, Upstream face Pipe causing erosion from Crest pipe from Sump Drain
Pump Back Near Station 84+00
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Photo 19: FGD Pond 2, Upstream Face Erosion and Pipe from Sump Drain Pump Back Near
Station 84+00

Photo 20: FGD Pond 2, Upstream Face Erosion and Pipe from Sump Drain Pump Back Near
Station 84+00
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Photo 21: FGD Pond 2, Upstream face near Station 88+00 Looking left (west)

Photo 22: FGD Pond 2, Crest near Station 93+00 Left Abutment Looking West
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Photo 23: FGD Pond 2, Downstream toe near Station 93+00 Left Abutment Looking right (east)

Photo 24: FGD Pond 2, Looking downstream (east) from western extent of reservoir
encroachment
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Photo 25: Looking South at outfall from FGD Pond 1. Large pipes are directly from plant, smaller
pipes are from FGD Pond 1 dewatering wells

Photo 26: FGD Pond 2, Looking North closer look at inlet.
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Photo 27: FGD Pond 2, Looking southwest from FGD Pond 2 to FGD Pond 1 along buried inlet
pipe
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Photo 28: FGD Pond 2, Looking left (southeast) at Erosion rill off crest down the upstream face.
Metal pipe is abandoned and runs parallel to crest.
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est) Rts in Cest of saddle dike between FGD Pond 1 (left) and FGD

A
Photo 29: Looking right (w
Pond 2 (right).

Photo 30: FGD Pond 2, Crest near Station 4+00 Evaporation Pond on right Looking left (east)

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

GEI Consultants, Inc. C-15 091330 Coal Ash Impoundment SSA Report
PacifiCorp Energy, Jim Bridger Power Station




Photo 31: FGD Pond 2, Downstream toe near Station 4+00 Evaporation pond (right) Looking left
(east)

Photo 32: FGD Pond 2, Upstream toe near Station 4+00 Looking left (east)
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Photo 33: FGD Pond 2, Erosion of Upstream face Near Station 4+00

Photo 34: FGD Pond 2, Significant erosion of upstream face near station 4+00 Looking Southeast
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Photo 35: FGD Pond 2, Upstream toe near Station 17+00 Wave cutting of toe Looking left
(northeast)

Photo 36: FGD Pond 2, Crest near Station 17+00 Looking left (north)
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Photo 37: FGD Pond 2, Downstream toe near Station Looking left (north) near Station 30+00

Photo 38: FGD Pond 2, Downstream face near Station 30+00 Looking left (north)
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Photo 40: FGD Pond 2, Dry pipe penetrating beyond downstream toe. Old culvert associated with

Dike 11l.
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Appendix D

Reply to Request for Information Under Section 104(e)
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Jim Bridger Plant
P.0. Box 158
Point of Rocks, WY 82942

“QPACIFICORP ENERGY

March 30, 2009

Mr. Richard Kinch

US Environmental Protection Agency Via Overnight Delivery
Two Potomac Yard

2733 S. Crystal Dr.

5% Floor; N-5783

Arlington, VA 22202-2733

Re: Jim Bridger Power Station: Request for Information Under Section 104(e) of
the Comprehensive Environmental Response, Compensation and Liability Act, 42
U.S.C. 9604(e) dated March 9, 2009 and received on March 16, 2009

Dear Mr. Kinch,

This letter and the enclosed materials constitute the response of the Jim Bridger
Power Station to the above Request for Information. Specifically, this letter and the
enclosed materials provide the Jim Bridger Power Station’s response “to each request for
information set forth in the Enclosure {A], including all documents responsive to such
request.”

Although PacifiCorp, as operator of the Jim Bridger Power Station, intends to
cooperate fully in responding to the Request for Information, this response is made
subject to the, objections and other exceptions as noted herein.

Moreover, PacifiCorp affirnatively asserts that the ten business day response
deadline contained in the Request for Information is unrealistically short and does not
reasonably reflect the type and volume of responsive information which EPA has
requested, particularly when considering that PacifiCorp is required to provide similar
responses at three other facilities at the same time. Therefore, PacifiCorp objects to this
deadline and reserves the right to supplement this response after the 10 business day
deadline with any materials that it was unable to gather and submit by the requested
deadline. :

Please be aware that PacifiCorp has included in this response those “surface
impoundments or similar diked or bermed management unit(s)” at the Jim Bridger Power
Station which appear to be covered by the Request for Information. These “surface
impoundments or similar diked or bermed management units” are described in more
detail below. PacifiCorp has not included in this response; however, stormwater and
wastewater retention basins which are neither managed nor operated as coal combustion
waste impoundments even though they may contain storm or waste water which has been
in incidental contact with coal ash or coal combustion products. Please advise us to the



extent EPA interprets its Request for Information to include these stormwater and
wastewater retention basins,

I certify that the information contained in this response to EPA’s request for
information and the accompanying documents is true, accurate and complete. As to the
identified portions of this response for which I cannot personally verify their accuracy, I
certify under penalty of law that this response and all attachments were prepared in
accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person o: persons who
manage the system, those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge, true, accurate and complete. [ am
aware that there are significant penalties for submitting false information, including the
possibility of fines and imprisonment for knowing violations.

If you have any questions regarding this response, please direct them to Mr. Brett
Shakespear at 801-220-2575 or at brett.shakespear@pacificorp.com. Legal inquires
should be made to Mr. Michael Jenkins at 801-220-2233 or at
michael.jenki acificorp.com.

Smccm%‘W

Bob Arambel
Managing Director
Jim Bridger Power Station

cc: Brett Shakespear, Michael Jenkins



Jim Bridger Power Station
March 30, 2009
Page 1

Response To Enclosure A For FGD Pond #1

The term “FGD Pond #1™ as used in this response means a single pond with no discharge
which received flue gas desulphurization solution from the plant scrubbers. This pond is
no longer recetving any material and has been dewatered. The pond is currently being
closed. EPA’s Enclosure A requests are reproduced below in italics and separated within
request numbers for ease of response. The responses below are offered without waiving
any of the objections noted herein and in the cover letter.

Jim Bridger Power Station Response to Request No. 1

“Relative 1o the National Inventory of Dams criteria for High, Significant, Low, or Less-
than-Low, please provide the potential hazard rating for each management unit”

The rating for FGD Pond #1 is Significant.

“Indicate who established the rating”
Wyoming State Engineer.

“What the basis of the rating is”
As per the Wyoming State Engineer’s Office, in the event of a dam failure,
substantial property damage could be expected, but Joss of life, although possible,
1s not expected.

“What federal or state agency regulates the unit(s)"
Wyoming State Engineer.

“If the unit(s) does not have a rating, please note that fact”

NA

Jim Bridger Power Station Response to Request No. 2
“What year was each management unit commissioned and expanded?”

FGD Pond #1 was placed in service in 1979.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 2

FGD Pond #! was expanded in 1989.

FGD Pond #1 no longer functions as an active disposal pond and a closure
Corrective Action Plan has been submitted to the Wyoming Department of
Environmental Quality.

Jim Bridger Power Station Response to Request No. 3

“What materials are temporarily or permanently contained in the unit? Use the following
categories to respond to this question: (1) fly ash; (2) bottom ash: (3) boiler slag; (4) flue
gas emission control residuals; (5) other. If the management unit cortains more than one
type of material, please identify all that apply. Also, if you identify "cther,"” please specify
the other types of materials that are temporarily or permanently contained in the

unit(s). ”

The following categories of material have been placed in FGD Pond #1: fly ash
(small amounts collected in the scrubbers after the electrostatic precipitators);

bottom ash (6 inch cap on pond surface to contro] fugitive dust); and flue gas
emission contro] residuals.

Jim Bridger Power Station Response to Request No. 4
“Was the management unit(s) designed by a Professional Engineer?”

Yes

“Is or was the construction of the waste management unit(s) under tne supervision of a
Professional Engineer?”

PacifiCorp has been unable to locate documentation to make this assessment.

“Is inspection and monitoring of the safety of the waste managemen: unit(s) under the
supervision of a Professional Engineer?”

The Wyoming State Engineer’s Office periodically inspects and monitors FGD
Pond #1.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 3

Jim Bridger Power Station Response to Request No. 5

“When did the company last assess or evaluate the safely (i.e., structural integrity) of the
management unit(s)? "

EGD Pond #1 was last internally inspected on February 14, 2009. An external
inspection was performed on March 4 and 5, 2009.

“Briefly describe the credentials of those conducting the structural integrity
assessments/evaluations.”

The internal inspection of FGD Pond #1 was completed, by PacifiCorp employee
Roger L. Raeburn, whose title is Engineering Manager, Dam Safety and who is
licensed as a Professional Engineer in the state of Oregon. The external
inspection was completed by Cornforth Consultants, Inc., a geotechnical firm
staffed with professional engineers and certified engineering 2eologists.

“Identify actions taken or planned by facility personnel as a resulf of these assessments
or evaluations. "

The recent inspections will be evaluated as they are received, and actions, if any,
will be based on the results.

“If corrective actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors.”

See response above.

“If the company plans an assessment or evaluation in the future, when is it expected to
occur?”

The need for further assessments or evaluations and their frequencies will be
based on the results of the recently completed inspections.
Jim Bridger Power Station Response to Request No. 6

“When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? "

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 4

FGD Pond #1 was last inspected by the Wyoming State Engineer’s Office on June
21,2004.

“If you are aware of a planned state or federal inspection or evaluation in the future,
when is it expected to occur?”

The Wyoming State Engineer’s Office typically inspects this type of facility on a
five year interval. While no notice has been received, an insgection is anticipated
in 2009.

“Please identify the Federal or State regulatory agency or department which conducted
or is planning the inspection or evaluation.”™

See response above.
“Please provide a copy of the most recent official inspection report or evaluation”
See attachment.
Jim Bridger Power Station Respouse to Request No. 7
“Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s) with the
management unit(s)? "

No

“If so, describe the actions that have been or are being taken to deai with the issue or
issues”

NA

“Please provide any documentation that you have for these actions.”
NA

Jim Bridger Power Station Response to Request No. 8

“What is the surface area (acres) and total storage capacity of each of the management
units?”

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 5

The FGD Pond #1 surface area is 93 acres.
The FGD Pond #1 storage capacity is 1340 acre-feet.

“What is the volume of material currently stored in each of the management unit(s)? "
The volume of material in FGD Pond #1 1s 1340 acre-feet.
Additionally, 74 acre feet of bottom ash was placed on top of the flue gas
emissions contro] residuals to control fugitive dust during permit closure of
management unit.

“Please provide the date that the volume measurement(s) was taken.”
Exact measurements were not taken. The storage volume is based on FGD Pond
#1 at full operational depth. The bottom ash placement volumes were calculated

on January 8, 2009.

“Please provide the maximum height of the management unit(s). The basis for
determining maximum height is explained later in this Enclosure.”

The maximum height of FGD Pond #1 is 32.5 feet.
Jim Bridger Power Station Response to Request No. 9

“Please provide a brief history of kmown spills or unpermitted releases from the unit
within the last ten years, whether or not these were reported (o State or federal
regulatory agencies. For purposes of this question, please include only releases to
surface water or to the land (do not include releases to groundwater).”’

Seepage from FGD Pond #1 surfaced on its south side within the last ten years.
The seepage has been controlled with a cut off trench and pumped back into FGD
Pond #1. Once FGD Pond #1 was taken out of service and partially dewatered,
the seepage ceased. The seepage was reported to the Wyoming Department of
Environmental Quality.

Jim Bridger Power Station Response to Request No. 10

“Please identify all current legal owner(s) and operator(s) at the facility”.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 6

The current legal owner(s) of the Jim Bridger Power Station are PacifiCorp and
Idaho Power Company. The current operator of the Jim Bridger Power Station is
PacifiCorp.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009



Jim Bridger Power Station
March 30, 2009
Page 7

Response To Enclosure A For FGD Pond #2

The term “FGD Pond #2” as used in this response means a single pond with no discharge
which receives flue gas desulphurization solution from the plant scrubbers. EPA’s
Enclosure A requests are reproduced below in italics and separated within request
numbers for ease of response. The responses below are offered without waiving any of
the objections noted herein and in the cover letter.

Jim Bridger Power Station Response to Request No. 1

“Relative fo the National Inventory of Dams criteria for High, Significant, Low, or Less-
than-Low, please provide the potential hazard rating for each management unit”

The rating for FGD Pond #2 is Significant.

“Indicate who established the rating”
Wyoming State Engineer’s Office.

“What the basis of the rating is”
As per the Wyoming State Engineer’s Office, in the event of a dam failure,
substantial property damage could be expected, but loss of life, although possible,
is not expected.

“What federal or state agency regulates the unit(s)”
Wyoming State Engineer’s Office.

“If the unit(s) does not have a rating, please note that fact”

NA

Jim Bridger Power Station Response to Request No. 2
“What year was each management unit commissioned and expandec!?”

FGD Pond #2 was placed in service in 1990.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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FGD Pond #2 was expanded in 2002 and 2003.
Jim Bridger Power Station Response to Request No. 3
“What materials are temporarily or permanently contained in the unit? Use the following
categories to respond to this question: (1) fly ash; (2) bottom ash. (3} boiler slag; (4) flue
gas emission control residuals; (5) other. If the management unit contains more than one
type of material, please identify all that apply. Also, if you identify "other,"” please specify
the other types of materials that are temporarily or permanently contained in the
unit(s).”
The following categories of material have been placed in FGD Pond #2: fly ash
(small amount collected in the scrubber after the electrostatic precipitators); flue
gas emission control residuals.
Jim Bridger Power Station Response to Request No. 4
“Was the management unit(s) designed by a Professional Engineer?”

Yes

“Is or was the construction of the waste management unit(s) under the supervision of a
Professional Engineer?”

Yes

“Is inspection and monitoring of the safety of the waste management unit(s) under the
supervision of a Professional Engineer?”

The Wyoming State Engineer’s Office periodically inspects FGD Pond #2.

Jim Bridger Power Station Response to Request No. 5

“When did the company last assess or evaluate the safety (i.e., structural integrity) of the
management unit(s)? "

FGD Pond #2 was last inspected by an internal engineer on February 14, 2009.
An inspection by external consultants was performed on March 4 and 5, 2009.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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“Briefly describe the credentials of those conducting the structural irtegrity
assessments/evaluations.”

The internal inspection of FGD Pond #2 was completed, by PacifiCorp employee
Roger L. Raeburn, whose title is Engineering Manager, Dam Safety and who is
licensed as a Professional Engineer in the state of Oregon. The external
inspection was completed by Cornforth Consultants, Inc., a geotechnical firm
staffed with professional engineers and certified engineering geologists.

“Identify actions taken or planned by facility personnel as a result of these assessments
or evaluations.”

The recent inspections will be evaluated as they are received, and actions, if any,
will be based on the results.

“If corrective actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors.”

No corrective actions were identified.

“If the company plans an assessment or evaluation in the future, when is it expected to
occur?”

PacifiCorp has commissioned an in-depth design review of the management unit
design and geology by Comforth Consultants, Inc.
Jim Bridger Power Station Response to Request No. 6

“When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? "

FGD Pond #2 was last inspected by the Wyoming State Engineer’s Office on June
21,2004,

“If you are aware of a planned state or federal inspection or evaluarion in the future,
when is it expected to occur?”

The Wyoming State Engineer’s Office typically inspects this type of facility on a
five year interval. While no notice has been received, an inspection is anticipated
in 2009.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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“Please identify the Federal or State regulatory agency or department which conducted
or is planning the inspection or evaluation.”

See response above.

“Please provide a copy of the most recent official inspection report or evaluation”

See Attachment.

Jim Bridger Power Station Response to Request No. 7

“Have assessments or evaluations, or inspections conducted by State or Federal

regulatory officials conducted within the past year uncovered a safety issue(s) with the
management unit(s)?”

No

“If so, describe the actions that have been or are being taken to deal with the issue or
issues”

NA

“Please provide any documentation that you have for these actions.”

NA

Jim Bridger Power Station Response to Request No, 8

“What is the surface area (acres) and total storage capacity of each of the management
units?”

The FGD Pond #2 surface area is 392 acres.
The FGD Pond #2 storage capacity is 11,534 acre-feet.

“What is the volume of material currently stored in each of the management unit(s)? "

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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The volume of material in FGD Pond #2 is approximately 2,958 acre-feet.
“Please provide the date that the volume measurement(s) was taken. ’

Exact measurements were not taken. Storage volume was est-mated using pond
depth readings taken March 13, 2009.

“Please provide the maximum height of the management unit(s). The basis for
determining maximum height is explained later in this Enclosure.”

The maximum height of FGD Pond #2 is 42 feet.

Jim Bridger Power Station Response to Request No. 9

“Please provide a brief history of known spills or unpermitted releases from the unit
within the last ten years, whether or not these were reported to State or federal
regulatory agencies. For purposes of this question, please include orly releases to
surface water or to the land (do not include releases to groundwater).”

Seepage from FGD Pond #2 has surfaced on its north side within the last ten
years. FGD Pond #2 at this location was constructed with a tae drain and
collection sump. The design engineer anticipated seepage could occur due to
fractures in the base shale. The seepage is controlled by a pump in the collection
sump that pumps the collected fluid back into FGD Pond #2. Seepage is
estimated at 10,000 gallons per month based on the pump back system’s electrical
demand. Core drilling and a dye study confirmed the seepage is through the base
formation. The seepage was reported to the Wyoming Department of
Environmental Quality.

Jim Bridger Power Station Response to Request No. 10
“Please identify all current legal owner(s) and operator(s) at the facility.”
The current legal owner(s) of the Jim Bridger Power Station are PacifiCorp and

Idaho Power Company. The curent operator of the Jim Bridger Power Station is
PacifiCorp.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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Objections To Enclosure A

Jim Bridger Power Station Objections to the Introductory Paragraph of Enclosure
A: PacifiCorp objects to the general request for information contained in the
introductory paragraph of Enclosure A, including the information “requested below,” on
the grounds that the request is outside the scope of EPA’s authority as contained in
Section 104(e) of the Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. 9604(e). Moreover, PacifiCorp objects to this general request
because it contains undefined and ambiguous terms such as “surface impoundment”
“similar diked or bermed management unit(s),” “landfills,” “liquid-borne material,”
“storage or disposal,” “no longer receive,” “coal combustion residues,” “residuals or
byproducts,” “residues or by-products” and “free liquids™ and because some of these
terms seem to be used interchangeably within the introductory paragraph and in other
requests without an explanation of whether they are intended to have the same meaning.

3 e 3% &<

Jim Bridger Power Station Objections to Request No. 1: PacifiCorp objects to
Request No. 1 because it contains undefined and ambiguous terms such as “management
unit” and “unit(s)” and because some or all of these terms seem to be used
interchangeably within this request and in other requests without an explanation of
whether they are intended to have the same meaning.

Jim Bridger Power Station Objections to Request No. 2: PacifiCorp objects to
Request No. 2 because it contains undefined and ambiguous terms st.ch as “management
unit,” “unit(s)”, “commissioned” and “expanded” and because some or all of these terms
seem to be used interchangeably within this request and in other requests without an
explanation of whether they are intended to have the same meaning.

Jim Bridger Power Station Objections to Request No. 3: PacifiCorp objects to
Request No. 3 because it contains undefined and ambiguous terms such as “temporarily,’
“permanently,” “management unit(s)” and “unit(s)” and because some or all of these
terms seem to be used interchangeably within this request and in other requests without
an explanation of whether they are intended to have the same meaning.

b

Jim Bridger Power Station Objections to Request No. 4: PacifiCorp objects to
Request No. 4 because it contains undefined and ambiguous terms such as “management
unit(s)”, “designed,” “construction,” “waste management unit(s)”, “inspection,” and
“monitoring” and also because it seems to use the terms “management unit(sand because
some or all of these terms seem to be used interchangeably within this request and in
other requests without an explanation of whether they are intended to have the same

meaning.

Response to Enclosure A of Section 104(¢e) Letter dated March 9, 2009 and received on
March 16, 2009
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Jim Bridger Power Station Objections to Request No. 5: PacifiCorp objects to
Request No. 5 because it contains undefined and ambiguous terms such as “safety,”
“structural integrity,” “management unit(s),” “assessments,” “evaluations,” “actions,”
“corrective actions,” and because some or all of these terms seem to be used
interchangeably within this request and in other requests without an explanation of
whether they are intended to have the same meaning.

3 &L 37 W« 33 &¢

Jim Bridger Power Station Objections to Request No. 6: PacifiCorp objects to
Request No. 6 because it contains undefined and ambiguous terms such as “official,”
“safety,” “structural integrity,” “management unit(s),” “inspection,” “evaluation,”
“actions,” “official inspection report,” and because some or all of these terms seem to be
used interchangeably within this request and in other requests without an explanation of
whether they are intended to have the same meaning.
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Jim Bridger Power Statiou Objections to Request No. 7: PacifiCorp objects to
Request No. 7 because it contains undefined and ambiguous terms such as “assessments,”
“evaluations,” “inspections,” “officials,” “safety issue(s),” “management unit(s),”
“actions,” and “deal with” and because some or all of these terms sezm to be used
interchangeably within this request and in other requests without an explanation of
whether they are intended to have the same meaning.

bR IS A INY4

Jim Bridger Power Station Objections to Request No. 8: PacifiCorp objects to
Request No. 8 because it contains undefined and ambiguous terms such as “surface area
(acres),” “total storage capacity,” “management units,” “volume,” “material,” “stored,”
“volume measurements,” and “maximum height” and because some or all of these terms
seem to be used interchangeably within this request and in other requests without an
explanation of whether they are intended to have the same meaning.

bAIRTS <& 3y L&

Jim Bridger Power Station Objections to Request No. 9: PacifiCorp objects to
Request No. 9 because it contains undefined and ambiguous terms such as “known
spills,” “unpermitted releases,” “unit,” “surface water,” “land,” and “groundwater” and
because some or all of these terms seem to be used interchangeably within this request
and in other requests without an explanation of whether they are intended to have the
same meaning.

Response to Enclosure A of Section 104(e) Letter dated March 9, 2009 and received on
March 16, 2009
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FGD Pond 1
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FGD Pond 1 Geometry
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Loading Condition: Static - Steady Seepage
FGD Pond 1 Maximum Section
Simplified Core

1 Name: Shell-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 33 °

2 Name: Core-ss  Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf  Cohesion: 200 psf ~ Phi: 16 °

3 Name: Foundation-ss  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf ~ Phi: 28 °

4 Name: Wxd Bedrock--ss ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf  Unit Wt. Above Water Table: 115 pcf  Cohesion: 0 psf ~ Phi: 35 °
5 Name: Drain-ss  Model: Mohr-Coulomb  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 psf  Phi: 35 °
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Loading Condition: Static - Steady Seepage
FGD Pond 1 Maximum Section
Simplified Core

1 Name: Shell-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 33 °

2 Name: Core-ss  Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf  Cohesion: 200 psf ~ Phi: 16 °

3 Name: Foundation-ss  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf ~ Phi: 28 °

4 Name: Wxd Bedrock--ss ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf  Unit Wt. Above Water Table: 115 pcf  Cohesion: 0 psf ~ Phi: 35 °
5 Name: Drain-ss  Model: Mohr-Coulomb  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 psf  Phi: 35 °
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Loading Condition: Static - Steady Seepage
FGD Pond 1 Maximum Section
Simplified Core

1 Name: Shell-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf  Phi: 33 °

2 Name: Core-ss  Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf  Cohesion: 200 psf ~ Phi: 16 °

3 Name: Foundation-ss  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf ~ Phi: 28 °

4 Name: Wxd Bedrock--ss ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf  Unit Wt. Above Water Table: 115 pcf  Cohesion: 0 psf ~ Phi: 35 °
5 Name: Drain-ss  Model: Mohr-Coulomb  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 psf  Phi: 35 °
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FGD Pond 2
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Elevation (x 1000)
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Elevation (x 1000)
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Loading Condition: Static - Steady Seepage
Station 8+00

1 Name: Shell-ss ~ Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf ~ Cohesion: 0 psf Phi:33°

2 Name: Core-ss ~ Model: Mohr-Coulomb  Unit Weight: 125 pef ~ Unit Wt. Above Water Table: 120 pcf  Cohesion: 200 psf Phi:16°

3 Name: Foundation-ss ~ Model: Mohr-Coulomb  Unit Weight: 122 pef ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf  Phi:28°
4 Name: Wxd Bedrock-ss ~ Model: Mohr-Coulomb  Unit Weight: 130 pef ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 0 psf Phi:35°
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Elevation (x 1000)

Loading Condition: End Of Construction

Station 8+00

1 Name: Shell-eoc  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf Phi.: 33°

2 Name: Core-eoc  Model: Undrained (Phi=0)  Unit Weight: 125 pcf ~ Unit Wt. Above Water Table: 120 pcf ~ Cohesion: 1000 psf

3 Name: Foundation-eoc ~ Model: Undrained (Phi=0)  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 1000 psf

4 Name: Wxd Bedrock-eoc ~ Model: Mohr-Coulomb  Unit Weight: 130 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 0 psf  Phi: 35 ©
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Elevation (x 1000)

Loading Condition: Static - Steady Seepage

Station 18+00

1 Name: Shell-ss ~ Model: Mohr-Coulomb  Unit Weight: 122 pcf
2 Name: Core-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf
Model: Mohr-Coulomb  Unit Weight: 122
Model: Mohr-Coulomb  Unit Weight: 130 pcf  Unit Wt. Above Water Table:

3 Name: Foundation-ss
4 Name: Wxd Bedrock-ss

Unit Wt. Above Water Table: 113 pcf
Unit Wt. Above Water Table: 120 pcf

pcf  Unit Wt. Above Water Table: 113 pcf

Cohesion: 0 psf
Cohesion: 200 psf

Phi: 33 °
Phi: 16 °

Cohesion: 0 psf  Phi: 28 ©
125 pcf  Cohesion:

Opsf Phi:35°

5 Name: Drain-ss ~ Model: Mohr-Coulomb  Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf Cohesion: 0 psf Phi:35°
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Elevation (x 1000)
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Loading Condition: End of Construction
Station 18+00

1 Name: Shell-eoc  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf  Phi:33°

2 Name: Core-eoc  Model: Undrained (Phi=0)  Unit Weight: 125 pcf ~ Unit Wt. Above Water Table: 120 pcf ~ Cohesion: 1000 psf

3 Name: Foundation-eoc ~ Model: Undrained (Phi=0)  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf ~ Cohesion: 1000 psf

4 Name: Wxd Bedrock-eoc  Model: Mohr-Coulomb  Unit Weight: 130 pcf  Unit Wt. Above Water Table: 125 pcf  Cohesion: 0 psf ~ Phi: 35 °
5 Name: Drain-eoc Unit Weight: 135 pcf  Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 pst  Phi: 35 °

Model: Mohr-Coulomb
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Elevation (x 1000)

Loading Condition: Psuedo-Static 0.10g
Station 18+00

1 Name: Shell-ss ~ Model: Mohr-Coulomb  Unit Weight: 122 pef
2 Name: Core-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf

3 Name: Foundation-ss
4 Name: Wxd Bedrock-ss

Model: Mohr-Coulomb  Unit Weight: 122 pcf

Unit Wt. Above Water Table: 113 pcf
Unit Wt. Above Water Table: 120 pcf

Unit Wt. Above Water Table: 113 pcf

Cohesion: 0 psf
Cohesion: 200 psf

Phi: 33 °
Phi: 16 °

Cohesion: 0 psf  Phi: 28 °

450

Model: Mohr-Coulomb  Unit Weight: 130 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: O psf ~ Phi: 35 ©
5Name: Drain-ss  Model: Mohr-Coulomb  Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 130 pcf ~ Cohesion: 0 psf  Phi: 35 ©
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1 Name: Shell-ss
2 Name: Core-ss
3 Name: Foundation-ss

Model: Mohr-Coulomb
Model: Mohr-Coulomb
Model: Mohr-Coulomb

4 Name: Wxd Bedrock-ss

Model: Mohr-Coulomb
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Loading Condition: Static - Steady Seepage
Station 40+00

Unit Weight: 122 pcf
Unit Weight: 125 pcf

Unit Wt. Above Water Table: 113 pcf ~ Cohesion: 0 psf ~ Phi: 33 ©

Unit Wt. Above Water Table: 120 pcf ~ Cohesion: 200 psf  Phi: 16 °

Unit Weight: 123 pcf
Unit Weight: 130 pcf

Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf ~ Phi: 28 °
Unit Wt. Above Water Table: 125 pcf  Cohesion: 0 psf  Phi: 35 °
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Loading Condition: End of Construction
Station 40+00

1 Name: Shell-eoc  Model: Mohr-Coulomb  Unit Weight: 122 pcf  Unit Wt. Above Water Table: 113 pcf ~ Cohesion: 0 psf  Phi:33°

2 Name: Core-eoc  Model: Undrained (Phi=0)  Unit Weight: 125 pcf ~ Unit Wt. Above Water Table: 120 pcf ~ Cohesion: 1000 psf

3 Name: Foundation-eoc ~ Model: Undrained (Phi=0) ~ Unit Weight: 123 pcf ~ Unit Wt. Above Water Table: 113 pcf ~ Cohesion: 1000 psf

4 Name: Wxd Bedrock-eoc ~ Model: Mohr-Coulomb  Unit Weight: 130 pcf ~ Unit Wt. Above Water Table: 125 pcf ~ Cohesion: 0 psf Phi:35°
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Loading Condition: Static - Steady Seepage
Station 62+00

Model: Mohr-Coulomb
Model: Mohr-Coulomb

Unit Weight: 122 pcf
Unit Weight: 125 pcf

Unit Wt. Above Water Table: 113 pcf

Unit Wt. Above Water Table: 120 pcf

Unit Weight: 122 pcf
Unit Weight: 130 pcf

Unit Wt. Above Water Table: 113 pcf
Unit Wt. Above Water Table: 125 pcf

Cohesion: 0 psf  Phi: 33 °
Cohesion: 200 psf  Phi: 16 °

Cohesion: 0 psf Phi:28°
Cohesion: 0 psf Phi:35°
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Loading Condition: End of Construction
Station 62+00

1 Name: Shell-eoc ~ Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf  Phi: 33 ©

2 Name: Core-eoc  Model: Undrained (Phi=0)  Unit Weight: 125 pcf ~ Unit Wt. Above Water Table: 120 pcf ~ Cohesion: 1000 psf

3 Name: Foundation-eoc ~ Model: Undrained (Phi=0)  Unit Weight: 122 pcf  Unit Wt. Above Water Table: 113 pcf  Cohesion: 1000 psf

4 Name: Wxd Bedrock-eoc  Model: Mohr-Coulomb  Unit Weight: 130 pcf ~ Unit Wt. Above Water Table: 125 pcf  Cohesion: 0 psf  Phi: 35 ©
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Elevation (x 1000)
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Loading Condition: Static - Steady Seepage
Station 84+00

1 Name: Shell-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf  Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf ~ Phi: 33 °

2 Name: Core-ss ~ Model: Mohr-Coulomb ~ Unit Weight: 120 pcf  Unit Wt. Above Water Table: 115 pcf  Cohesion: 200 psf  Phi: 16 ©

3 Name: Foundation-ss ~ Model: Mohr-Coulomb  Unit Weight: 122 pcf  Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf  Phi: 28 °

4 Name: Wxd Bedrock--ss ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf  Cohesion: 0 psf  Phi: 35 °
5 Name: Drain-ss ~ Model: Mohr-Coulomb ~ Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 psf  Phi: 35 °
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Figure E.2-15
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Elevation (x 1000)
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6.56

6.556

1 Name: Shell-eoc  Model: Mohr-Coulomb
2 Name: Core-eoc  Model: Undrained (Phi=0)
3 Name: Drain-eoc ~ Model: Mohr-Coulomb
4 Name: Foundation-eoc ~ Model: Undrained (Phi=0)
5 Name: Wxd Bedrock--eoc ~ Model: Mohr-Coulomb

1.233

Loading Condition: End of Construction

Station 84+00

Unit Weight: 125 pcf
Unit Weight: 120 pcf
Unit Weight: 135 pcf
Unit Weight: 122 pcf
Unit Weight: 120 pcf

Unit Wt. Above Water Table: 120 pcf
Unit Wt. Above Water Table: 115 pcf
Unit Wt. Above Water Table: 130 pcf
Unit Wt. Above Water Table: 113 pcf
Unit Wt. Above Water Table: 115 pcf

Cohesion: 0 psf
Cohesion: 1000 psf
Cohesion: 0 psf

Phi: 33 °

Phi: 35 °
Cohesion: 1000 psf
Cohesion: 0 psf

Phi: 35 °
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Loading Condition: Psuedo-Static 0.10g
Station 84+00

: Shell-ss  Model: Mohr-Coulomb  Unit Weight: 125 pcf ~ Unit Wt. Above Water Table: 120 pcf  Cohesion: 0 psf ~ Phi: 33 ©

: Core-ss  Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf ~ Cohesion: 200 psf  Phi: 16 ©

: Foundation-ss  Model: Mohr-Coulomb  Unit Weight: 122 pcf ~ Unit Wt. Above Water Table: 113 pcf  Cohesion: 0 psf  Phi: 28 °

: Wxd Bedrock--ss ~ Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Unit Wt. Above Water Table: 115 pcf  Cohesion: 0 psf  Phi: 35°
: Drain-ss  Model: Mohr-Coulomb  Unit Weight: 135 pcf ~ Unit Wt. Above Water Table: 130 pcf  Cohesion: 0 psf  Phi: 35 °
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