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This memorandum summarizes preliminary estimates of seepage from the proposed Upper
and Lower Reservoirs for the Eagle Mountain Pumped Storage Project. In addition, this TM
provides opinions on the potential effectiveness of using the available fine mine tailings as a
seepage control blanket to minimize seepage losses from the Upper and Lower Reservoirs.
This treatment measure was proposed in the earlier project concepts developed in the 1990s.
We also assessed the potential effectiveness of other seepage control measures at the two
reservoirs.

Due to the current access constraints at the site, all geotechnical and geological information
used for the seepage estimates was obtained from prior investigations and studies conducted
by GeoSyntec Consultants, GSi/Water, and GeoPentech in support of studies for a proposed
landfill. The results of those studies represent an initial step in characterizing potential
seepage impacts associated with the Eagle Mountain Project. Seepage impacts are of
particular concern to the Metropolitan Water District of Southern California (MWD), the State
Water Quality Board, and others in the region.

Site Geology

Bedrock geologic units present at the site can be generally classified as either igneous or
meta-sedimentary. The igneous units include several varieties of granitic rock including
porphyritic quartz monzonite, diorite, monzonite porphyry, and granodiorite. The meta-
sedimentary units include quartzites, meta-arkoses, and marbles formed by metamorphosis
and/or hydrothermal-alteration or sandstones, conglomerates, arkoses, and carbonate rocks
deposited in the Paleozoic or Precambrian age.

Surficial geology of the Eagle Mountain area generally consists of unconsolidated alluvial
deposits. The alluvial deposits include sands, silts, gravels, and debris-flow deposits. The
most significant alluvial deposits are found on the eastern edge of the site area, where they
form a laterally extensive alluvial fan that extends and thickens to the east into the
Chuckwalla Valley. Some of these deposits are exposed in the east wall of the east pit and
underlie the eastern portion of the Lower Reservoir.

The alluvial deposits within the Chuckwalla Valley extend to significant depths below the
ground surface and generally consist of sands, silty sands, sands and gravel, cobbles and
boulders. Within the sandy alluvial deposits in the Chuckwalla Valley a predominately clay
layer was logged in borings at depths varying from about 600 to 900 feet, and is generally
about 100 to 300 feet in thickness.



The entire Central Pit (Upper Reservoir) is incised into bedrock. Alluvial deposits in the area
of the Upper Reservoir are smaller in extent and are generally confined to laterally
discontinuous, generally thin deposits along the bottoms of the canyons.

Rock containing little to no mineral value (waste rock and tailings) generated by the former
Kaiser operations were deposited in numerous areas near the site. These mining by-products
include several distinctly different materials, including both bedrock and alluvial overburden,
and tailings produced as a result of the mining and separation of iron ore-bearing rock from
host rock. The tailings include both fine and coarse varieties.

The hydraulically-placed fine tailings exist in settling ponds to the southeast of the proposed
Upper Reservoir. Total volume of these materials is estimated to potentially be over 19 million
cubic yards. Laboratory testing indicated that the fine tailings vary in composition, ranging
from silty sand and sandy silt to clayey silt to silty clay. In general, soils with higher sand
content are located near the slurry discharge point while finer grained soils are present in the
distal portions of each pond.

Coarse tailings were placed at several locations around the site, although the largest deposit
lies in a stockpile located immediately south of the proposed Lower Reservoir. The total
volume of coarse tailings in this stockpile is estimated to be about 50 million cubic yards. The
majority of the coarse tailings were classified as clean gravels or sandy gravels containing
significant percentages of cobbles and boulders and few fines.

The chemical composition of these materials will be fully investigated during Phase 1 Pre-
design investigations. Those studies are described in Section 12.1 of this document.

Upper Reservoir

The Upper Reservoir will occupy the former Central Pit of the Kaiser Mine. The reservoir is
elongated generally east-west, with a maximum dimension of about 5,300 feet. North-south
dimensions vary between 1,500 and 2,000 feet near the maximum planned reservoir surface
(El. 2485). The existing low point in the Upper Reservoir is located in the eastern half of the
pit and extends down to El. 2230. Due to topographic conditions, there will be two dams
required to create the upper reservoir. The current concept is to construct these dams using
roller-compacted concrete (RCC) with aggregate materials being derived from the abundant
coarse mine tailings at the site or from other on-site aggregate sources with suitable
characteristics for RCC.

Available geologic mapping shows the north side of the pit to be underlain by granitic rock
units, while the central and southern portions of the pit are underlain by metasedimentary
units and iron ore. Areas of the proposed Upper Reservoir are also covered with coarse
tailings. Two borings completed in the bottom of the Upper Reservoir site (MW-10 and CH-
10) provide insights on the hydrogeologic character of the rock materials. Rock core was
obtained from boring CH-10. The boring was drilled to a total depth of 1,389 feet. Water was
first observed at a depth of 1,309 feet. Rock lithology in the upper 350 feet of the boring was
found to be moderately fractured, interbedded igneous and metasedimentary rock.
Monitoring well MW-10, a 13.5-inch diameter borehole, was drilled to a total depth of 1,480
feet below ground surface. Water was first encountered at a depth of 506 feet; however, the
static water level subsequently dropped and later stabilized at a depth of 1,040 feet. Borehole
locations and logs are provided in the Appendix of this report.



Lower Reservoir

The Lower Reservoir will be located in the former East Pit of the Kaiser Mine. No dams are
required to provide the needed storage at the Lower Reservoir. The pit has a maximum
dimension of about 5,400 feet in an east-west direction, and a maximum dimension of about
2,000 feet in a north-south direction when measured at the normal maximum reservoir water
surface at El. 1092. The pit narrows to the west to a minimum width of about 300 feet. The pit
includes two low points or bowls, one in the east, and one in the western half of the pit.
These low points are separated by a bedrock saddle, which is mantled with tailings deposits
on the west side. The low point within the east bowl is at El. 776, while the lowest point within
the west bowl is at El. 715. The intervening saddle is at about EI. 880.

The proposed Lower Reservoir can be divided into two zones on the basis of geology. The
eastern one-quarter of the site is excavated in Quaternary alluvial sediments, including fan
deposits and debris flow deposits. In the eastern wall of the pit, a vertical section of about 300
feet of alluvial deposits is exposed. The western three-quarters of the site are underlain by
granitic rocks and undifferentiated metasedimentary rocks and rocks of the upper quartzite
unit. The granitic rocks are located along the northern face of the pit, while the
metasedimentary rocks are found along the south pit face and the lower portions of the north
face. Quartzite is located in the central portion of the pit and underlies the unconsolidated
deposits.

A total of eight borings were used to characterize the geology in the area that would be
occupied by the Lower Reservoir and surrounding areas; these include: MW-13, CH-5A, P-1,
MW-1, MW-2, P-11, P-12, and C-10. Borings MW-13, CH-5A were completed along the
western and northwestern corner of the Lower Reservoir site. These two borings show
slightly fractured, interbedded igneous and metasedimentary rock extending to depths below
El. 500. The static water level was subsequently measured in boring MW-13 at about 285
feet below the ground surface. The boring for P-1 is located on the bedrock saddle which
divides the East Pit into two sections. This boring was drilled to a depth of 270 feet, and also
shows interbedded igneous and metasedimentary rock for the entire depth. A static water
level was subsequently measured at 177 feet below the ground surface in P-1.

Boreholes MW-1, MW-2, P-11, P-12, and C-10 were located east of the pit, and were
projected onto the geologic section prepared for our analysis. The logs of these boreholes
were reviewed to estimate the extent of alluvial deposits found on the eastern edge of the
site. Generally, the alluvial deposits form a laterally extensive alluvial fan that extends and
thickens to the east into the Chuckwalla Valley. These five borings encountered
predominately fine to coarse sand, with gravel and cobbles in several locations. The borings
also indicate a relatively thin, predominately clay layer interbedded within the primarily sandy
alluvial deposits. The clay layer ranges in elevations from about 600 to 900 feet, and is
generally about 100 to 300 feet thick. The groundwater in the bedrock and alluvium generally
drops from west to east and from north to south. The groundwater was estimated to be
approximately 240 feet below the ground surface at the point where boring P-12 is projected
onto the geologic section. Borehole locations and logs are provided in the Appendix.

Seepage Analyses

The expected quantity of seepage through the Upper and Lower Reservoirs was evaluated
by performing seepage analyses. The seepage analyses were performed using the two-
dimensional, finite element program GeoStudio 2007, specifically the SEEP/W module.



The maijority of the seepage from the proposed reservoirs is anticipated to travel from west to
east towards the Chuckwalla Valley, similar to the existing ground water conditions at the site.
Based on these ground water levels and the geologic conditions, the hydraulic gradient
produced by the proposed reservoirs will be greater in the west-east direction than the
hydraulic gradient in the north-south direction; therefore, all seepage flow rates and annual
seepage volumes were estimated using west-east profiles. However, there is potential for
seepage from the proposed reservoirs to travel from north to south. For this reason, north-
south seepage profiles were also developed for both reservoirs only for estimating the ground
water levels at specific down-gradient facilities of concern. We performed the analyses for the
reservoirs using cross sections prepared for the locations shown in plan view on Figure 1.
The representative cross sections used for the Upper Reservoir and Lower Reservoir
seepage analyses are shown on Figures 2 through 5.

Hydraulic Conductivity

The estimates of hydraulic conductivity for the various geologic materials present at the site
were developed based on the available results of field permeability tests, laboratory
permeability tests, correlations with published values based on material descriptions and
gradations, and empirical correlations between grain size and permeability. The hydraulic
conductivity values used in the seepage analyses are presented in Table 1.

Table 1. Summary of Material Hydraulic Conductivities

Hydraulic Hydraulic
Conductivity Conductivity Conductivity

Material (centimeters/sec) (feet/sec) Ratio
Rock — Upper Reservoir
(moderately fractured) 1.00E-04 3.28E-06 1.00
Rock — Lower Reservoir
(slightly fractured) 1.00E-05 3.28E-07 1.00
Sand 5.00E-03 1.64E-04 0.25
Clay (sandy) 1.00E-05 3.28E-07 1.00
Liner - (fine tailings) 2.16E-06 7.09E-08 1.00

The value for hydraulic conductivity of the rock in the Lower Reservoir was based on packer
pressure testing conducted in 5 boreholes (borings 2, 3, 5A, 11 and 12). None of these
boreholes were located within the Lower Reservoir, but are considered to be representative
of the rock unit surrounding and within the reservoir. The calculated hydraulic conductivities
ranged from 1 x 10-6 cm/s (centimeters/second) to 1 x 10-4 cm/s, with a geometric mean of 1
x 10-5 cm/s. The geometric mean was selected to represent the rock at the Lower Reservoir.
Based on boreholes CH-10 (located in Upper Reservoir) and CH-5A (located on rim of Lower
Reservoir), the rock at higher elevations is considered to be more fractured, which typically
increases the hydraulic conductivity. Because the rock at the Upper Reservoir is considered
to be more fractured than the rock in the Lower Reservoir, the hydraulic conductivity was
increased by an order of magnitude to account for increased fracturing.

The alluvial deposits will have the highest conductivity and are represented by the sand
category in Table 1. The hydraulic conductivity used for the sand category was based on the
average of 17 empirical correlations between grain size and permeability. The range of
hydraulic conductivities for the sand category was between 1 X 10-2 cm/s to 1 X 10-5
cm/sec, with an average of 5.0 X 10-3 cm/s.



The hydraulic conductivity used for the clay layer was based on an average of two laboratory
permeability tests, which gave a value of 1.0 X 10-5 cm/s. Estimates of hydraulic
conductivities for the fine tailings liner were based on an average of field and laboratory
permeability tests. The results of field permeability tests on the fine tailings ranged from 9.2 X
10-9 to 4.3 X 10-7cm/s; laboratory permeability test yielded results between 5.8 X 10-9 to 8.2
X 10-6 cm/s. The average hydraulic conductivity from these field and laboratory tests was
2.16 X 10-6 cm/s. This averaged hydraulic conductivity value was adjusted proportionally to
evaluate varying thicknesses of the liner. Calculations for the hydraulic conductivity used for
the various materials are presented in the Appendix.

West-East Profile Analysis Results

Seepage flow rates and gradients were estimated for both the Upper and Lower Reservoirs
of the Eagle Mountain Pumped Storage Project at both the minimum and maximum water
surface elevations. Seepage flow rates were also estimated using liner thicknesses of 3, 5,
and 8 feet for both reservoirs, at minimum and maximum water storage elevations. The
seepage blankets would only be placed on the reservoir floors and on zones of the reservoir
basin slopes where ground slopes are flat enough to support stable fill placement under rapid
draw-down reservoir conditions. For the initial analyses, only seepage blankets were
considered. Other treatment measures to reduce reservoir seepage are described later in
this memorandum.

The seepage flow rates were determined based on a unit width of the geologic section. To
estimate the total seepage rate for the entire reservoir, the unit width seepage rate was
multiplied by the average top width for that water surface elevation. The minimum and
maximum average top widths for the two reservoirs are shown in Table 2.

Table 2. Reservoir Water Surface Elevation Average Top Widths

Minimum Water | Maximum Water Average Top
Surface Surface Width Used for
Elevation Elevation Average Annual
Average Top Average Top Seepage
Reservoir Width Width Calculations
(feet) (feet) (feet)
Central Pit
Upper Reservoir 595 1485 1040
East Pit
Lower Reservoir 680 1100 890

The estimated unit width seepage quantities and average annual seepage volumes for the
Upper Reservoir are presented in Table 3. Seepage quantities and volumes for the Upper
Reservoir with various liner options are also shown in Table 3. The resultant groundwater
levels from seepage of the Upper Reservoir at maximum water surface elevation are shown
on Figure 6.

Table 3. Upper Reservoir Seepage Analysis Results — Seepage Blanket Only

Parameter Max. Min. Average
o 5 Unit Width Seepage Rate (cfs) | 0.00195 | 0.00124 0.00160
Z2Z
= | Annual Seepage (ac-ft/yr) 2097 535 1202




2 5 5 Unit Width Seepage Rate (cfs) | 0.00178 | 0.00106 0.00142
Tz
=3 | Annual Seepage (ac-ft/yr) 1913 456 1068
o 5 5 Unit Width Seepage Rate (cfs) | 0.00174 | 0.00091 0.00133
Tz
=3 | Annual Seepage (ac-ft/yr) 1874 394 1000
% 5 5 Unit Width Seepage Rate (cfs) | 0.00170 | 0.00070 0.00120
Tz
=3 | Annual Seepage (ac-ft/yr) 1823 303 903
cfs — cubic feet per second  ac-ft/yr — acre-feet per year
Max. — Maximum Min. — Minimum

The estimated unit width seepage quantities and average annual seepage volumes for the
Lower Reservoir are presented in Table 4. Seepage quantities and volumes for the Lower
Reservoir with various liner options are also shown in Table 4. The resultant groundwater
levels from seepage of the Lower Reservoir at maximum water surface elevation are shown
on Figure 7. The remaining computer outputs of the analyses are included in the Appendix.

Table 4. Lower Reservoir Seepage Analysis Results — Seepage Blanket Only

Parameter Max. Min. Average |
g g Unit Width Seepage Rate (cfs) | 0.00356 | 0.00181 0.00269
| Annual Seepage (ac-ft/yr) 2836 891 1731
2 g E Unit Width Seepage Rate (cfs) | 0.00348 | 0.00177 0.00262
= 3 | Annual Seepage (ac-ft/yr) 2768 871 1690
o g E Unit Width Seepage Rate (cfs) | 0.00347 | 0.00175 0.00261
= 3 | Annual Seepage (ac-ft/yr) 2765 863 1683
% g E Unit Width Seepage Rate (cfs) | 0.00347 | 0.00175 0.00261
~ 3 | Annual Seepage (ac-ft/yr) 2764 860 1681
cfs — cubic feet per second  ac-ft/yr — acre-feet per year
Max. — Maximum Min. — Minimum

Based on the seepage analyses of the Eagle Mountain Pumped Storage Project and
assuming no reservoir seepage treatments, the estimated annual average seepage volume
from the Upper Reservoir is approximately 1,200 acre-feet, and the estimated annual
average seepage volume from the Lower Reservoir is approximately 1,700 acre-feet. The
estimated annual seepage volume for the Lower Reservoir is about 500 acre-feet more than
the Upper Reservoir because the eastern wall of the Lower Reservoir primarily consists of
alluvial sediments and debris flow deposits, which have significantly higher hydraulic
conductivities.

Based on the seepage analysis, the fine tailings blanket liner options for the Upper Reservoir
reduce the average annual seepage volume. The estimated reduction in average annual
seepage volume for the Upper Reservoir ranged from about 11 to 25 percent, depending on
the liner thickness. The maximum reduction for the Upper Reservoir was approximately 300
acre-feet annually, with an eight-foot thick liner in place.

The fine tailings blanket liner in the Lower Reservoir was estimated to be relatively ineffective.
This is because the upper half of the walls in the pit, which consist of the alluvium deposit, are



too steep to support the fine tailings liner. And, since the majority of seepage from the Lower
Reservoir will be through this alluvium deposit, the analyses indicated little change due to the
various liner options. The estimated reduction in average annual seepage volume for the
Lower Reservoir was about 2.5 percent, regardless of the liner thickness. The maximum
reduction for the Lower Reservoir was approximately 50 acre-feet annually, with an eight-foot
thick liner constructed where possible. Based on this analysis, additional seepage reduction
measures beyond a fine tailings blanket liner will be required for the Lower Reservair.

North-South Profile Analysis Results

Seepage and ground water elevations along a north-south profile toward the CRA were
estimated for both the Upper and Lower Reservoirs of the Eagle Mountain Pumped Storage
Project at both the minimum and maximum water surface elevations. The seepage analysis
from the proposed Upper Reservoir at maximum water surface elevation is shown on Figure
8. Generally, the maximum water surface elevation in the Upper Reservoir is projected to
cause the ground water levels near the location of the CRA to rise approximately 45 feet
above the estimated existing ground water levels. Results of the seepage analysis from the
proposed Lower Reservoir at maximum water surface elevation are shown on Figure 9.
Generally, the maximum water surface elevation in the Lower Reservoir is projected to cause
the ground water levels near the location of the CRA to rise approximately 150 feet above the
estimated existing ground water levels. The remaining computer outputs of the analyses are
included in the Appendix.

Potential Impacts from Reservoir Seepage

Concerns have been raised about the potential impacts of seepage from the reservoirs on
the concrete lining of the Colorado River Aqueduct (CRA), which is owned and operated by
MWD. The potential impacts to the CRA from reservoir seepage were analyzed using both
west-east and north-south profiles for each of the project reservoirs. The impacts of seepage
were expected to be the most noticeable in the west-east profiles due to the close proximity
of the Lower Reservoir to the CRA; however, the impacts along the north-south profiles were
also investigated to fully assess the seepage concerns.

Based on the west-east seepage analysis for the Lower Reservoir, assuming no seepage
treatments and continuous seepage at the maximum reservoir water surface elevation, the
estimated groundwater elevation near the location of the CRA is estimated to stabilize at
approximately El. 915, as shown on Figure 7. The current static groundwater elevation at this
location is about at El. 675, which is about 240 feet lower than the modeled ground water
surface elevation with fully-developed reservoir seepage. The ground surface elevation near
the CRA is approximately EI. 1000, which is about 85 feet higher than the groundwater
elevation predicted under worse-case conditions for seepage from the Lower Reservoir.
Because the estimated ground water elevation is predicted to be well below the ground
surface, no uplift forces are predicted on the concrete lining of the CRA.

Based on the north-south seepage analysis of seepage from the Upper and Lower
Reservoirs, the Lower Reservoir produced the greatest increases from the estimated ground
water elevations; therefore, the Lower Reservoir seepage results were used to analyze the
impacts to the CRA facilities. The CRA facilities that could potentially be impacted by
reservoir seepage along the north-south profiles include the CRA Pump Station and CRA
channel near the pump station, as shown on Figure 1. Based on the north-south seepage
analysis from the Lower Reservoir, and assuming no seepage treatments and continuous
seepage at the maximum reservoir water surface elevation, the estimated ground water
elevation near the location of the CRA is estimated to reach approximately El. 745 feet, as



shown on Figure 9. The current static ground water elevation at this location is assumed to
be about at El. 580 feet. However, this elevation may be conservatively high, because
ground water wells and elevation data are not available at this location, but data was
extrapolated to develop a conservative estimate. Therefore, the existing ground water
elevation is estimated to be about 165 feet lower than the modeled ground water surface
elevation with fully developed reservoir seepage. The ground surface elevation near the
CRA is approximately El. 985 feet, which is estimated to be about 240 feet higher than the
ground water elevation predicted under worse-case conditions for seepage from the Lower
Reservoir. Because the estimated ground water elevation is predicted to be well below the
ground surface, no uplift forces are predicted on the concrete lining of the CRA or at the
pump station.

In addition, we estimate that the steady-state groundwater profile for the Lower Reservoir
shown on Figure 7 will take at least 15 years to fully develop from the estimated seepage
volume, assuming a two year filling period and the reservoir remains at the maximum water
surface elevation after filling. We also estimate that the steady-state groundwater profiles for
the Upper Reservoir shown on Figures 6 and 8 will take at least 50 years to fully develop,
assuming a two year filling period and the reservoir remains at the maximum water surface
elevation after filling. Furthermore, it is estimated to take at least 30 years for groundwater
levels near the Upper Reservoir to reach and daylight at the nearest surface drainage
channel. If the groundwater levels do daylight in the adjacent surface drainage channels, any
seepage will be collected and conveyed to the Lower Reservoir. However, the reservoirs can
never be completely full at the same time, and reservoir levels will cycle up and down in
response to energy demands and hydroelectric operations. Realistically, we expect that the
estimated steady-state groundwater levels from seepage from the Eagle Mountain Project
may not fully develop during the estimated project service life of 50 years.

Hydrocompaction has also been identified as a potential impact that could be associated with
seepage from reservoirs of the Eagle Mountain Project. The potential for hydrocompaction in
soils is related to the grain size of the sediments and how they were deposited. Fan deposits,
such as those present near the project site, when deposited by flash-flood type of events, are
highly susceptible to compaction when wetted either from above or below. Under worse-case
conditions, our analyses indicate that groundwater levels will be about 80 feet below ground
surface and will not reach the near-surface zones where hydrocompaction would be the most
problematic.

Studies conducted for MWD in the Chuckwalla Aquifer (Upper Chuckwalla Groundwater
Basin StorageGeoPentech 2003) addressed hydrocompaction. The studies suggested that
to depths of 100 feet, hydrocompaction could range from 0.56 to 1.8 percent, depending on
soil composition. As such, surface subsidence may total from 0.5 to 1.8 feet. Therefore,
additional reduction of seepage is needed and seepage recovery wells are needed to reduce
hydrocompaction to negligible levels.

Other Seepage Treatment and Monitoring Measures

The Project plans to limit seﬁ)age from the project reservoirs to the maximum extent
possible. This includes the Upper Reservoir, Lower Reservoir, and the brine disposal ponds’

that will be part of the water quality management system for the project, which is described in
the draft License Application. A more-detailed hydrogeologic analysis will be prepared during
final design of the project. We will also undertake detailed geologic mapping of the reservoirs
during project design. Upon completion of the hydrogeologic analysis and detailed geologic

1 The brine ponds will be lined with clay or ggomembrane materials, and to the extent that can be realistically achieved, they will be “zero
seepage” facilities.
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mapping, engineering design solutions will be provided to reduce seepage from the project
reservoirs in order to reduce the potential for hydrocompaction and impacts to groundwater
levels and water quality.

Seepage control from the project reservoirs will be accomplished using systematic
procedures and steps that have been applied successfully at similar projects. These
procedures will include the following:

After access to the site is obtained, a team of geologists and geotechnical
engineers will conduct a detailed reconnaissance of the reservoir basins and
pond areas to identify zones where leakage and seepage would be expected
to occur. These areas will include faults, fissures and cracks in the bedrock,
and zones that have direct connection to the alluvial deposits of the
Chuckwalla Valley. During the reconnaissance, the team will evaluate the
effectiveness of various methods for seepage and leakage control to mitigate
the effects of these particular features.

Seepage and leakage control methods will be further investigated utilizing data
from the geologic reconnaissance and hydrogeologic modeling studies.
Potential methods for seepage and leakage control will include curtain grouting
of the foundation beneath the dam footprint and around the reservoir rim, as
needed; backfill concrete placement and/or slush grouting of the faults, fissures
and cracks recognized in the field reconnaissance; placement of low
permeability materials, as technically feasible, over zones too large to be
grouted and over areas of alluvium within the Lower Reservoir; seepage and
leakage collection systems positioned based on the results of the
hydrogeologic analyses; and clay or membrane lining of the brine ponds
associated with the project’s water quality management system. The collection
systems would recycle water into the project reservoirs or the RO (reverse
osmosis) system.

Design and construction of the seepage and leakage control measures, which
will be aided by the results of the groundwater modeling.

Design and construction of a comprehensive monitoring program, consisting of
observation wells and piezometers that will be used to assess the
effectiveness of the seepage and leakage control measures.

Based on monitoring results, additional actions may be taken to further control
leakage and seepage from the reservoirs and ponds. Such measures may
include curtain grouting and the expansion of seepage and leakage collection
systems.

We modified the seepage model described above to reflect implementation of the above
noted measures, in addition to the use of seepage blankets on the bottom and flatter-sloped
areas of the two reservoirs. We assumed that the following measures would provide the
indicated levels of seepage reduction:

Grouting measures in fractured bedrock zones are expected to reduce the
effective seepage area by 30% in the Upper Reservoir and 20 % in the Lower
Reservoir. Grouting in the Lower Reservoir was not assumed to be possible
or effective in the exposed alluvium on the eastern end of the reservoir. The
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percentage reduction due to grouting of fractured bedrock zones was
estimated based on rock quality index (RQI) test results from the earlier
subsurface exploration programs. The RQI for the top 100 feet of the
boreholes was averaged for each reservoir. The percentage reduction was
estimated assuming 100-RQlavg divided by two.

«  The exposed alluvium in the eastern portion of the Lower Reservoir extends
over a total perimeter distance of approximately 5,000 feet with the maximum
depth of approximately 315 feet below the normal water surface elevation.
The average slope of the pit walls in this zone is about 3 to 1 (horizontal:
vertical), although the upper half of the pit has steep slopes near 1.5to0 1 in
inclination. A possible treatment option, which will be investigated during final
design for feasibility and effectiveness, would be to blanket the entire zone
with a stepped RCC or soil cement overlay. This would reduce the effective
seepage area by at least 80%. However, this approach could be very
expensive. Therefore, other treatment options will be explored during final
design.

Results of these analyses are presented below:

Table 5. Upper Reservoir Seepage Analysis Results — Grouting and Seepage

Blanket
Parameter Max. Min. Average
. é g Unit Width Seepage Rate (cfs) | 0.00126 | 0.00078 0.00102
I:I—: = | Annual Seepage (ac-ft/yr) 1351 338 768
o ;J g Unit Width Seepage Rate (cfs) | 0.00124 | 0.00072 0.00098
~ d | Annual Seepage (ac-ft/yr) 1332 310 738
" ;J g Unit Width Seepage Rate (cfs) | 0.00122 | 0.00061 0.00092
~ d | Annual Seepage (ac-ft/yr) 1308 265 689
cfs — cubic feet per second  ac-ft/yr — acre-feet per year
Max. — Maximum Min. — Minimum

Table 6. Lower Reservoir Seepage Analysis Results — Grouting, Seepage Blanket
and RCC or Soil Cement Treatment over the Alluvium

Parameter Max. Min. Average
2 é g Unit Width Seepage Rate (cfs) | 0.00206 | 0.00135 0.00171
= 3 | Annual Seepage (ac-ft/yr) 1641 665 1099
o é g Unit Width Seepage Rate (cfs) | 0.00170 | 0.00106 0.00138
~ 3 | Annual Seepage (ac-ft/yr) 1358 521 890
% é g Unit Width Seepage Rate (cfs) | 0.00131 | 0.00090 0.00111
= 3 | Annual Seepage (ac-ft/yr) 1045 443 713

cfs — cubic feet per second  ac-ft/yr — acre-feet per year
Max. — Maximum Min. — Minimum
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Based on the seepage analysis of the Upper Reservoir, the grouting of rock fractures could
potentially reduce seepage from the reservoir an additional 200 to 300 acre-feet depending
on the fine tailings blanket liner thickness. The estimated total reduction in average annual
seepage volume from the Upper Reservoir, using both grouting and blanket liner, ranged
from about 36 to 41 percent, depending on the liner thickness. The maximum reduction for
the Upper Reservoir was approximately 500 acre-feet annually, with an eight-foot thick liner
plus grouting in place. The estimated groundwater levels resulting from seepage from the
Upper Reservoir utilizing the additional seepage control measures are a minimum of
approximately 125 feet lower than the estimated ground surface and are shown on Figure 10
at the average reservoir water surface elevation.

Based on the seepage analysis of the Lower Reservoir, the grouting of rock fractures and
RCC or soil cement treatment on the alluvium could potentially reduce seepage from the
reservoir an additional 600 to1,000 acre-feet depending on the fine tailings blanket liner
thickness. The estimated total reduction in average annual seepage volume from the Lower
Reservoir using a blanket liner, grouting rock fractures and treatment of alluvium, ranged from
about 37 to 59 percent, depending on the liner thickness. The maximum reduction for the
Lower Reservoir was approximately 1,000 acre-feet annually. The estimated groundwater
levels resulting from seepage from the Lower Reservoir utilizing the additional seepage
control measures are a minimum of approximately 265 feet lower than the estimated ground
surface and are shown on Figure 11 at the average reservoir water surface elevation.

We anticipate that any water that may escape the engineered seepage and leakage solutions
will be captured by groundwater wells that will be operated to mitigate above-normal
hydrostatic pressures on the CRA. The groundwater level control wells will be operated to
maintain the groundwater levels within +5 feet of the historic levels in areas where
hydrocompaction could potentially occur and adversely impact the CRA or other
infrastructure. The combined pumping from the wells will be about 100 gpm from each of the
proposed extraction wells for a total of 900 gpm. These wells will return the intercepted water
to the Lower Reservoir. The wells, if found to be needed, will be located based on the results
of detailed hydrogeologic modeling studies. Groundwater level and quality monitoring will be
performed at monitoring wells and the project’s extraction and water supply wells.
Groundwater level and water quality sampling will be performed at:

= One up-gradient and 3 to 5 down-gradient wells around each reservoir and the
brine disposal pond to detect seepage.
Nine monitoring wells in the valley sediments to assess changes related to
seepage or from project pumping.

= Two residential/municipal wells nearest the project to ensure safe drinking
water.

= Extraction wells

«  Groundwater levels will initially be monitored on a monthly basis, which may
later be extended to quarterly or annual monitoring. Water quality sampling
and testing will be performed initially on a quarterly basis.

Based on implementation of the above-noted measures, we believe that our engineering
design would mitigate any potential impacts to the CRA. The proposed measures to
minimize and collect seepage will help insure that seepage emanating from the reservoirs is
returned to the reservoirs prior to reaching the CRA.

Source: GeoPentech, 2003. Upper Chuckwalla Groundwater Basin Storage, Draft Report.
Produced for Metropolitan Water District.
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

9/4/2008
NDM

EAGLE MOUNTAIN - CENTRAL PIT SEEPAGE RESULTS

SEEPAGE BLANKET ONLY

Reservoir Paramters

Max WSE 2485 ft
Min WSE 2343 ft
Max Reservoir WSE Area 48 acres
Min Reservoir WSE Area 191 acres
Max WSE Average Top Width 1485 ft
Min WSE Average Top Width 595 ft
Average Top Width 1040 ft
Parameter Max Min Average
o Unit Width Seepage
= Rate (cfs) 0.00195 0.00124 0.00160
6' Annual Seepage
Zz  |(actlyr) 2097 535 1202
X Unit Width Seepage
Q 5 Rate (cfs) 0.00178 0.00106 0.00142
=
= 3 |Annual Seepage
« (ac-ftlyr) 1913 456 1068
X o Unit Width Seepage
€15 |Rate (cfs) 0.00174 0.00091 0.00133
=
= 3 |Annual Seepage
‘0 (ac-ftlyr) 1874 394 1000
X o Unit Width Seepage
i |Rate (cfs) 0.00170 0.00070 0.00120
T =
= 3 |Annual Seepage
@ (ac-ft/yr) 1823 303 903
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

9/4/2008
NDM

EAGLE MOUNTAIN - CENTRAL PIT SEEPAGE RESULTS

GROUTING AND SEEPAGE BLANKET

Reservoir Paramters

Max WSE 2485 ft
Min WSE 2343 ft
Max Reservoir WSE Area 48 acres
Min Reservoir WSE Area 191 acres
Max WSE Average Top Width 1485 ft
Min WSE Average Top Width 595 ft
Average Top Width 1040 ft
Parameter Max Min Average
o Unit Width Seepage
= Rate (cfs) 0.00195 0.00124 0.00160
6' Annual Seepage
Zz  |(actlyr) 2097 535 1202
X Unit Width Seepage
Q 5 Rate (cfs) 0.00126 0.00078 0.00102
=
= 3 |Annual Seepage
« (ac-ftlyr) 1351 338 768
X o Unit Width Seepage
€15 |Rate (cfs) 0.00124 0.00072 0.00098
=
= 3 |Annual Seepage
‘0 (ac-ftlyr) 1332 310 738
X o Unit Width Seepage
i |Rate (cfs) 0.00122 0.00061 0.00092
T =
= 3 |Annual Seepage
@ (ac-ft/yr) 1308 265 689
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

9/4/2008
NDM

EAGLE MOUNTAIN - EAST PIT SEEPAGE RESULTS

SEEPAGE BLANKET ONLY

Reservoir Paramters

Max WSE 1095 ft
Min WSE 925 ft
Max Reservoir WSE Area 163 acres
Min Reservoir WSE Area 63 acres
Max WSE Average Top Width 1100 ft
Min WSE Average Top Width 680 ft
Average Top Width 890 ft
Parameter Max Min Average
o Unit Width Seepage
p Rate (cfs) 0.00356 0.00181 0.00269
5' Annual Seepage
z (ac-ftiyr) 2836 891 1731
X o Unit Width Seepage
15 |Rate (cfs) 0.00348 0.00177 0.00262
=
= = |Annual Seepage
@ (ac-ft/yr) 2768 871 1690
X o Unit Width Seepage
€15 |Rate (cfs) 0.00347 0.00175 0.00261
=
= = |Annual Seepage
0 (ac-ftlyr) 2765 863 1683
X Unit Width Seepage
Q 5 Rate (cfs) 0.00347 0.00175 0.00261
=z
= = |Annual Seepage
@ (ac-ft/yr) 2764 860 1681
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

9/4/2008
NDM

EAGLE MOUNTAIN - EAST PIT SEEPAGE RESULTS

GROUTING, SEEPAGE BLANKET, AND RCC TREATMENT

Reservoir Paramters

Max WSE 1095 ft
Min WSE 925 ft
Max Reservoir WSE Area 163 acres
Min Reservoir WSE Area 63 acres
Max WSE Average Top Width 1100 ft
Min WSE Average Top Width 680 ft
Average Top Width 890 ft
Parameter Max Min Average
o Unit Width Seepage
p Rate (cfs) 0.00356 0.00181 0.00269
5' Annual Seepage
z (ac-ftiyr) 2836 891 1731
X o Unit Width Seepage
15 |Rate (cfs) 0.00206 0.00135 0.00171
=
= = |Annual Seepage
@ (ac-ft/yr) 1641 665 1099
X o Unit Width Seepage
€15 |Rate (cfs) 0.00170 0.00106 0.00138
=
= = |Annual Seepage
0 (ac-ftlyr) 1358 521 890
X Unit Width Seepage
Q 5 Rate (cfs) 0.00131 0.00090 0.00111
=z
= = |Annual Seepage
@ (ac-ft/yr) 1045 443 713
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Eagle Mountain Pumped Storage Project
Upper Reservoir - SEEP/W Output
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GEI Consultants, Inc.

080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Model Mesh Properties - Upper Reservoir (East-West)

|w

ri Draw Mesh Properties | ? S

Approx. Global Element Size: 50 ft Remove Constraints

Mesh: 10740 Modes, 10453 Elements

Enter a new Global Element Size to adjust the entire mesh size.
Otherwise, select regions, lines, points, or layers and adjust the
appropriate mesh properties.
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Boundary Condition
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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Boundary Condition
GW El. = 1300.0'

Central Pit
WSE = 2485'
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the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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2.9,

28 Boundary Condition
2.7] GW EI. = 1300.0'

Elevation (x 1000)
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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Boundary Condition
GW El. = 1300.0'

Elevation (x 1000)

5' LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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2.9,

28 Boundary Condition
27, GW EL = 1300.0'
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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Elevation (x 1000)
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.

39



Elevation (x 1000)

2.9y
= Boundary Condition
27 GW EL. = 1300.0'
286
25
24—

s 2
- ; '('b;v?
23— : ’ ‘?ﬂ?

Central Pit
WSE = 2485'

22—
21—

20
1.8
17—

15—

12—

Distance (x

5' LINER W/ GROUTING

Note: The color contouring displayed on
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2.9

Boundary Condition
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Boundary Condition
GW El. = 1300.0'
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the cross section. The contour intervals
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Boundary Condition
GW El. = 1300.0'

Elevation (x 1000)
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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Boundary Condition
GW EL = 1300.0'

Elevation (x 1000)

8' LINER W/ GROUTING

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.
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080470 Eagle Mountain Pumped Storage Project
Model Mesh Properties - Upper Reservoir (North-South)

Reservoir Seepage Analysis (SEEP/W)

1/4/2011

GEI Consultants, Inc.
NDM
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! | Remove Consiraints

| 100 ft

e —————

Otherwise, select regions, lines, points, or layers and adjust the

Enter & new Global Element Size to adjust the entire mesh size.
appropriate mesh properties.

Approx. Global Element Size:
Mesh: 5626 Modes, 5252 Elements
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Distance (x 1000)
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Elevation (x 1000)

32—
31—
30—
29—
28—
27—
26—
2.5

Boundary Condition
GW EI. =1300.0'

Central Pit
WSE = 2485'

Drainage
Channel

Drainage
Channel

Eagle Creek

Boundary Condition
GW El. =500.0'
(Conservative)

CRA Pump Station

SAND

S O O I A I EO B

-05 05 15 25 35 45 55 65 75 85 095

Distance (x 1000)

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.

105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 315 325 335 345 355 365 375 385 395 405 415 425 435 445
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Elevation (x 1000)

Boundary Condition
GW El. =1300.0'

Drainage
Channel

Central Pit
WSE = 2343

1.0
0.9—
0.8—
0.7—
0.6

0.5—
0.4—

Eagle Creek

Drainage
Channel

Boundary Condition
GW El. =500.0'
(Conservative)

CRA Pump Station

0.3
oL L L

-05 05 15 25 35 45 55 65 75 85 95

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 200 feet of head.

105 115 125 135 145 155 16.5 175 185 195 205 215 225 235 245 255 26.5 27.5 285 29.5 30.5 315 325 335 345 355 36.5 37.5 385 39.5 40.5 415 425 435 445

Distance (x 1000)
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Eagle Mountain Pumped Storage Project
Lower Reservoir - SEEP/W Output
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GEI Consultants, Inc.

080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Model Mesh Properties - Lower Reservoir (East-West)

.
i Draw Mesh Properties

Approx. Global Element Size: | 0 ft
Mesh: 10557 Modes, 10268 Elements

Enter a new Global Element Size to adjust the entire mesh size.
Otherwise, select regions, lines, points, or layers and adjust the
appropriate mesh properties.

Boundary Condition
GW EL =765.0°

Boundary Condition
CRA GWEL = 578.0'

East Pit

WSE = 1085

=

===

=
=
===




Elevation (x 1000)

1.3
1.2
1.1
1.0
0.8
08
07
0.6
0.5
0.4
03
0.2
0.1

0.0

Boun Condition
GW I(Ejlar: 765.00

Boundary Condition

GW EL =578.0'

SAND
Estimated Existing Ground Water Level

| ] | | | | I |

1

0.5

EXISTING CONDITIONS

65 70 75 80 85 90 95 100 105

Distance (x 1000)

17.5
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Elevation (x 1000)

13
1.2
11
1.0
0.9
0.8
0.7
0.6
0.5
04
03
02
0.1
0.0

Boundary Condition
GW El. =765.0'

— East Pit

0.0035616 ft*/sec

Boundary Condition
GW El =650.0'

—_—

| | L | | | | I | | | | 1 l | | | | | | I I I | | | | | |

-05

00 05 10

NO LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.

85 9.0 95 100 105 1.0 115 120 130 135 140 145 150 155 160 165 170 175 180 185 190 195

Distance (x 1000)
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Elevation (x 1000)

Boundary Condition
GW El. = 765.0'

1.30
120
1.10
1.00

East Pit
WSE = 925

0.90
0.80
070
060
050
040
030
020

0.0018107 ft¥/sec

0.10

ITTITTTTTTTITTITTTITTITTITITITTITT

|

|

1

|

Boundary Condition

GW El. =650.0'

|

05 00 05 10 15 20 25 30 35

NO LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.

85 90 85 100 105
Distance (x 1000)

1.0

115

120

125

130

135

14.0

14.5

15.0

155

16.0

165

17.0

17.5
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Elevation (x 1000)

1.30
1.20]
1.10]
1.00]
080
0.80]
0.70
080
0.50
0.40
0.30]
0.20]
0.10]
0.00

Boundary Condition
GW El. = 765.0"

Liner - Fine Tailings

Boundary Condition
GW EL. = 650.0'
East Pit
WSE = 1095

| | | | | | | | | ] | | | | | I | l | | | | l l l | | | | | A | I | | I | |

-0.5

00 05 10 15 20 25 30 35 40 45 50 56 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 19.0 195
Distance (x 1000)

3' LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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Boundary Condition
GW El. = 765.0'

Liner - Fine Tailings
1.30,
1.20

/ East Pit
1.10

WSE = 1095

Boundary Condition
GW El. = 650.0"

1.00
0.80
0.80]
0.70
0.60
0.50
0.40
0.30 y
0 .2 0 el
0.10

2
-
-

%

Elevation (x 1000)

| | | | l l | I | I I I | - | | | | | ] | I | | | J

5' LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.

60 65 70 75 80 85 90 95 100 105 11.0 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195
Distance (x 1000)
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Boundary Condition
GW El. = 765.0'

Liner - Fine Tailings

Boundary Condition

GW ELI. = 650.0'
East Pit
WSE = 1095

,
%,
: %
| 7
5

Elevation (x 1000)

I I I I I | I | | | l Ll l | l l I | I l I | | | l I | | | | 1 | l l | | | |
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 17.0 175 180 185 190 195

Distance (x 1000)

8' LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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Boundary Condition
GW El. = 765.0'

:::z Liner - Fine Tailings CRA 3?,3",;’,?2&%’_‘8.‘“""
1.10
1.00
0.90
0.80
0.70 ;
o ROCK -

0.50 D
0.40
0.30 2 bt
0.20

0.10
oo | N N N N N N B L. 1 .| ] I O O O | | | L 1 1 1 oo L] - | l l | | | | J
05 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 17.0 175 180 185 190 195

Distance (x 1000)

7

2 East Pit U
%, WSE = 925'

%

%

-
et tiart -

Elevation (x 1000)

3' LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 20 feet of head.
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Elevation (x 1000)

1.30)
1.20
1.10]
1.00]
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

Boundary Condition
GW El. = 765.0"

cefem

Liner - Fine Tailings

East Pit
WSE = 925'

ﬂW*ﬂ'ﬁ?‘

=

2
%,
5
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&

Boundary Condition
GW EI. =650.0'

| | I | I | | l I | I | | l l I l l ! : | | J

0.00

-0.5

00 05 10 15

5' LINER

20

25 30 35 40 45 50

55

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 20 feet of head.

85 90 95 100 105 11.0 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195
Distance (x 1000)
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Boundary Condition
GW El. = 765.0°

1.30 Liner - Fine Tailings
1.20
1.10, N
1.00
0.30
0.80
0.70
0.60 RQCK
0.50
0.40
0.30

East Pit &5
WSE = 925' o

-

el ﬁ%&
Gl

Elevation (x 1000)

Boundary Condition
GW El = 650.0'

0.20

0.10]
DO TN T TN TN AN SN TN NN TN NN SN M SN NN N

| EE

05 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75

8! LINER

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 20 feet of head.
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85 90
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Distance (x 1000)

105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 180 185
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Boundary Condition
GW EL = 765.0°

Liner - Fine Tailings RCC Treatment

1.30
12 East Pit
1.1
1.0
0.9
038
0.70
0.60/
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0.40
0.30/
0.20
0.10
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05 00 05 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195

Distance (x 1000)

Boundary Condition
GW El. = 650.0'

Elevation (x 1000)

3' LINER W/ GROUTING AND RCC TREATMENT

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.

60



Boundary Condition
GW El. = 765.0'

RCC Treatment

Liner - Fine Tailinés

1.30
1.2
1.1
1.00]
0.9
0.8
0.7
0.6
0.5
0.40
0.3
0.2
0.1
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Distance (x 1000)

Boundary Condition
GW El. = 650.0'

Elevation (x 1000)

135 140 145 150 155 160 165 17.0 175 180 185 190 195

5' LINER W/ GROUTING AND RCC TREATMENT

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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01
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Elevation (x 1000)

Boundary Condition
GW EL. =765.0'

Liner - Fine Tailings <G C |reatment

Boundary Condition
CRA GW El. = 650.0'
East Pit

WSE = 1095

| l 1 | l | | ] l I I | | Eo— | I | | | | l | | | 1 1 | | L1 | | [— | [ |

05 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 1.0 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195

Distance (x 1000)

8' LINER W/ GROUTING AND RCC TREATMENT

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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Boundary Condition
GW El. =765.0'

120 Liner - Fine Tailings ~ RCC Treatment
1.20
1.10
1.00
0.90
0.80
0.70
060 ROCK
0.50
0.40|
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0.20|
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Boundary Condition
CRA GW El = 650.0'
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Elevation (x 1000)
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Distance (x 1000)

| | | | J
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3' LINER W/ GROUTING AND RCC TREATMENT

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 20 feet of head.
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Boundary Condition
GW El. =765.0'

1.30 RCC Treatment
1.20]

1.10

Liner - Fine Tailings

Boundary Condition
GW El = 650.0'

1.00]
0.80
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0.70]
0.60

R(
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WSE = 925'
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Elevation (x 1000)
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5' LINER W/ GROUTING AND RCC TREATMENT

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 20 feet of head.
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Boundary Condition
GW El. = 765.0°

1.30 Liner - Fine Tailings
1.20|

1.10

RCC Treatment

Boundary Condition
GW EL = 650.0'

1.00
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals

shown are equal to 20 feet of head.
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GEI Consultants, Inc.

080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Model Mesh Properties - Lower Reservoir (North-South)

-
Draw Mesh Properties

L ® J

|'\

22

Approx. Global Element Size:

100 ft

Mesh: 2873 Modes, 2585 Elements

Remove Constraints

Boundary Condition
GV EL = 825.00

Enter a new Global Element Size to adjust the entire mesh size.
Otherwise, select regions, lines, points, or layers and adjust the
appropriate mesh properties,

L y Boundary Condition
GW El. = 500.0/

) CRA :#ﬁnﬂ; ON (Conservative)
i Efl: A il il
I 1 i LT {; i i i [ I HHH |

| i R [

| | | | | | | | | | | | | | | | | | | | | | | | | | | | |
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Elevation (x 1000)

1.9—

18
17
16
15
14
13
12
11
1.0
09
038
07
056
05
04
03
02

Boundary Condition
GW EI. = 825.0'

East Pit

PUMP
CRA  STATION

Boundary Condition
GW El. =500.0'
(Conservative)

Estimated Existing Ground Water Level /

0.1
1

Distance (x 1000)

67



Elevation (x 1000)
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> e w

Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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Elevation (x 1000)
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Note: The color contouring displayed on
the figure illustrates the total head across
the cross section. The contour intervals
shown are equal to 50 feet of head.
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SEEP/W Input
Materials Properties Data

70



GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

7/24/2008
NDM

Summary of SEEP/W Material Properties

Hydraulic Hydraulic
Conductivity Conductivity Conductivity

Material (cm/sec) (ft/sec) Ratio
Rock — Upper Reservoir
(Moderately Fractured) 1.00E-04 3.28E-06 1
Rock — Lower Reservoir
(Slightly Fractured) 1.00E-05 3.28E-07 1
Sand 5.00E-03 1.64E-04 0.25
Clay (sandy) 1.00E-05 3.28E-07 1.00
Liner - (fine tailings) 2.16E-06 7.09E-08 1.00
RCC Treatment 1.00E-08 3.28E-10 1.00
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Material Properties - Hydrualic Conductivity Functions

Rock - Lower Reservoir Ratio = 1.0

X-Conducivity (ftsec)

Sand

X-Conduciivity (ft/sec)

3' Liner

X-Conduciivity (ft/sec)

Glacial Till (Compacted), Ksat = 3.28e-07 ft/s

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)

Ratio = 0.25

Uniform sand, Ksat = 3.28e-4 ft/s

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)

Ratio=1.0

3' Liner, Ksat = 7.09e-08 ft/s (3)

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)

X-Conducivity (ft/sec)

Rock - Upper Reservoir Ratio=1.0

Glacial Till (Compacted), Ksat = 3.28e-06 ft/s

1.0e-09:

1.0e-10:

1.0e-11

1.0e-12:

1.0e-13-

1.0e-14:

1.0e-15:

1.0e-16-

1.0e-17-

1.0e-18:

1.0e-19:

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)

Clay Ratio = 1.0

Glacial Till (Compacted), Ksat = 3.28e-07 ft/s

1.0e-12:

1.0e-13;

X-Conducivity (ft/sec)

1.0e-14:

1.0e-15:

1.0e-16-

1.0e-17-

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)

5' Liner Ratio = 1.0

5' Liner, Ksat = 4.254e-08 ft/s (2)

X-Conducivity (ft/sec)
8
N

1.0e-14:

1.0e-15:

1.0e-16:

1.0e-17-

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf)
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GEI Consultants, Inc.

080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Material Properties - Hydrualic Conductivity Functions

8' Liner Ratio = 1.0 RCC Liner Ratio = 1.0

8' Liner, Ksat = 2.6587e-08 ft/s (4) RCC, Ksat = 3.28e-10 ft/s (2)

1.0e-12:

1.0e-13;

1.0e-14:

1.0e-15:

X-Conducivity (ft/sec)

1.0e-16-

X-Conducivity (ftsec)

1.0e-17-

1.0e-18:

1.0e-19:

1.0e-20-

1.0e-21

1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08 1.0e-01 1.0e+00 1.0e+01 1.0e+02 1.0e+03 1.0e+04 1.0e+05 1.0e+06 1.0e+07 1.0e+08

Matric Suction (psf) Matric Suction (psf)

73



GEI Consultants, Inc.

080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

1/4/2011

NDM

Material Properties - Volumetric Water Content Functions

Rock - Lower Reservoir Ratio = 1.0 Rock - Upper Reservoir Ratio=1.0

Glacial Till (Compacted) Glacial Till (Compacted)

0.23— 0.23—
0.225 0.225
0.22 0.22
& 0215 & 0215
& &
= £
£ g
5 0.21— s 0.21—
8 8
o &
d ]
S 0205 S 0205
S S
0.2 0.2
0.195— 0.195—1
0.19 0.19
0.185 | | | | 0.185 | | | .
-1000 -800 -600 -400 -200 -1000 -800 -600 -400 -200 0
Pore-Water Pressure (psf) Pore-Water Pressure (psf)
Sand Ratio = 0.25 Clay Ratio=1.0
Sand Sandy Silty Clay
0.4 0.42—
0.419
0.3—1— 0.418—
£ € 0417
£ £
8 §
£ £
8 8
& 02—+ &  0.416—
]
2 H
S S
0.415
04— 0.414—
0.413
0 | | f | 0412 | | J }
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Pore-Water Pressure (psf)

Pore-Water Pressure (psf)
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GEI Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

7/24/2008
NDM

Chuckwalla Report, Hydraulic Conductivities Summary

Hydraulic
Conductivity
Boring Description USCS Depth (em/sec)
C-1 Sand SP 201 1.00E-05
C-1 Clayey Sand SC 201 2.10E-05
C-1 Silty Sand SM 322 3.00E-06
C-5 Fat Clay CH 142 9.20E-10
C-5 Clayey Sand SC-SM 62 2.70E-07
C-5 Silty Sand SM 62 3.00E-07
C-9 Silty sand SM 145 3.50E-05
TP#2 Silty Sand SM 14 1.20E-04
TP#3 Silty Sand SM 5 3.80E-04
Average
SM 9.14E-05
sC

1.06E-05
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GEIl Consultants, Inc.
080470 Eagle Mountain Pumped Storage Project
Reservoir Seepage Analysis (SEEP/W)

Lookup Table
Hydraulic
DS Conductivity
(mm) (cm/sec) Increment
0.001 2.50E-05]  0.019444444
0.01 2.00E-04]  0.057500000
0.05 2.50E-03] 0.150000000]
0.1 1.00E-02]  0.225000000}
0.5 1.00E-01]  1.800000000}
1 1.00E+00[  1.000000000]

7/24/2008
NDM
Emperical
Hydraulic

D5 Conductivity
Boring Description USCS Depth (mm) (cm/sec)
C-1 Sand w/ Silt  |SP-SM 17 0.08 7.00E-03
C-1 Sand w/ Siit _ |SP-SM 58 0.06 4.00E-03
C-1 Silty Sand SM 101 0.0015 3.47E-05
C-1 Sand w/ Silt  |SP-SM 110 0.0015 3.47E-05
C-1 Sand w/ Silt | SP-SM 123 0.008 1.61E-04
C-1 Sand w/ Silt  |SP-SM 423 0.06 4.00E-03]
C-5 Sand w/ Grave|SW 59 0.2 3.25E-02
C-5 Gravel w/ S&S|GP-GM 81 0.05 2.50E-03
C-5 Sand w/ Silt  |SP-SM 101 0.1 1.00E-02
C-5 Gravel w/ S&S|GP-GM 121 0.065 4.75E-03
C-5 Sand w/ Silt  |SP-SM 280 0.006 1.22E-04
c-9 Sand w/ Silt  |SW-SM 17 0.05 2.50E-03
C-10 Sand w/ Silt  |SP-SM 8 0.01 2.00E-04
C-10 Sand w/ Silt__ |SP-SM 16 0.06 4.00E-03
C-10 Sand SP 78 0.08 7.00E-03
C-10 Sand w/ Silt _|SP 130 0.05 2.50E-03]
C-1 Sand SP 201]-- 1.00E-05|

Average 4.78E-03

0.01

0.1

1.00E-05

1.00E-04

1.00E-03

1.00E-02

1.00E-01

1.00E+Q0
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GEIl Consultants, Inc.

080470 Eagie Mountain Pumped Siorage Project

Reservoir Seepage Analysis (SEEP/W)

7/24/2008
NDM

Liner - Fine Tailings

Hydraulic Conductivities - cm/sec

Test Type Min Max Average
Fieid 9.20E-09 4.30E-07 2.20E-07
Lab 5.80E-09 8.20E-06 4.10E-06
Average = 7.50E-09 4.32E-06 2.16E-06 cm/sec
2.48E-10 1.42E-07 7.09&-08 ft/sec
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BORING LOG

SCS
ENGINEERS
PROECT: EAGLE MOUNTAN HOLE/WELLS: MW-1
LOCATICN - SiaMETER: w0° :
JORWUMBER: CIRTETICY TOTALSEPTH: «o° ‘ ozt
~
GECLOGIST + NG 3. GARBACCIO/K . USTER  DATESTARTED: APRILZT. 19
SRILER: PONEER CATE COMPLETED © MAY 16, 1529
CRLLAIG: FALNG 7o SAMPLNG DEVICE
CRLLAG METAOD :  MUD ACTARY PRE: 1 OF 7
aow
CEFTH | cum COMPALETION DETAL SaPE s counTss | S DESCRFTION
[FEETY coor | STMaL
OJ AECT AR ROTARY LSED TO SET
) — STEEL CASNG
z—
Jd
- LIGHT TAN SILTY FAE TOVERY
COARSE SAND WITH 2% GRAVEL TO Z* |
- BOULDERS » 1 FOOT OBSERVED
: BOREHOLE | GRAVEL IS MOSTLY
§ v GRANITE WITH EARCTE. VEN GUARTZ
AND MINCR MAGNETTTE - KEMATITE
7-
B
)
10 =
G —)
12
MUD ROTARY
13 MLD REUCOVES FNES
1
15—
‘s—
17—
B —
19—
27 -

BORING LOG

=
PROECT: EAGLE MOUNTAN HOLE/WELSR: MW
JCBNUMBER: 0LETOTICS FAGE : 3 oF 7
oW
oErTH ~ SCS
(FEET) SAUPE COMPLETION DETAL SAMPLE 8 w:“hzl‘:* SruBcL DESCAPTIN
L —
e SRMEAS AZOVE
i) 4% QUARTZ. 40% FELDSPAR,
2% DARK COLORED GRARS
1w—1
105 m—
-
CUTTIVGS ARE COARSE SAND SIED
110 e 50 QUARTZ. 4% FELDSPAR. 10% CARK
COLORED GRAINS
o
ti5 =
—
i2¢'—‘ £5% QUARTZ, 40 FELDSPAA, 15% DARK
COLCRED GRANS
—
125 —
—
190 —
135 =t
14—
145
50% CUARTZ X% FELCSPARL 1%
_1 DARX COLCRED GRANS
15D m—
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BORING LOG

PROUECT: EAGLE MOUNTAN

HOLESWELLFD MWt

BORING LOG

FROUECT : IAGLE MOLNTAN

HOLE/WELLP: MW-1

OBNUMBER: 018707303 PACE : 4« oF 7
- 8=
CEPTH _ wses
(FeET ) | SAMLE COMPLETION DETAL SAMPLE » w:\.;gfr gty CEECAPTION
-

210 =—

z\s—‘

45%, QUARTZ 4% FELSSPAR, 15%
DARK COLORED GRANS

150 - 245" SILT - CLAY, VERY UTTLE
SAND N CUTTINGS, SLOW DRILLNG

LB NUMBER: D187072.00 PAGE: 5§ OF 7
CEPTH | uses
(FegT) | SHAE COMMETICN DETAL "‘;;": SruBcL CESTRFTON
L)
25
U0 w—
236 w—
—_
240 w—
—
124 w— COARSE SAND SUZED GRANS,
i SURACANDED TO ANGLLAR 50%
CAIARTZ: 25% FELDSPAR, 25% EPIDGTE.
= FON OFE. GRANTE FRAGNENTS
=7
=5
=0 260 COBBLES - BOULDERS
264" COABLES - BOULDERS
x5
0
s
mi
L
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M-1

AOLEIWELS:

BORING LOG

BORING LOG

PROUECT: EAGLE MOUNTAN

S8 NUMBER: C1ETOTI.0

PROUECT:  EAGLE MOUNTAN

JLOENUMBER: oAU

oF

7

WATER AT 2577
MLUD THNS OUT

& - AT ST - CLAY VERY UTTLE
CRILING

¥

3ar COBBLES - BOULDERS
20 - 405 ANGLILAR CHIPS OF IACH
ORETOOIT

TOD = «0

SAND IN CUTTINGS, SLOW

PRGE

FoaT

B
SAMPLE #| COUNTS

3 ] 3iei

o

’ ARG LN r AL
-r\l\flnl\l-.tl-l\'ﬁl'Jf\r\"/lfﬂJf’)tllrlfvlr)!.'

5 5 LSS
1-..:/1:4;//,o;;zo...,\w\u..\,ul\”\z\\w\;\~\_‘\\_..,.___\\\—\\. o

r) g ’, I
T ~\u._u\\\\\\\to-;._a\&;\;\;\z\l;\az:;,

A AN

N ~ SESCYO
SOOI -.,\1\.-(/_.;\_..\ KGO

PN IICIONCPTNRN NN

i
(ER £33

SAMPLE COMPLETICN DETAL.

LEFTH
(FEET}

A —
0
T

T
%

355
20—
T ek

7S m—
200

DESCRAPTIEN

ZB4°- 200" CORALES - BOULDERS

=0 CUTTINGS. X0%
MASIC ROCK FRAGUENTS, 0%
CUARTZ X% FELOSPAR, 10% EFIDCTE

COARSE SaND

T - 3% COBBLES - BOULDERS

31y’ CCBELES - SOULDERS

2
SYUBIL

FLOT

ELOW
SAMPLE §| SOUNTS S

SO

AT i

R AR R R R A

R I R R R R R R R AN R R AR RO

PN AP A P A i bl S el e S B A b o e e R R RN I
T A A T T T AR IRTE

Cavis

i

PP MMM W)

[ OGSGOSO0GOGO00
A B OSSOSO
S A A S A N A S AN A NS AR AR SN AN N
MALK e DA

1T

SAMPLE COMPLETION DETAL

CEPTH
(FEET)

290 w——
S —

xo
0L
30—
—

)
=

o

=
I
e

NG w—
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BORING LOG (s

ENGINEERS |
PROVECT: EAGLEMOUNTAN KOS (WELL T BHAIMN2 o p— M e
LOCATICN ; SUMETER: 10 -;%‘u PRCIECT: SAGLE MOUNTAN HOLESWELLS: BH4/MW2
moien 108 NUMBER: 0187073.99 MGE. 2 CF 9
JCBNUMBER: 918707205 TOTALCEFTH - 458" LITTE TP
: BLOW
SEQULOGIST/ ENGNEZR 3. GAABACCIC SATESTARTED. MAACH =, 1990 e lsaee| coueEmonoeTAR SaupLE M CONTS | S0 DESCRFTON
CRLLER  2EVLK DATE COMPLETED ! APRIL4, 1550 - foor
CRLLAIG . PORTACALL SAMPUNG DEVICE  CYSLONE oS I o
ORALING WETHOO . AR AOTARY / MUS RGTARY PACE ; 1 oF ] “T "
g — -
e — =hs
CEPTH | sampie COMPLETION DETAR SAMAE sfcunTss | USCS CESTRETION 2 B R
FEET foar | SHBQL g5 i 5
— 8 o
START WITH AUGER TO SET = EZ: r-
0 — —— SURFACE CASING 25 e
. -4 o _ . 50} ] O I SP | 40°- FINES ARE LOST FROM CYCLTNE
- 3 SC- 5T | 0-157- TAN  LGHT BROWN CLAYEY @ B30 X CQARSE SAND AND GRAVEL 702
= k1 SAND WITH GRAVEL. CQBBLES AND J BX F. CBSEAVED. ANGLLAR TO
2 bl S5 I 0 BOULDERS ( TO 6 * CBSEAVED ); bl K SUBACUNDED, GRANITE, ‘FON ORE.
sarics §o |0 SUBANGUUAR TC SUBACUNGED; [0t P CUARTZITE; MO CEMENT O CLAY
3 csa [-9 ] GAANITE, QUARTZITE, RO ORE: CRY — C2 1 OBSERVED
4— =21t E<Y £
= [ﬂ e L2 = 40°- 5", BEGIN TOGETINTQ
‘5 o B O rf B CEMENTED ZONE. SEVERAL OF THE
'1 o Rl 5= - o 0.1- 0.2 * GRAVEL GRAINS
6 -1 qe T ;:- 5 bt HAVE TAN CLAY CCATINGS
= K % i
7 j ::i Rt P, E F-: suRasE
as T eoneseTe -t :'E":':m C-d k4
o o0 il e gl cammegsl [
§ et i I N R 157+ 60" - DRILLED WiTH & * DOWNHOLE —1 E] e
=1 b HAMMER E.; X
10 = % B B e o IR & SP.GW [60°. SWITCH TS~ TRICONE &T
e :Zj. 2;3 — - :;3 SAND AND GRAVEL TO 1 * OBSERVED.
W i o 1 |4 ANGULAR TO SUBROUNDED. WHOLE
N2 -— P >‘-1 -2 CUTTINGS SEGREGATE IN CYCLONE -1 CLASTS AND PIECES OF LARGER
ol 55 [ 2t - F=] FOCKS, NO CLAY CR CEMENT:
=gl _4 & | RANITE, CUARTZITE, mouo?is__
i3 paea £1 1 & PALE GREEN MARBLE, EPIDOTE; DRY
wasen f-0] ] T E-
14— e rod _-] ._3 -
15— i SP | SAND WITH GRAVEL T 1" OBSERVED, I:i
22 I A GRANITE WITH GREENSCHIST _ g ) .
. _‘ = ] ALTERATICN, CALG SILICATE ROCK. M T TR CERRT G- 08
e -1 b QUARTZITE, IRON ORE, NO CEWENT, o
o B SIALLER FRACTION 1S MORE ANGULAR — -]
17 = =k ( FRAGNENTS OF LARGER FOCKS ) - -]
. 323 ] 50 ram F- £0° 55" . SMALL PIECES OF GRAVEL
8 — fos i 22 = ARE PARTTLY COATED WITH CLAY
PZ — ] CEMENT, LARGE QUANTITY OF RKE
15— - ‘-j BAOWN CLAY IN DUIST FROM CYCLONE,
-] t:- COHESIVE WHEK WET; DRY
25 -1 20°- SUGKT CAVING — 3
-9 -'.1
= fed
[-1
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BORING

PROUECT: ESAGLE MOUNTAN
JOB NUMBER: 018TOTI0N

T e
SOLE/WELL#: BH4IMANZ
PAGE. 3 COF %

DEFTH ||  COMPLETONDETAL

(FEET)

e i cESCRPTICN
SaPLE 1:;;::-?: B

FC —

Tt S 3

TY YT Tt
o e r

110

A
ABASOO0

T
oy bl

120

[l

TTTIT,Y
BEG
I‘!It'I'DDOD

o
o
.

RO
ODOO

95" . GRAVEL HAS CLAY CCATINGS,
VERY LITTLE CLAY INFiNES

5P 100"« - COARSE SAND WITH <107%
GRAVEL: FINES ARE NOT CCHESIVE
WHEN WET: GRAVEL HAS SAND
GRAINS CEMENTED TOIT, DRY

sSP 408 - 110"+ - SAND WATH 10 - 20%
GRAVEL TO +°, VERY UTTLE

sP 125 * - BAME AS ABGVE

P e A

'l‘l'u'lll'lll.lll

sSP 135 - VERY UTTLE FiNES. GRAVEL

1§ MCSTLY ANGULAR

CUARTZITE FACHM LARGER

ROCKS: SUBAOUNDED GRANITE

AND FINE GRAINED CALC SUCATE

FOCK HAS GLAY - CEMENT

COATINGS

s I&!‘-!SJ'--C:.AYFICJ-!Z‘CHEMH
CCARSE SAND AND GRAVELTOO.S™

CLAY 1S LIGHT TAR FREDOSSH BACHN

WHEN WET |, GRAVEL 15 ANGULAR TO

S}BMJNDED:GMNH'E. CUARTZTE

BLACK FINE GRAINED MAFIC DIKE ROCK.

RN ORE; SOWE PIECES HAVE CLAY

BORING

FROUECT. EAGLE MOUNTAIN

JCB NUMEBEAR: :1BRT3.09

HOLE/WELL 0 BH4/MW2

LA
LI

O]

TTT T I T Ty

COATINGS: DRY

.
"

3t

B
L2 e e )
OO
L1 i1t

'
LU

BobE
L

LR

TV Ty
L

329 5 iy 1
BoGO00
Lot il g

]
il

TTTTT
DO

Pl 2l

GRAVEL: GRAVEL IS ANGULAR TO
SUBRCUNDED. GRANITE, QUARTZITE
WRON ORE; DRY

& oF 5
DEFH
(RERTy | AMRE COMPLETION DETAL sesca
-
1 51 w—
—
1510
= 165"~ - CLAY RICH ZONE WITH SAND -
- = 2% GRAVEL TO 0.5 (MOSTLY <03 °)
(- CBSERVED, SUBANGULAR TO
170 e i SUBROUNDED, CLAY COATINGS ON
e e SOME PIECES: META- ARKOSE,
R Caracn oo GRANITE, QUARTZTE. IACH ORE: DRY
iTER ‘:.
CAS MO =
pu— W o :‘-
counsage]
180 amaeed ::- -
-1 -] 180°- 186" » - CLAY RICH JONE WITH
- DU COARSE TO VERY COARSE SAND AND

150" - CLAY RICH ZONE WITH < 2%
SAND AND GRAVEL, CLAY 55 LIGHT TAN
{ MEDIUIM PINK - BROWN WHEN WET ),
GRAVEL INCLUDES GRANITE. IRON CRE
{ MAGNETITE ). DIORITE. QUARTZ
EPIDOTE

108 * - COARSE SAND AND GRAVEL T2

0.5 ", MOSTLY ANGULAR CHPS OF
GRANITE AND TRON ORE ( MAGNETTTE }

2065 CLAY WITH SAKD AND GRAVEL 70

0.5 * DBSERVED, ANGULAR 7D

SUBAOUNDED, GRANITE. IRON ORE,
QUARTZTE, EPIDOTE: DRY
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BUHING

=
PROVECT: ESAGLE MOUNTAN
JOB HUMEER: 218707259

=

5

~CLS/WELLS: BHASMW2
FAGE |

oF 9

OEP™M | ciumie|  coumEmon oETaL

(E=]

CESCRIPTION

BORING

FROUECT
JO3 NUMBER: ¢1870730%

&

HAS/WELLE: BHEMWZ
PAGE :

oF 9

LFEETH SYLBOL
Rnan! '::
29— il
236w -_'
i SR= sp | 225" - COARSE TO VERY COARSE SAND
10 O 7 WITH APPRCXIMATELY 10% GRAVEL
-3 [0 ROUNCED GRAINS; DRY
230 1 SC-GC | 230"+ CLAY WITH SAND AND GRAYEL.
= 4 -l [locas GRANITE, MAFIC DIKE ROCK, DUARTZITE
eioall g I 8 P
ont sea Fo-] 02
e A B O i
- vk ] Lo
wELDED .- L=
CoLF MoE". " .-:.
240 o
- SR SC.GC | 2457200 - CLAY WITH SAND AND
e GRAVEL TO 0.7 * CBSEAVED,
e ¥ GRAVEL IS ANGULAR TO
2 SUBROUNDED, GRANITE. EFIDOTE.
250 e GUARTZITE, IRON OFE. WITH CLAY -
CEMENT COATINGS, DRY
250 m— :::

L0 2 e 2

¥
Sl e

LML
A

e .
i Borer e

SR-GW

L0 L o O e e

Ll

DEFTH
el uscs -
[FEET) eyl SESCRATION
276 £
= -1
2 -:-
o H 52.GW | 280° . 300" CLAY WITH COARSE - VERY
" - COARSE SAND AND GRAVEL TO0.7*
-] OBSERVED, MOSTLY ANGULAR CHIPS
E OF QUARTZITE AND GRANITE:
o= ¥ SUBROUNOED - SOUNDED IAON ORE.
-] META-ARKOSE, GRANITE; DRY
250 = il =2
20 4 E
B = SP | 310"~ CLAY WITH SAND AND <10%
GRAVEL TO 0.5 " CESEAVED,
- = SUBROUNOED, DIORITE, FIHE

GRAMNED CALC SIICATE ROCK,
CUARTZTE, MARG DIKE ROCK:
AGGRAEGATES OF CEMENTZD SAND:
oAy

325" CLAY WITH SAND AND 10 - %
GRAVEL TO 0.5 " OESERVED, MOSTLY
ANGULAR TO SUBANGULAR. GRAMTE.
QUARTITE, FINE GRAINED CALC
SUCATE ROCK: SOME GRANS HAVE
CLAY COATINGS: DRY
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= - WOLS  WELLE: BHAIMAZ
2a0UECT: EAGLE MOUNTAIN x ke PROUECT: SAGLE MOUNTAIN HOLE/WELLE ER4IMNL
1C8 NUMZER: 018707309 : JCB NUMBER: C'87073.09 PAGE: B OF 3
sow |
sawplE|  CowmETONDETAL sang qcountss| S8 SESCRFTION e —
. oot | e (reen) | SAMPLE COMPLETION DETAR, s"""”‘ﬂm"s‘ e CESCATTON
focT sSTEoL
L-2 = mucuvmuzmeagﬁmm N
L, GRAVEL TQ 1 - OBSEAVED.
- o R CRseTE DAY 330 SP | 2307256 . COARSE SAND AND
fra? _‘ GRAVEL WITH AGGAEGATES OF
s SAND CEMENTED TOGETHER
.'_: —
cL | 34073457 CLAY WITH _‘
APPROXIMATELY 10% SAND. CLAY HAS (00—
A TRACE OF MOISTURS 400 - LET HOLE STAND OREN
— FOR 15 MINUTES - NO WATEA
+.347"- TRACE MOSSTURE N
“,memmﬂ SP | 405°. COARSE SAND WITH MINGR
CLAY,
e T GAAVEL GRANITE AND IRCN ORE
348 . RED IFCH ORE 1 CUTTINGS - ( MAGNETITE }
(1BJ "
o~
. .07
v ._ ;-u- (313
TRl
e - £} -—J E
courwad.) |7
156 - 420y NJECT WATER
-
] SC | 285 - CLAY WITHSAND
- SW | 428 430°- FINE TO COARSE SAND
{ NOT TYPCAL ) WITH «10% GRAVEL
- 370 -DRY = TQ 0.3 * ORSERVED. ANGULAR,
g CLEAN - NO CEMENT, MOSTLY
370 @0 [THREADED GRANITE WITH TRACE MANGHETIC
\ == T IRON ORE
- g
78" - ORY
- = 435 " 440" - DRRL THACUGH
BOULDERS OF IRON CRE.
— = 280" - CLAY WITH GRAVEL 70 0.5 cumussmmmnm‘
CESERVED, MOSTLY FINE GRAINED 1
380 = CAL SIUCATE ACCK CLAY IS VERY 4o
SUGHTLY MOIST _‘ SP | 440". COARSE SAND GRANITE,
QUARTZ, MAGNETITE -
— et HEMATITE IRON ORE
— ——
= post| TD - 440" WITH AIR ROTARY
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S0 et 1 690 o, = 330 -
g = 615 o= on (NS '
X m=n
-
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APPENDIX A
LITHOLOGIC DESCRIPTION

Eagle Mountain Piezometer No. 1

0-15ft  ARTIFICIALFILL
15-25ft  QUARTZITE

25-45ft  QUARTZITE AND QUARTZ MONZONITE

45- 65t  QUARTZIE

65-80ft  QUARTZ MONZONITE

80 - 196ft QUARTZIIE

196 - 200t QUARTZ MONZONITE WITH SOME QUARTZITE
200 - 205t QUARTZITE WITH SOME QUARTZ MONZONITE
205 - 270ft QUARTZ MONZONITE
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0- 104t
10 - 201t

20 - 751t

75 - 135#1

135 - 2054

205 - 210t

210- 255ft

APPENDIX A
LITHOLOGIC DESCRIPTION

Eagle Mountain Piezometer No. 11

POORLY GRADED SAND (SP) : Trace coarse, angular to subrounded
gravel; 10% fine, angular to subrounded gravei; 25% coarse, angular 1o
subrounded sand; 60% medium, angular 1o subrounded sand; 5% fine,
subangular to subreunded sand; brown, dry, maximum size = 25mm

EOORLY GRADED SAND WITH GRAVEL (SP) : 20% coarse,

angular to subangular gravel; 15% fine, angulzar to subangular gravel;
30% coarse, angular to subrounded sand; 35% medium, angular i¢
subrounded sand; trace fine sand; brown, dry, maximum size = 30mm

(SP) : 5% coarse,
angular to subangular gravel; 10% fine, angular to subangular gravel;
40% coarsa, angular to subangular sand; 45% medium, angular to

subangular sand; trace fine, subangular 1o subrounded sand; brown, dry,

maximum size = 35mm

C) (GP) : 25% coarse,
angular to subrounded gravel; 35% fine, angular to subrounded gravel;
20% coarse, angular to subrounded sand; 20% medium, angular to

subrounded sand; trace fine sand; brown, dry, maximum size = 43mm

BOORLY GRADED SAND WITH GRAVEL (SP): 10% coarse,

angular to subrounded gravel; 15% fine, angular to subrounded gravel;
30% coarse, angular to subrounded sand; 40% medium, angular fo
subrounded sand; 5% fine, subangular to subreunded sand; brown,
moist (dus Yo injection ot water during drilling), maximum size = 37mm

RAVEL (GP) : 80% coarse, subanguiar to
subrounded gravel; 20% fine, subangular to subrcunded gravel; trace
coarse, subangular 1o subrounded sand; trace medium, subangular 1o
subrounded sand; trace fine, subangular to subrounded sand; trace
fines; no dilatancy, medium toughness, medium plasticity, medium dry
strength; brown, moist (due lo injecticn of water during drilling),
maximum size = 40mm

EOORLY GRADED SAND (SP) : Trace coarse, subangularto
subrounded gravel; trace fine, subangular to subrounded gravei; 15%
coarse, subangular 1o subrounded sand; 85% medium, subangular 1o
subrounded sand; tracs fine, subangular 1o subrcunded sand;

brown, cry, maximum size = 39mm

255- 270ft

270- 310ft

310- 3451

345- 3651t

365- 4851t

LITHOLOGIC DESCRIPTION - Piezometer No. 11 {cont.)

(CL} : Trace fine, angular to subrounded gravel;
trace coarse, sngular to subrounded sand; 10% medium, angular to
subrounded sand; 20% fine, subangular 1o subrounded sand; 70% fines;
na dilatancy, medium toughness, medium plasticity, medium dry strength;
brown, moist (due to injection of water during drilling)

CLAYEY SAND (SC): Tracs fine, angular to subrounded gravel; 5%
coarse, angular o subrounded sand; 30% medium, angular to
subrounded sand; 35% fine, subangular to subrounded sand; 30% fines;
no dilatancy, medium toughness, medium plasticity, medium dry strength;
brown, moist (dus to injectian of water dunng drilling)

(CL) : Trace fine, angular to subrounded gravel;
trace coarsse, angular to subrounded sand; 10% medium, subangular to
subrounded sand; 30% fine, subangular to subrounded sand; 60% fines;
no dilatancy, medium toughness, medium piasticity, meaium dry strength;
brown, moist (duse to injection of water dunng drilling)

CLAYEY SAND (SC): Trace fine, angular to subangular gravel; 10%
coarse, angular to subangular sand; 40% medium, angular 10
subrounded sand; 30% fine, subangular to subrcunded sand; 20% fine:
no dilatancy, medium toughness, medium plasticity, medium dry strength;
brown, moist (duse to injection of water during drilling)

ND (SP): 5% fine, angular to subrounded gravei,
40% coarse, angular to subroundsed sand; 55% medium, angular to
subrounded sand; trace fine, subangular to subrounded sand; trace
fines; brown, dry
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0- 101t

10 - 15#

15 - 30ft

30 - 601t

60 - 115ft

115 - 130ft

130~ 1551

165- 3701t

370- 500ft

APPENDIX A
LITHOLOGIC DESCRIPTION
Eagle Mountain Piezometer No. 12

] (SP) : 10% coarss, angular to subrounded
gravel; 10% fine, angular to subrounded gravel; 45% coarse, angular to
subrounded sand; 35% medium, angular to subrounded sand; trace fine
sand; brown, dry, maximum size = 38mm

POORLY GRADRED GRAVEL WITH SAND (GP) : 25% coarse,

anguiar to subrounded gravel; 35% fine, angular to subrounded gravel;
25% coarse, angular to subrounded sand; 15% medium, angular to
subrounded sand; trace fine sand; brown, dry, maximum size = 40mm

(SP) : 5% coarse,
angular to subrounded gravel; 20% fine, angular to subrounded gravet;
40% coarse, angular to subrounded sand; 35% medium, anguiar to
subrounded sand; trace fine sand; brown, dry, maximum size = 22mm

POQRLY GRADED GRAVEL WITH SAND (GP): 30% coarse,

angular to subrounded gravel; 35% fine, angular to subrounded gravel;
25% coarse, subangular to subrounded sand; 10% medium, subangular
to subrounded sand; trace fine sand; brown, dry, maximum size = 3tmm

POORLY GRADED SAND WITH GRAVEL (SP) : 10% coarse,

angular to subangular gravel; 20% fine, anqular to subrounded gravel;
40% coarse, anguiar to subrounded sand; 30% medium, subangular to
subrounded sand; trace fine sand; brown, dry, maximum size = 30mm

ELASTIC SILT (ML) : 10% fine, subangular to subrounded sand; 90%
fines; slow dilatancy, medium toughness, low plasticity, low dry strength;
brown, dry

(SP) . Trace coarse, subanguiar to
subrounded gravel; 10% fine, anguiar to subrounded gravel; 35%
coarse, angular {o subrounded sand; 50% medium, subangular to
subrounded sand; 5% fina, subangular to subrounded sand;
brown, dry, maximum size = 32mm

PQORLY GBADED SAND (SP) : Trace fine, subangular to subrounded

gravel; trace coarse, subangular to subrounded sand; 60% medium,
subangular to subrounded sand; 40% fine, subangular to subrounded
sand; brown, dry

(SP) : Tracs fine, subangular to subrounded
gravel, 20% coarse, subangular to subrounded sand; 70% medium,
subangular to subrounded sand; 10% fine, subangular to rounded sand;
trace to 5% fines; slow dilatancy, medium toughness, medium plasticity,
low dry strength; brown, dry
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where D¢ = diameter (mm) through which 5% of soil passes. Figures 6.8a and 6.8b
show the results on which Eq. (6.27) is based.

On the basis of laboratory experiments, the U.S. Department of Navy (1971)
provided an empirical correlation between & (ft /min} and D,y {mm) for granular soils
with the uniformity coefficient varying between 2 and 12 and D44/D5 < 1.4. This cor-
(6.27) relation is shown in Figure 6.9.
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Figure 6.9 Permeability of granular soils (after US. Department of Navy, 1971)

According to their experimental observations, Samarasinghe, Huang, and
Drnevich (1982) suggested that the hydraulic conductivity of normally consolidated
clays (see Chapter 1{} for definition) can be given by

k=c3(1‘j:e) (6.28)

; where C; and n are constants to be determined experimentally. This equation can be
rewritten as

log(k(1 + )] =logCs + nloge (6.29)

Hence, for any given clayey soll, if the variation of k with the void ratio is known, a log-
log graph can be plotted with k(1 + ¢) against e to determine the values of C, and n.

Some other empirical relationships for estimating the hydraulic conductivity in
sand and clayey soils are given in Table 6.3. One should keep in mind, however, that
any empirical relationship of this type is for estimation only, because the magnitude
of k is a highly variable parameter and depends on several factors,

Tavenas et al, (1983) also gave a correlation between the void ratio and the hy-
draulic conductivity of clayey soil. This correlation is shown in Figure 6.10. An im-
portant point to note, however, is that in Figure 6.10, PI, the plasticity index, and CFE,
the clay-size fraction in the soil, are in fraction (decimal) form.
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Table 6.3 Empirical Relationships for Estimating Hydraulic Conductivity

Type
of Soil Source Relationship® Commaents
3
Sand Amer and Awad (1974) k = CDIPCE i -
3
Shahabi, Das, k = [.262-735D?§916T Medium to
Tarquin (1984) ¢ fine sand
Clay Mesri and logh = A'loge + B’
Olson (1971)
— €
Taylor (1948) log k = log kg — =2 - Fore < 2.5,
Ck il 0-580 k

Dy = effective size
C, = uniformity coefficient
C, = a constant
ko = in sit hydraudic conductivity at void ratio ¢

k = hydraulic conductivity at void ratio e

C, = permeability change index
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Figure 6.10 Variation of void ratio with hydraulic conductivity of clayey soils (based on
Tavenas et al., 1983)

124



2
GEI

Eagle Mountain Pumped Storage Project Seepage Recovery
Assessment

Prepared by: Richard Shatz [C.E.G. 1514], David Fairman, Donghai Wang, Ph.D., P.E.,
GEI Consultants, Inc.

May 13, 2009, Revised November 24, 2009, February 2012.

Introduction

Eagle Crest Energy Company (ECEC) is in the licensing stages of a two reservoir
hydroelectric project known as the Eagle Mountain Pumped Storage Project (Project). The
Colorado River Aqueduct (CRA) passes within about one mile east of the Lower Reservoir,
and is located between the reservoir and the proposed location of the groundwater supply
wells, near Desert Center, that will be used to draw water for the initial fill and annual makeup
water for the reservoirs. The potential effects of Project operations on groundwater
elevations beneath the CRA are of particular interest, since significant changes in the
subsurface saturated conditions could result in land subsidence and impact the integrity and
function of the CRA.

Two particular groundwater-related issues associated with the Project are: 1) the potential
effects of groundwater extraction in the Desert Center area as water supply for the initial filling
and replacement of annual losses from evaporation and seepage; and 2) the potential effects
of seepage from the reservoirs. The first issue is addressed in a separate memorandum
titted Groundwater Supply Pumping Effects, dated April 20, 2009. This memorandum
describes the approach and results to address the second issue, the potential impacts of
seepage from the reservoirs on groundwater levels.

Approach

This technical memorandum provides an assessment of the groundwater impacts due to
seepage, and seepage recovery schemes to address the Lower and Upper reservoirs
separately. Different approaches are required to address the Lower and Upper reservoirs
since subsurface conditions are dramatically different. The Lower Reservoir is partially
situated on unconsolidated alluvium and is evaluated using a groundwater flow model to
develop a seepage recovery system design. The Upper Reservoir sits atop fractured
bedrock, and a seepage recovery system is defined by performing a review of known faults
that intersect the reservoir footprint.

For the Lower Reservoir, the model set-up, analysis results, and proposed seepage recovery
design are discussed. For the Upper Reservoir, this memo includes a description of the
geology beneath the reservoir and the proposed seepage recovery system. A groundwater
model was not developed for the Upper Reservoir as application of the model would require
data that does not currently exist.

Lower Reservoir Seepage Assessment

Portions of the Lower Reservoir overlie saturated alluvium, while the remainder sits atop
fractured bedrock. A groundwater model was developed to assess the effects of seepage



from the reservoir on local groundwater conditions for the portion overlying saturated
alluvium. Because of the close proximity of the bedrock to the saturated alluvium it was
assumed that the faults and fractures would be hydraulically connected to the alluvium.

Upon review of the geologic conditions at the Project site, it was decided that a numerical
model built in MODFLOW would be the most cost-effective and beneficial approach to
evaluating groundwater conditions in the vicinity of the CRA. The model was developed
using MODFLOW-2000 (version 1.18.00, released on 8/23/2007).

Modeling Goals and Objectives

Upon filling of the Lower Reservoir, some seepage from the reservoir is expected. That
seepage needs to be controlled to prevent adverse changes in water elevations beneath the
CRA that could cause subsidence and hydrocompaction.

The model objectives are to:

= Create a model that can accurately simulate current groundwater conditions in the
vicinity of the Lower Reservoir and the CRA based on the available data.

= Evaluate the impacts of seepage from the Lower Reservoir into the saturated alluvium.

= Simulate the effects of seepage recovery wells to capture the seepage lost from the
Lower Reservoir.

= Prepare a plan for the seepage recovery array to adequately capture Lower Reservoir
seepage, but not significantly raise or depress the groundwater elevations beneath the
CRA.

This analysis defines an optimum number and spacing of the recovery wells, and presents
hydrographs at hypothetical observation wells located adjacent to the CRA to document the
effects of seepage/pumping on the CRA. The potential impacts of seepage from the Lower
Reservoir and extraction from the seepage recovery wells were determined by comparing the
baseline model results with those of the different scenarios.

Final design of the monitoring and recovery well system will be based upon a refined
modeling effort during final engineering design based upon measured aquifer hydraulic
characteristics. The model developed for this evaluation can be re-applied to support the
final design phase.

Hydrogeology

Figure 1 shows the general project area. The regional hydrogeology and the basis for model
development are based on:

= Descriptions of geologic conditions in the Lower Reservoir (CH2MHill, 1996).

= Water elevations obtained from monitoring wells constructed for the Eagle Mountain
Landfill and Recycling Center Project.

= Subsurface logs from coring performed for the Eagle Mountain Mine.
= Well drillers’ logs from Eagle Mountain Mine water supply wells.

= Cross-sections developed by ECEC, shown on Figures 2 and 3.



= Cross-sections developed by GeoPentech for a groundwater banking project in the
area, shown on Figures 4 and 5.

= Geophysical survey (gravity survey) from GeoPentech shown on Figure 6.

The regional hydrogeology is characterized by fractured bedrock at the surface, with recent
and older alluvium overlapping onto the sloping surface of the bedrock. The alluvium is part
of the Chuckwalla Groundwater Basin. The alluvium in the upper portions of the Chuckwalla
Groundwater Basin can be grouped into three units with similar sediments and hydraulic
parameters. Figures 2 through 5 show the geologic layering of the alluvial sediments in the
vicinity of the Lower Reservoir.

The first alluvial layer is about 300 feet thick and consists of sand and gravel with a few
discontinuous layers of silt and clay. Approximately 150 feet of the alluvium is saturated.
Exposures of the alluvium in the eastern face of the Lower Reservoir were described as a
coarse fanglomerate (CH2MHIill, 1996). Underlying the first layer are lake deposits consisting
primarily of clay. The lakebed thickness varies and may be thinner near the margins of the
basin and thicker towards the central portions of the basin based on geophysical surveys
(gravity). However, no wells have fully penetrated the lakebeds to determine their actual
thickness. One well (CW-1) penetrated over 900 feet of clayey lakebed deposits before
being terminated. The lakebed deposits are potentially underlain by coarser sediments,
based on geophysical surveys, but there are no wells to confirm the presence of this layer
(GeoPentech, 2003). The sediments are likely to have a lower permeability than the first
alluvial layer because of compaction and development of clay due to weathering.

The alluvial sediments were deposited on an irregular bedrock surface. Geophysical surveys
suggest the bedrock surface is a large bowl opposite the reservoirs (GeoPentech, 2003).
The southern edge of the bowl aligns with a narrow bedrock ridge that juts easterly into the
basin. The upper coarse-grained sediments were deposited above the bowl rim, whereas
the lakebed sediments are below the rim. This configuration would create confining
conditions in the underlying coarse sediment and prevent outflow from these sediments. The
northern edge of the bowl connects to the Pinto Groundwater Basin where inflow into the
Chuckwalla Groundwater Basin occurs. A basalt flow and several faults are present, as
shown on Figure 4, but their effects on groundwater levels are not defined.

The bedrock beneath the Lower Reservoir is broken by the inactive East Pit Fault. The East
Pit Fault appears to offset the bedrock by about 300 feet, which creates a near vertical
bedrock contact on the western side of the valley starting near the reservoirs and extending
to the south. Figure 2 shows the difference in the bedrock surface. West of the fault the
alluvium is thin and unsaturated. Portions of the CRA, south of hypothetical monitoring well
OWO03 (Figure 1), rests on this unsaturated alluvium. The East Pit fault consists of about a
30-foot zone of broken rock and is in hydraulic continuity with the alluvial deposits.

Groundwater level measurements near the reservoirs are available for a two-year period
between 1992 and 1994, after the time when significant pumping for the Eagle Mountain
Mine and jojoba agricultural activities occurred in the 1960’s through the1980s. The
measurements occurred during a period when there were no quantifiable or significant
stresses applied to the aquifer that could be used for calibration. There was some pumping
in the Desert Center area for domestic uses and limited agricultural uses during this period.

Groundwater occurs in the sediments above the lakebeds at a depth of about 25 feet below
the lowest point in theEast Pit, in the west bowl. The west bowl of the East Pit is the western
portion of the East Pit, and is outside and to the west of, the portion of the East Pit proposed



to be used for the project’s lower reservoir. The groundwater surface generally is deeper,
progressing easterly into the valley. The nature of the sediments infer — and groundwater
levels show — that the aquifer is unconfined.

Only one groundwater level measurement is available for the lakebed deposits at
groundwater monitoring well (C-10) located near the eastern edge of the model area. It
showed the groundwater level was about 60 feet below the top of the clay surface and over
200 feet below the water surface in the overlying sediments as shown on Figure 4. There is
great uncertainty regarding this single data point due to this significant difference.

No groundwater levels are available for the coarse-grained sediments underlying the
lakebeds. If present, this aquifer would be confined.

The groundwater flow direction in the alluvium is relatively uniform while flow in the bedrock is
variable. Figure 1 shows the groundwater flow directions. The flow direction in the saturated
alluvium above the lakebeds is generally to the southeast (CH2MHIill, 1996). Groundwater
flow in the bedrock is towards the Eagle Creek Canyon, from both the northwest and
southwest.

Hydraulic characteristics of the sediments overlying the lakebeds were estimated during the
investigation for the landfill. The hydraulic conductivities were estimated to be between 0.02
and 7.1 feet per day as shown in Table 1. Descriptions of the fanglomerate from monitoring
well construction describe the sediments as ranging from boulders to coarse sand, and
therefore the estimated K appear to be too low. Typical K values for well-sorted sand and
gravel are from 3 to 180 feet/day (Fetter, 1988). Because the fanglomerate are part of older
continental deposits and could be weathered and compacted, a conservative K of 25 feet per
day and an S of 0.05 were used in the model.

Conceptual Model

The model area was defined to include both the Upper and Lower Reservoirs, but is centered
on the Lower Reservoir and the closest portion of the CRA as shown in Figure 1. The area
modeled is the alluvial aquifers, which will extend from the alluvium—bedrock contact at the
Lower Reservoir to about 2 miles east of the CRA. As described above, the model is only set
up to simulate groundwater conditions for the portion of the model area overlying saturated
alluvium, with the portion of the model overlying bedrock, including the Upper Reservoir,
designated as inactive. The following assumptions were made in development of the model:

1. A 3-layer model simulates the geologic conditions present in the vicinity of the
reservoir. Layer 1 represents the saturated alluvium above the lakebeds, Layer 2
represents the lakebeds, and Layer 3 represents the underlying coarse-grained
sediments.

2. The model is run under steady-state conditions because of the short period of
available groundwater level measurements, and those data obtained during a period
when there was little to no stress on the aquifer to calibrate the model.

3. The model boundaries are generally oriented to be parallel and perpendicular with the
regional groundwater flow direction in the alluvial basin.

4. Layer 3, the confined aquifer, has no outflow, either naturally or by pumping wells.
The aquifer is full and water is neither flowing into nor out of the aquifer. Therefore,
assigning very small hydraulic conductivities is appropriate to both Layers 2 and 3,



essentially making the model a 1-layer model at this time. The deeper layers are built
into the model for use during final engineering design.

5. The upgradient and downgradient boundaries are specified to keep the system in
balance under current conditions so the seepage from the Lower Reservoir can be
added after the model performance is verified.

6. Seepage from the reservoir instantaneously percolates through the unsaturated
sediments and reaches the groundwater surface.

7. There are no other sources or outflows of water such as wells, streams, evaporation,
or precipitation.

Model Development
The groundwater flow model was developed as follows.

Model Grid
The model cells are square, with a two-step nodal spacing. The node spacing in the central
portion of the model area, which is in the vicinity of the Lower Reservoir and the closest
stretch of CRA, is 200 feet by 200 feet. The node spacing expands to 400 feet by 400 feet
for the extremities of the model area. Figure 7 shows the model grid.

Layers
The model was constructed with three layers to simulate the hydrogeologic conditions in the
Upper Chuckwalla Groundwater Basin. Layer 1 is the saturated sands and gravels above
the lakebeds. Layer 2 is the lakebed deposits. Layer 3 is the coarse sediments that may
underlie the lakebeds.

The top of Layer 1 is the groundwater surface and was determined from the general gradient
in the area and extrapolated as a uniform planar surface to best fit actual groundwater
elevations, particularly in those areas close to the reservoir and aqueduct as shown on Figure
8. Given the limited measurements available, Layer 1 has been assigned a uniform
thickness of 150 feet over the entire modeled area. This assumed thickness resulted in a
reasonable fit to the few clay surface elevations shown on Figure 9. Layer 1 slopes to the
southeast with edges partially controlled by the bedrock contact and patrtially by no flow and
constant head boundaries as discussed in the Boundary Conditions section of this memo.

The lakebed deposits extent is poorly defined and may have a variable thickness as shown
on Figures 4 and 5. Because of the limited data points available an average and uniform
thickness of 400 feet was used to create Layer 2. Definition of Layer 3 is also limited, so an
average and uniform thickness of 850 feet was used. Both Layer 2 and Layer 3 surfaces
were assumed to be parallel to the top of Layer 1. Both layers were created to extend
throughout the modeled area.

Seepage Infiltration
The average seepage from the Lower Reservoir assuming a 0.5 foot thick seepage blanket is
constructed would have seepage losses of about 890 acre-feet per year (AFY), or about 550
gpm (GEI, Seepage Analyses for Upper and Lower Reservoirs, dated January 5, 2009). The
maximum seepage would be about 1,600 AFY if only limited seepage control improvements
were made. For the current analysis, the average seepage was distributed evenly over the
eastern portion of the reservoir overlying alluvium, even though it is possible that some of the
seepage could migrate through the bedrock via the crushed zone of the East Pit Fault.



Based on this interpretation of the subsurface conditions, it appears the fault intersects the
alluvium near the Lower Reservoir. To simplify the modeling approach and provide a
reasonable worst-case scenario, all seepage is assumed to be entering the system through
the alluvial sediments.

Aquifer Parameters
Layer 1 was assigned a hydraulic conductivity (K) of 25 feet per day (ft/day) and a storativity
(S) of 0.05. Layers 2 and 3 were assigned a K = 3 x 10° ft/day (1 x 10° centimeters per
second) and S = 0.0001, which creates an essentially impermeable lower boundary for Layer
1. The aquifer characteristics of these deeper layers may be adjusted based upon
measurements made to support final engineering design.

Initial and Boundary Conditions
The model is oriented such that the east and west boundaries are parallel to the direction of
groundwater flow and therefore are no-flow boundaries. The upgradient and downgradient
boundaries are general head boundaries assuming a total volumetric flow of 6,625 AFY
(estimated outflow through the southern edge of the modeled area) through the system
(790,120 ft*/day), and an aquifer thickness of 150 feet. The flow was distributed across an up
gradient length of 20,600 feet and across a down gradient length of 14,600 feet. The down
gradient length is shorter due to the model area coinciding with a bedrock ridge that juts
easterly into the valley.

The initial heads for Layer 1 were based on groundwater levels measured in monitoring wells
constructed for the landfill. A uniform planar surface was developed that provided a best fit
near the Lower Reservoir. Because Layers 2 and 3 have no hydraulic head measurements
the heads were assumed to be at the top of Layer 2.

Modeling Runs

The overall approach to simulating the groundwater conditions in the vicinity of the Lower
Reservoir and CRA was performed using the model runs outlined below. All runs are steady-
state simulations.

Run 1 — Simulate current groundwater conditions and compare results of model analysis
with current groundwater elevations interpolated by observation wells to evaluate the
model performance.

Run 2 — Add seepage from the Lower Reservoir to Run 1 and observe changes in water
elevations around the reservoir and at simulated observation wells along the CRA.

Run 3 — Add seepage recovery wells to Run 2 and observe changes in water elevations
around the reservoir and at simulated observation wells along the CRA.

Transient simulations were performed for both Runs 2 and 3 to develop hydrographs
showing the projected changes in groundwater levels beneath the CRA and when steady
state conditions are reached. This allows the timing of groundwater changes in response to
seepage, and seepage mitigation, to be evaluated. Water balance results for each modeling
run are also provided.

Run 1 - Model Performance
The model performance was evaluated by observing the model’'s ability to replicate the
current groundwater conditions using the given aquifer parameters, boundary conditions, and
initial conditions. General agreement was observed between the initial groundwater gradient
and the steady-state elevations simulated by the model after Run 1. As shown on Figure 10,



the up gradient and down gradient elevations were accurately estimated and the model
reasonably matched the uniform initial gradient.

It was expected that the uniform gradient projected over the entire alluvial portion of the
model would not be as accurately replicated near the encroaching bedrock contact along the
southwestern portion of the model since the extrapolated gradient does not take into account
the no-flow boundary effects. It would appear that the model better approximated the
groundwater elevations in this area. Overall, the model appears to reasonably replicate the
current groundwater conditions in the alluvial area.

Run 2 — Seepage
Run 2 was performed following verification of the model’'s ability to replicate the current
groundwater conditions. The purpose of Run 2 was to assess the impacts of seeping 890
AFY from the Lower Reservoir on groundwater elevations and did not include seepage
recovery wells. The estimated seepage is based on the analysis found in the Technical
Memorandum on Seepage (Section 12.5). Run 2 is based on an assumed placement of a 5-
feet thick liner consisting of grouting, seepage blanket, and RCC or soil cement treatment
over alluvium.

As shown in Figure 11, Run 2 showed that a groundwater mound is created in the vicinity of
the Lower Reservoir and a rise in groundwater elevations occur across the model.
Groundwater levels rose about 8 feet beneath the reservoir, far less than the 25 feet of
unsaturated alluvium. A series of hypothetical observation wells were placed along the CRA
as monitoring points to evaluate groundwater elevation changes. As shown on Figures 12
through 14, groundwater elevations at the closest observation well, OW05, rose 1.88 feet in
response to seepage from the Lower Reservoir. Down gradient observation well OW03.2
rose about 2.65 feet.

A transient analysis was performed to evaluate the change of groundwater elevations over
time. Figure 12 showed that groundwater elevations at OWO05 rose 1.64 feet (87 percent of
elevation change at steady state) after three years in response to seepage from the Lower
Reservoir, and reached 1.87 feet (99 percent) after 10 years.

Run 3 — Seepage Recovery and Alternatives Evaluation
Run 3 consisted of multiple runs varying the number, pumping rates, and preliminary
locations of the seepage recovery wells. In all runs the seepage from the reservoirs was
captured, using 5 to 7 wells, but the drawdown beneath the CRA varied from about 1 to 4
feet. Consideration was given to placement of the wells away from the reservoir to effectively
capture the seepage. Model Run 2 showed that a saturated mound would not rise high
enough to connect to the reservoir bottom. Therefore, the seepage will migrate mostly
vertically through unsaturated alluvium before reaching the water surface. To allow the
seeped water to reach the groundwater surface the recovery wells’ array design consisted of
six wells distributed about 1500 to 2000 feet from the eastern and southern edges of the
Lower Reservoir at a spacing of about 1000 feet, each pumping 92 gpm. The locations of the
wells are shown on Figure 15. Figure 16 shows the results of Run 3. Groundwater
elevations in the vicinity of the CRA were maintained between 0 and 3 feet below the initial
groundwater conditions. Pumping the seepage recovery wells would result in less than 6 feet
of drawdown in these wells.

A transient analysis was performed to evaluate the change of groundwater elevations over
time. Figures 12 through 14 show that the seepage recovery wells reduced the water
elevations at OWO05 to 1.86 feet (89 percent of elevation change at steady state) below the



initial groundwater elevations after three years, and reached 2.08 feet (greater than 99
percent) after 10 years. The other observation wells reached steady state conditions in a
similar time frame.

Water Balances
Figure 17 shows the mass balance for all three runs. The inflow and outflow values are
within a fraction of a percent of each other, indicating that model parameters are being
accounted for and the model is valid.

Landfill Compatibility
The water surface elevation in the Lower Reservoir will range from elevation 925 and 1,092 feet msl.
The landfill is proposed to be constructed in four phases. Phases 1 through 3 will be constructed at
elevations above the lower reservoir's maximum water surface elevation and therefore cannot be
affected by the seepage from the lower reservoir. Phase 4 is located to the north of the lower reservoir
and its foundation finish grade at its lowest point is about 1,040 feet msl (about 800 feet from the
reservoir), below the maximum reservoir water surface. This portion of the landfill is being built at least
in part over the older alluvium exposed in the eastern portion of the Lower Reservoir, however the area
is currently covered by tailing piles so the exact extent of the alluvium is unknown.

The groundwater model covered this area and can approximate the change in the groundwater level
beneath this portion of the landfill. Groundwater levels directly beneath the reservoir, if not controlled by
seepage recovery wells, would be expected to rise a maximum of 8 feet. Existing monitoring well MW-1
is the closest monitoring well in the alluvium to Phase 4. The groundwater elevation in well MW-1 was
706 feet msl in 1992. The water surface elevation with uncontrolled recharge mounding, projects to be
about 714 feet elevation, far below the landfill foundation. With seepage control wells, as shown on
Figure 16, groundwater levels are expected to change by about one to four feet.

Upper Reservoir Seepage Assessment

The Upper Reservoir is entirely underlain by bedrock. The bedrock is fractured and seepage
from the Upper Reservoir will likely be through these fractures. These groundwater
conditions do not readily lend themselves to modeling. Therefore, a geologic assessment of
the major faulting pattern was prepared to develop a preliminary seepage recovery well
network to capture all of the seepage from the Upper Reservoir.

Hydrogeology

Bedrock geologic units present at the site can be generally classified as igneous or meta-
sedimentary (including the iron ore) with little to no primary permeability. The meta-
sediments have been folded into an anticline with the Upper Reservoir on the north limb.
Subsequent to the folding and fracturing volcanic dikes intruded the rock in a northeast—
southwest trend.

Fracturing and faulting of the rock created secondary permeability that can convey water from
the reservoir. Geologic mapping of the Upper Reservoir was performed prior to the
excavation of the pit by the Eagle Mountain Mine and shows the location of the major faults.
Figure 18 shows the location of these major faults (digitized from Proctor, 1992). For
purposes of this analysis, it was assumed that the fractures would be connected to these
major faults. The faults near and beneath the Upper Reservoir (Fault “A”) have a similar
northwest-southeast trend to the East Pit Fault, which crosses through the Lower Reservoir.
Although no dips are provided for faults in the Upper Reservoir it is believed they would be
similar to the East Pit Fault, which is nearly vertical (dips about 80 degrees to the east).



Two borings were completed in the Upper Reservoir site vicinity (MW-10 and CH-10). Rock
core obtained from boring CH-10 provides insights on the hydrogeologic character of the
bedrock. The boring was drilled to a total depth of 1,389 feet. Water was first observed at a
depth of 1,309 feet. Rock in the upper 350 feet of the boring was found to be moderately
fractured, interbedded igneous and meta-sedimentary rock. Monitoring well MW-10 was
drilled to a total depth of 1,214 feet. Water was first encountered at a depth of 506 feet. The
water surface subsequently dropped and later stabilized at a depth of 1,018 feet. The
observations suggest that water may be present in joints and fractures at various depths and
that lower fractures are either dry or at lower heads.

The groundwater flow direction in the bedrock is regionally towards the southeast, in the
direction of Eagle Creek Canyon as shown on Figure 1 (CH2MHIill, 1996). It is possible there
are either faults or fractures in the rock that are concealed beneath the thin alluvium in the
canyon. Faults and fractures typically create weak zones where erosion can create canyons.
The orientation of the canyon would suggest a fault or fracture could convey water to the east
into the saturated alluvium where it could be captured by the Lower Reservoir seepage
recovery wells.

The depth to groundwater in the bedrock beneath portions of the CRA is about 450 feet
below ground surface, as shown on Figure 2. Groundwater levels in the bedrock would have
to rise by about 180 feet before saturating the alluvium overlying bedrock.

Hydraulic Characteristics

Hydraulic characteristics of the bedrock joint and fractures were estimated during the
investigation for the landfill. The hydraulic conductivities were estimated to be between 0.02
and 5.1 feet per day as shown in Table 1.

Few wells in the area obtain water from the fractured bedrock. The former Eagle Mountain
school well (School Well) was drilled to a depth of about 750 feet before encountering
adequate flow to support a small well. The well could be pumped at a rate of about 75 gpm.

Seepage

The Upper Reservoir may seep an average of 738 acre-feet of water annually or about 460
gallons per minute (GEI, Seepage Analyses for Upper and Lower Reservoirs, dated January
5, 2009). Raising and lowering of water levels in the reservoir during normal operations
would allow some of the seepage, especially in the sidewalls, to drain back into the reservoir
during low water level periods.

Seepage Recovery Wells

A preliminary seepage recovery network was designed assuming that the average well would
be capable of pumping only 70 gallons per minute, similar to the School Well. About seven
seepage recovery wells may be needed. Five of the seven seepage recovery wells were
positioned around the Upper Reservoir outside of the landfill perimeter at currently known
locations of faults that extend beneath the reservoir. Figure 18 shows the location of the
proposed seepage recovery well system.

In addition to the seepage recovery well system near the Upper Reservoir, additional
seepage recovery wells will be constructed along the axis of the Eagle Creek Canyon at the
intersections of the faults that cross beneath the Upper Reservoir. These wells in conjunction
with the wells near the Upper Reservoir will be used to maintain the water levels below the
elevation of the liner for the proposed landfill operations in this area and to prevent a rise in
groundwater levels in the bedrock beneath the CRA.
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Conclusions

The results of the MODFLOW model for the Lower Reservoir indicate that groundwater levels
in the vicinity of the CRA would increase by up to three feet by seepage from the Lower
Reservoir if not controlled through seepage recovery wells. A preliminary seepage recovery
well array design consists of six wells, each pumping 92 gpm, and resulted in capture of all of
the seepage, with groundwater elevations only being reduced beneath the CRA by about
three feet. The absolute elevations are reflected in Figure 13 with the elevation increasing
from about 629 feet msl to about 632 feet msl without the network and decreasing from about
629 to 626 with the network. Although the seeped water could be allowed to flow unimpeded
to offset drawdown related to water supply pumping, this does not allow for unanticipated
conditions. Therefore, seepage recovery wells will be installed and equipped. Once the
reservoirs are at full capacity and the actual operating conditions are observed, groundwater
management alternatives will be employed to minimize groundwater level changes beneath
the CRA.

The maximum seepage from the Lower Reservoir with limited seepage control improvements
is estimated to be about 1,600 AFY, about double the average seepage that was analyzed in
this assessment. Therefore, worst case projections would suggest the seepage, if not
controlled by pumping, would raise groundwater levels by about 6 feet beneath the CRA.
The seepage could be controlled by pumping wells.

Seepage from the Upper Reservoir will be along joints, fractures, and faults that cross
beneath the reservoir. About seven seepage control wells will be needed to control the
seepage losses, assuming they will each pump about 70 gpm. Since the faults are near-
vertical angle drilling may be an effective method. Additional seepage recovery wells will be
constructed along the axis of the Eagle Creek Canyon to provide secondary control to
prevent groundwater levels from rising beneath this area of the proposed landfill.

Mitigation Measures
Mitigation SR-1:

Aquifer tests will be performed during final engineering design to confirm the seepage
recovery well pumping rates and aquifer characteristics. The tests will be performed by
constructing one of the seepage recovery wells and pumping the well while observing the
drawdown in at least two seepage recovery or monitoring wells. If available, additional
observation wells will be monitored. Upon completion of this testing the model will be re-run
and the optimal locations of the remainder of the seepage recovery wells will be determined
to effectively capture water from the Lower Reservoir and maintain groundwater level rises
and drawdown at less than significant levels beneath the CRA.

Mitigation SR-2:

A testing program will also be employed for seepage recovery wells for the Upper Reservoir.
However, the purpose of these tests is to assess the interconnectedness of the joints and
fractures and the pumping extraction rate. Drawdown observations will be made in nearby
observation wells to support final engineering design.

Mitigation SR-3:
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A groundwater level monitoring network will be developed to confirm that seepage recovery
well pumping is effective at managing groundwater levels beneath the CRA and in the Eagle
Creek Canyon portion of the proposed landfill. The monitoring network will consist of both
existing and new monitoring wells to assess changes in groundwater levels beneath the
landfill and the CRA. In addition to the proposed monitoring wells, groundwater levels, water
guality, and production will be recorded at the Project seepage recovery wells.

Mitigation SR-4:

Seepage from the upper reservoir will be maintained below the bottom elevation of the landfill
liner. Seepage from the Lower Reservoir will be maintained to prevent significant rise in
water levels beneath the CRA.

Alternative Mitigation Measure:

As shown in the analyses for the Project water supply well pumping assessment, the
cumulative change in groundwater levels beneath the CRA (near OWO03) over the 50-year life
of the Project are projected to be drawn down by about 14 feet as a result of pumping for the
proposed projects — pumped-storage project, landfill project, and solar projects — and other
existing uses in the basin (GEI, 2009). The Project water supply pumping will result in about
6 feet of drawdown. Project pumping drawdown could be mitigated by managing seepage
from the reservoirs, which, if left unimpeded, could raise groundwater levels by up to 3 feet.
Implementation of this option would require confirmation of groundwater level rises and water
guality of the resulting seepage.

Mitigation SR-5:

Groundwater monitoring will be performed on a quarterly basis for the first four years of
Project pumping and thereafter may be extended to bi-annually or annually depending on the
findings. Annual reports will be prepared and distributed to interested parties.
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Figure 17 Mass Balance for Three Model Runs
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Unit for the flow rate is ft3/day
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Table 1
Aquifer Characteristics Near Project Site

Saturated Hydraulic

Well Aquifer Screen Interval | Flow Rate [Drawdown| Aquifer Conductivity Transmissivity

No./Name Material (feet bgs) (gpm) (feet) |Thickness (gpd/ft)

(ft/day)
(feet)

MW-1 Alluvium 325 - 385 51 71 2,700
MW-2 Alluvium 394-455 33 37 65 0.02 10
MW-2 65 0.37 180
MW-3 Bedrock 289 - 350 3.3 33 200
MW-4 Bedrock 60 - 140 3.5 47 40 0.02 6
MW-4 40 0.50 150
MW-5 Alluvium 180 - 240 20 25 30 2.0 450
MW-5 30 2.2 500
MW-5 30 71 1,600
MW-6 Bedrock 560 - 620 5 12 65 0.1 50
65 1.4 680
65 1.8 870
School Well | Bedrock 475-740 75 11 265 0.5 1,000
265 5.1 10,105

Source: CH2MHill, 1996
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Existing Monitoring Wells or Piezometer

TABLE 2
Proposed Mitigation Well Network and Maximum Allowable Changes From Seepage Recovery Pumping

. Maximum
Maximum | 5\ owable
Well Total Borehole Casing Screen Interval Allowable Water
Aquifer Material Monitoring Purpose Borehole | Diameter | Diameter (feet bgs) Drawdown )
No./Name . ) Elevation (feet
Depth (feet)| (inches) (inches) (feet) msl)
Top Bottom
P-2 Bedrock Water Level Beneath Landfill 960 6.5 2 905 955 1,620
P-3 Bedrock Brine Pond Downgradient 675 6.0 | Unknown 613 663
P-4 Bedrock Brine Pond Upgradient 625 5.5 | Unknown 575 625
P-5 Bedrock Brine Pond Upgradient 625 5.5 | Unknown 575 625
P-9 Bedrock Lower Reservoir Seepage 525 5.6 | Unknown 470 520
P-10 Bedrock Upper Reservoir Seepage 675 5.6 | Unknown 625 675
P-11 Alluvium Lower Reservoir Seepage 485 5.5 [ Unknown 350 470 2
MW-7 Bedrock Water Level Beneath Landfill 785 10.6 4 666 726 1,560
MW-8 Bedrock Water Level Beneath Landfill 871 13.5 [ Unknown 792 844 1,880
MW-9 Bedrock Water Level Beneath Landfill 1,544 6.5 | Unknown Unknown | Unknown 2,350
MW-11 Bedrock Water Level Beneath Landfill 1,130 13.5 [ Unknown 663 917 1,940
Kaiser MW Alluvium CRA Unknown | Unknown Unknown Unknown | Unknown 3
Existing Monitoring Wells to be Replaced
P-1R Alluvium Lower Reservoir Pumping Contol 550 10 4 490 540 6
MW-4R Bedrock Background Lower Reservoir 774 10 4 704 764
MW-5R Alluvium Lower Reservoir Pumping Contol 418 10 4 348 408 6
MW-10R Bedrock Background Upper Reservoir 1,672 10 4 1,558 1,662 1,464
New Monitoring Wells to be Constructed
MW-101A Alluvium Brine Pond Downgradient 110 10 4 60 100 dry
MW-101B Bedrock Brine Pond Downgradient 599 10 4 549 589
MW-102A Alluvium Brine Pond Downgradient 110 10 4 60 100 dry
MW-102B Bedrock Brine Pond Downgradient 658 10 4 608 648
MW-103A Alluvium Brine Pond Downgradient 200 10 4 150 190 dry
MW-103B Bedrock Brine Pond Downgradient 658 10 4 608 648
MW-104 Alluvium Lower Reservoir Pumping Contol 575 10 4 525 565 6
MW-105 Alluvium Lower Reservoir Seepage 552 10 4 502 542 4
MW-106 Alluvium Lower Reservoir Seepage 383 10 4 333 373 4
MW-107 Alluvium Lower Reservoir Seepage 353 10 4 303 343 4
MW-108 Alluvium CRA 318 10 4 268 308 2
MW-109 Alluvium CRA 497 10 4 447 487 3
Seepage Recovery Wells to be Constructed
. Maximum Maximum
Total Borehole Casing Screen Interval (feet Allowable
Well . . X - Allowable
Aquifer Material Purpose Borehole | Diameter Diameter bgs) Water
No./Name . ) Drawdown )
Depth (feet)| (inches) (inches) (feet) Elevation (feet
Top Bottom msl)
SRW-01 Bedrock Upper Reservoir Seepage Recovery 1,477 10 6 1,353 1,467 2,540
SRW-02 Bedrock Upper Reservoir Seepage Recovery 1,421 10 6 1,297 1,411 586
SRW-03 Bedrock Upper Reservoir Seepage Recovery 1,359 10 6 1,235 1,349 586
SRW-04 Bedrock Upper Reservoir Seepage Recovery 1,297 10 6 1,173 1,287 586
SRW-05 Bedrock Upper Reservoir Seepage Recovery 1,522 10 6 1,398 1,512 586
SRW-06 Bedrock Upper Reservoir Seepage Recovery 696 10 6 614 686 940
SRW-07 Bedrock Upper Reservoir Seepage Recovery 1,043 10 6 969 1,033 2,060
SRW-08 Alluvium Lower Reservoir Seepage Recovery 650 18 12 493 640 7
SRW-09 Alluvium Lower Reservoir Seepage Recovery 495 18 12 328 485 7
SRW-10 Alluvium Lower Reservoir Seepage Recovery 645 18 12 463 635 7 1,560
SRW-11 Alluvium Lower Reservoir Seepage Recovery 575 18 12 385 565 7
SRW-12 Alluvium Lower Reservoir Seepage Recovery 640 18 12 453 630 7
SRW-13 Alluvium Lower Reservoir Seepage Recovery 695 18 12 513 685 7
Footnote: ' Drawdown projections soley due to Seepage Recovery Pumping
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5
GEI=

Eagle Mountain Pumped Storage Project — Schedule, Manpower and Equipment Utilization
During Construction

Prepared by: Richard Westmore, P.E., GEI Consultants, Inc.
April 9, 2009

Preparation of an environmental evaluation of the Eagle Mountain Pumped Storage
Project under the National Environmental Policy Act (NEPA) and the California
Environmental Quality Act (CEQA) includes an assessment of construction-related
impacts associated with the project. These impacts typically include: air quality (fugitive
dust and carbon emissions from construction equipment operation); noise generated
during construction; night-time light “pollution”; water quality concerns (erosion and
sedimentation entering surface water bodies, as well as hazardous spills that might
affect surface and ground water supplies); and socio-economic impacts on the region.
Assessment of these construction-related impacts requires an evaluation of the probable
construction schedule and the estimated quantities of work (excavation, fill placement,
concrete production and placement, tunneling by boring machine and conventional
methods, etc.) to identify the types and numbers of equipment pieces that are likely to be
used over time, as well as the required labor force.

At this early stage in project design and given the complexity of the Eagle Mountain
Project, it is difficult to develop an overall schedule of equipment and man-power that will
closely follow what actually will occur during construction. However, the estimates
provided in Attachment 1 represent a reasonable estimate of the type, schedule and
monthly use of construction equipment, as well as the monthly man-power utilization
during construction of the project. These estimates are based on an overall construction
period of about 4 years and engineering judgment and experience relative to
construction methods and procedures.

©2008 Eagle Crest Energy Company 1



The estimated construction schedule is provided on Figure 1. Key features of the
estimated schedule are summarized below:

First Year of Construction
General:
=  Mobilize and construct temporary office, storage, maintenance and staging
facilities.
= Construct and improve permanent and construction access roads.

Water Conduits:
= Proceed and erect Tunnel Boring Machine and start excavation of tailrace tunnel.

Power Plant:
= Construct access tunnel portal and start excavation of access tunnel.

Upper Reservoir:
= Excavation of approach channel to inlet/outlet works.

Production Wells:
= Begin Construction

Lower Reservoir:
= Start moving unstable tailings pile.
=  Start to line lower reservoir.

Monitoring Wells:
= Begin Construction

Switchyard:
= Start switchyard construction.

Transmission Line:
= Start construction of transmission line foundations.

Second Year of Construction
Upper Reservoir:
= Complete excavation of approach tunnel.
= Complete construction of the south and west dams.
= Start Construction of inlet/outlet structures.
= Start lining of Reservoir.

Production Wells:
= Complete Construction

Lower Reservoir:
= Complete moving unstable tailings pile.
= Seepage control liner blanketing.
= Construct inlet/outlet works.

Page 2



= Install water pipeline from wells, pumping plant, and reverse osmosis system.
= Begin to fill lower reservoir.

Monitoring Wells:
= Complete Construction

Water Conduits:
= Complete tailrace tunnel, manifold and draft tube tunnels.
= Move and erect Tunnel Boring Machine and excavate upper pressure tunnel.
= Excavate lower pressure tunnel, manifold and penstock tunnels.
= Start to excavate pressure shaft.
= Start Installation of steel tunnel linings.

Power Plant:
= Complete majority of underground power plant access.
= Finish excavation of access tunnel.
= Excavate powerhouse cavern.
= Excavate transformer gallery caverns.
= Embed spiral cases and draft tube liners.
»  Start to install pump/turbines and generators.
= Start first stage and second stage concrete.
= Start to install electrical and mechanical equipment.

Transmission Line:
= Build foundations and towers.
= String high voltage transmission wires.

Switchyard:
=  Complete switchyard and install equipment.

Third Year of Construction

Upper Reservoir:
= Seepage Control by blanketing with fines and grouting.
= Complete inlet/outlet works.

Lower Reservoir:
= Continue filling lower reservaoir.

Water Conduits:
» Finish excavation of pressure shatft.
= Construct downstream surge chambers.
= Concrete line penstock and draft tube manifolds.
= Install steel linings in penstocks and concrete linings in draft tube tunnels.

Power Plant:
= Complete excavation of transformer gallery caverns.
= Construct cable tunnel and shatft.
= Complete first stage concrete.
» Start and complete superstructure concrete.
= Continue installation of pump/turbines.

Page 3



= Continue installation of motor/generators.

= Continue installation of other mechanical and electrical equipment.
» |Install water delivery pipeline, pump, and reverse osmosis system.
» [nstallation of mechanical and electrical equipment.

Fourth Year of Construction

Power Plant:
* Finish installation of pump/turbines.
= Finish installation of motor/generators.
= Continue and Finish installation of other mechanical and electrical equipment.
= Start architectural construction.
= Start startup and testing of units.
= Commission unit 1.
= Commission units 2, 3 and 4 at three month intervals ending the beginning of April.
= Complete architectural work.

Transmission Line:
» Test and energize high voltage transmission line.

Commercial Operation:
=  June 2016.

Attachment 1 is organized as follows:

e Bar chart showing the major features of the project construction and the estimated duration in
months for construction.

e The schedule bar chart with an overlay graph showing the total number of persons working
on the project per month. The peak work force is estimated to be 209 laborers. The total work
force is estimated to be 4,674 person months over the duration of construction.

e The schedule bar chart with an overlay graph showing the total number of on-site equipment
items, daily concrete trucks (on-site), and daily heavy trucks (on-site) required for the project
per month. The peak monthly on-site equipment items are estimated to be 150 items. The
peak daily concrete trucks (on-site) are estimated to be 210 trucks. This estimate assumes
the trucks are traveling to and from an on-site batch plant. The peak daily heavy trucks (on-
site) are estimated to be 258 trucks. This estimate assumes the trucks are hauling materials
to and from locations on-site.

e The schedule bar chart with an overlay graph showing the total number of off-site trucks
working on the project per month. The peak monthly off-site truck volume is estimated to be
75 trucks. The total off-site truck volume is estimated to be 925 trucks for the duration of
construction. This estimate assumes the off-site trucks are importing the necessary
construction materials to the site such as steel linings, steel reinforcement, electrical
components, etc.
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The schedule bar chart with an overlay graph showing the total labor cost for staff working on
the project per month. The peak monthly labor cost is estimated to be $2.51 million.

The schedule bar chart with an overlay graph showing the cumulative total labor cost for staff
working on the project. The cumulative labor cost for the project is estimated to be $58
million.

A summary table showing the average crew size for each major feature of the project
construction, the associated average duration in months, and the total number of person
months for each item and for the complete project.

A summary table showing the type and total number of equipment required for each major
feature of the project construction.

A summary table showing estimates of construction crew member’s basic hourly wages and
hourly wages including the contractor’s overhead and profit.

A summary table showing a typical pumped-storage project operations crew, and their
associated annual salaries. Also shown is a table presenting the annual operations and
maintenance costs expected to occur over the project duration.

A table showing the typical equipment and task production rates used in calculations for the
duration and quantity of equipment required for each major feature of the project
construction.

A list of major construction activities and items required for the pumped-storage project.

Equipment and crew size calculation spreadsheets for each major feature of the project
construction. Only project features with construction durations are presented.

Tunnel excavation advancement rate calculation spreadsheet. The spreadsheet includes
advancement rates for Tunnel Boring Machine (TBM) and Dirill and Blast (D&B) excavation
methods.

Project features and cost estimate spreadsheet. Includes quantities and unit prices for major
project features.

Project reservoir filling calculations and associated charts.
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ESTIMATED CONSTRUCTION SCHEDULE

EAGLE MOUNTAIN

CIVIL CONTRACTOR MOBILIZATION
CONSTRUCT ACCESS ROADS

EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL

EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL
EXCAVATE PRESSURE SHAFT

EXCAVATE TOP HEADING

ROOF ANCHORAGE AND LINING

EXCAVATE REMAINDER OF CAVERN
EXCAVATE TRANSFORMER GALLERY
EXCAVATE TAILRACE SURGE CHAMBER
EXCAVATE CABLE TUNNEL SHAFT

LINE AND PAVE CABLE TUNNEL

LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS

FIRST STAGE CONCRETE

INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS
INSTALL MECHANICAL EQUIPMENT

INSTALL ELECTRICAL EQUIPMENT

COMPLETE CONCRETE WORK

STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
CONSTRUCT UPPER RESERVOIR DAM

MOVE UNSTABLE SOIL - LOWERRESERVOIR
LINE UPPER RESERVOIR

LINE LOWERRESERVOIR

CONSTRUCT I/0 STRUCTURE - LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
SWITCHYARD EXCAVATION

SWITCHYARD FOUNDATIONS

SWITCHYARD STRUCTURES

TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING
TRANSMISSION LINE STRUCTURES

INSTALL WATER SUPPLY PIPELINE AND RO S
RESERVOIR FILLING

U-1 START-UP

U-2 START-UP

U-3 START-UP

U-4 START-UP

FINISH PROJECT

Duration Months
18.0 24.0 30.0 36.0 42,0

48.0

54.0

60.0

H

|

'| p




ESTIMATED CONSTRUCTION SCHEDULE & MAN POWER

EAGLE MOUNTAIN
Duration Months

0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0 72.0

CIVIL CONTRACTOR MOBILIZATION 250

CONSTRUCT ACCESS ROADS

EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL

EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL
EXCAVATE PRESSURE SHAFT

EXCAVATE TOP HEADING

ROOF ANCHORAGE AND LINING

EXCAVATE REMAINDER OF CAVERN
EXCAVATE TRANSFORMER GALLERY
EXCAVATE TAILRACE SURGE CHAMBER
EXCAVATE CABLE TUNNEL SHAFT

LINE AND PAVE CABLE TUNNEL

LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS

FIRST STAGE CONCRETE

INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS
INSTALL MECHANICAL EQUIPMENT

INSTALL ELECTRICAL EQUIPMENT

COMPLETE CONCRETE WORK

STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
CONSTRUCT UPPER RESERVOIR DAM

MOVE UNSTABLE SOIL - LOWERRESERVOIR
LINE UPPER RESERVOIR

LINE LOWERRESERVOIR

CONSTRUCT I/0 STRUCTURE - LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
SWITCHYARD EXCAVATION

SWITCHYARD FOUNDATIONS

SWITCHYARD STRUCTURES

TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING
TRANSMISSION LINE STRUCTURES

INSTALL WATER SUPPLY PIPELINE AND RO S
RESERVOIR FILLING

U-1 START-UP

U-2 START-UP

U-3 START-UP

U-4 START-UP

FINISH PROJECT

- 200

- 150

- 100

I Schedule —&— Man Power

People Per Month




ESTIMATED CONSTRUCTION SCHEDULE & EQUIPMENT

EAGLE MOUNTAIN

CIVIL CONTRACTOR MOBILIZATION
CONSTRUCT ACCESS ROADS

EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL

EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL
EXCAVATE PRESSURE SHAFT

EXCAVATE TOP HEADING

ROOF ANCHORAGE AND LINING

EXCAVATE REMAINDER OF CAVERN
EXCAVATE TRANSFORMER GALLERY
EXCAVATE TAILRACE SURGE CHAMBER
EXCAVATE CABLE TUNNEL SHAFT

LINE AND PAVE CABLE TUNNEL

LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS

FIRST STAGE CONCRETE

INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS
INSTALL MECHANICAL EQUIPMENT

INSTALL ELECTRICAL EQUIPMENT

COMPLETE CONCRETE WORK

STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
CONSTRUCT UPPER RESERVOIR DAM

MOVE UNSTABLE SOIL - LOWERRESERVOIR
LINE UPPER RESERVOIR

LINE LOWERRESERVOIR

CONSTRUCT I/0 STRUCTURE - LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
SWITCHYARD EXCAVATION

SWITCHYARD FOUNDATIONS

SWITCHYARD STRUCTURES

TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING
TRANSMISSION LINE STRUCTURES

INSTALL WATER SUPPLY PIPELINE AND RO S
RESERVOIR FILLING

U-1 START-UP

U-2 START-UP

U-3 START-UP

U-4 START-UP

FINISH PROJECT

Duration Months

0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0 72.0
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I Schedule

—&— On-Site Equipment ltems

—&— Daily Concrete Trucks (On-site)

—®— Daily Heavy Trucks (On-site)

300

250

200

150

100

50

Items Per Month




ESTIMATED CONSTRUCTION SCHEDULE & OFFSITE TRUCKS PER MONTH

EAGLE MOUNTAIN

CIVIL CONTRACTOR MOBILIZATION
CONSTRUCT ACCESS ROADS

EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL

EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL
EXCAVATE PRESSURE SHAFT

EXCAVATE TOP HEADING

ROOF ANCHORAGE AND LINING

EXCAVATE REMAINDER OF CAVERN
EXCAVATE TRANSFORMER GALLERY
EXCAVATE TAILRACE SURGE CHAMBER
EXCAVATE CABLE TUNNEL SHAFT

LINE AND PAVE CABLE TUNNEL

LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS

FIRST STAGE CONCRETE

INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS
INSTALL MECHANICAL EQUIPMENT

INSTALL ELECTRICAL EQUIPMENT

COMPLETE CONCRETE WORK

STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
CONSTRUCT UPPER RESERVOIR DAM

MOVE UNSTABLE SOIL - LOWERRESERVOIR
LINE UPPER RESERVOIR

LINE LOWERRESERVOIR

CONSTRUCT I/0 STRUCTURE - LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
SWITCHYARD EXCAVATION

SWITCHYARD FOUNDATIONS

SWITCHYARD STRUCTURES

TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING
TRANSMISSION LINE STRUCTURES

INSTALL WATER SUPPLY PIPELINE AND RO S
RESERVOIR FILLING

U-1 START-UP

U-2 START-UP

U-3 START-UP

U-4 START-UP

FINISH PROJECT

Duration Months

0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0 72.0
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I Schedule

—&— Off-Site Equipment Items

90

80

70

60

50

Offsite Trucks Per Month




ESTIMATED CONSTRUCTION SCHEDULE & MONTHLY LABOR COSTS

EAGLE MOUNTAIN

CIVIL CONTRACTOR MOBILIZATION
CONSTRUCT ACCESS ROADS

EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL

EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL
EXCAVATE PRESSURE SHAFT

EXCAVATE TOP HEADING

ROOF ANCHORAGE AND LINING

EXCAVATE REMAINDER OF CAVERN
EXCAVATE TRANSFORMER GALLERY
EXCAVATE TAILRACE SURGE CHAMBER
EXCAVATE CABLE TUNNEL SHAFT

LINE AND PAVE CABLE TUNNEL

LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS

FIRST STAGE CONCRETE

INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS
INSTALL MECHANICAL EQUIPMENT

INSTALL ELECTRICAL EQUIPMENT

COMPLETE CONCRETE WORK

STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
CONSTRUCT UPPER RESERVOIR DAM

MOVE UNSTABLE SOIL - LOWERRESERVOIR
LINE UPPER RESERVOIR

LINE LOWERRESERVOIR

CONSTRUCT I/0 STRUCTURE - LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
SWITCHYARD EXCAVATION

SWITCHYARD FOUNDATIONS

SWITCHYARD STRUCTURES

TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING
TRANSMISSION LINE STRUCTURES

INSTALL WATER SUPPLY PIPELINE AND RO S
RESERVOIR FILLING

U-1 START-UP

U-2 START-UP

U-3 START-UP

U-4 START-UP

FINISH PROJECT

12.0

18.0 24.0

Duration Months

30.0 36.0 42.0 48.0 54.0

72.0

W

I Schedule

—&— Labor Costs

$3,000,000

$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500,000

$0

Labor Costs Per Month




ESTIMATED CONSTRUCTION SCHEDULE & CUMMULATIVE LABOR COSTS

EAGLE MOUNTAIN
Duration Months

0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0 72.0
‘ —t—t—t———t—t——f———+ -+ $70,000,000

CIVIL CONTRACTOR MOBILIZATON s | | |
CONSTRUCT ACCESS ROADS | IS
EXCAVATE POWER HOUSE ACCESS TUNNEL
EXCAVATE TAILRACE TUNNEL | r
EXCAVATE LOWER PRESSURE TUNNEL
EXCAVATE UPPER PRESSURE TUNNEL

EXCAVATE PRESSURE SHAFT ] - $60,000,000
EXCAVATE TOP HEADING | [
ROOF ANCHORAGE AND LINING | [ ]
EXCAVATE REMAINDER OF CAVERN | -
EXCAVATE TRANSFORMER GALLERY | ;
EXCAVATE TAILRACE SURGE CHAMBER |
EXCAVATE CABLE TUNNEL SHAFT | =
1 - $50,000,000

LINE AND PAVE CABLE TUNNEL
LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
INSTALL STEEL TUNNEL LININGS
FIRST STAGE CONCRETE
INSTALL SPIRAL CASES AND DRAFT TUBE LINE
INSTALL PUMP TURBINES AND GENERATORS
EMBED SPIRAL CASES AND DRAFT LINERS L $40,000,000
INSTALL MECHANICAL EQUIPMENT
INSTALL ELECTRICAL EQUIPMENT
COMPLETE CONCRETE WORK
STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
ELECTRICAL AND MECHANICAL MOBILIZATION _—
COMPLETE ELECTRICAL CONSTRUCTION
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIRR | - $30,000,000
CONSTRUCT UPPER RESERVOIR DAM
MOVE UNSTABLE SOIL - LOWER RESERVOIR
LINE UPPER RESERVOIR
LINE LOWERRESERVOIR
CONSTRUCT I/0 STRUCTURE - LOWER RESERVOIR
CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR ] $20,000,000
SWITCHYARD EXCAVATION
SWITCHYARD FOUNDATIONS
SWITCHYARD STRUCTURES
TRANSMISSION LINE FOUNDATIONS
TRANSMISSION LINE STRINGING ——
TRANSMISSION LINE STRUCTURES
INSTALL WATER SUPPLY PIPELINE AND RO S - $10,000,000
RESERVOIR FILLING
U-1START-UP | =

U-2 START-UP —_—

U-3 START-UP —-——
U-4 START-UP —_—
FINISH PROJECT —-—

$0

I Schedule —&— Cummulative Labor Costs

Cummulative Labor Costs




Eagle Mountain Construction.xlsx
Table 2

ESTIMATED CONSTRUCTION WORK FORCE

EAGLE MOUNTAIN PUMPED-STORAGE PROJECT

CONSTRUCTION AVERAGE CREW AVERAGE DURATION SHIETS @) PERSON
SEGMENT SIZE (1) (MONTHS) (@ NUMBER | LENGTH (HRS) MONTHS )
CIVIL CONTRACTOR MOBILIZATION 15 4 1 8 60
CONSTRUCT ACCESS ROADS 18 4 1 8 67
EXCAVATE POWER HOUSE ACCESS TUNNEL 23 12 1 8 268
EXCAVATE TAILRACE TUNNEL 26 8 1 8 199
EXCAVATE LOWER PRESSURE TUNNEL 16 6 1 8 101
EXCAVATE UPPER PRESSURE TUNNEL 29 6 1 8 166
EXCAVATE PRESSURE SHAFT 20 9 1 8 188
EXCAVATE TOP HEADING 27 4 1 8 100
ROOF ANCHORAGE AND LINING 6 3 1 8 17
EXCAVATE REMAINDER OF CAVERN 27 2 1 8 44
EXCAVATE TRANSFORMER GALLERY 18 3 1 8 49
EXCAVATE TAILRACE SURGE CHAMBER 16 6 1 8 103
EXCAVATE CABLE TUNNEL SHAFT 11 6 1 8 65
LINE AND PAVE CABLE TUNNEL 6 10 1 8 61
LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD 36 5 1 8 187
INSTALL STEEL TUNNEL LININGS 22 8 1 8 175
FIRST STAGE CONCRETE 19 6 1 8 105
INSTALL SPIRAL CASES AND DRAFT TUBE LINE 8 8 1 8 65
INSTALL PUMP TURBINES AND GENERATORS 8 11 1 8 89
EMBED SPIRAL CASES AND DRAFT LINERS 7 9 1 8 61
INSTALL MECHANICAL EQUIPMENT 9 6 1 8 54
INSTALL ELECTRICAL EQUIPMENT 8 6 1 8 48
COMPLETE CONCRETE WORK 15 9 1 8 140
STRUCTURAL AND ARCHITECTURAL CONSTRUCTION 30 13 1 8 394
ELECTRICAL AND MECHANICAL MOBILIZATION 15 3 1 8 46
COMPLETE ELECTRICAL CONSTRUCTION 8 13 1 8 107
EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR 23 10 1 8 222
CONSTRUCT UPPER RESERVOIR DAM 33 8 1 8 320
MOVE UNSTABLE SOIL - LOWER RESERVOIR 19 13 1 8 242
LINE UPPER RESERVOIR 23 4 1 8 85
LINE LOWER RESERVOIR 18 5 1 8 95
CONSTRUCT 1/0 STRUCTURE - LOWER RESERVOIR 26 4 1 8 107
CONSTRUCT 1/0 STRUCTURE - UPPER RESERVOIR 27 4 1 8 105
SWITCHYARD EXCAVATION 10 3 1 8 31
SWITCHYARD FOUNDATIONS 11 4 1 8 45
SWITCHYARD STRUCTURES 9 1 1 8 13
TRANSMISSION LINE FOUNDATIONS 10 5 1 8 46
TRANSMISSION LINE STRINGING 7 4 1 8 28
TRANSMISSION LINE STRUCTURES 12 6 1 8 69
INSTALL WATER SUPPLY PIPELINE AND RO S 19 7 1 8 128
RESERVOIR FILLING 3 24 1 8 72
U-1 START-UP 7 3 1 8 22
U-2 START-UP 7 3 1 8 19
U-3 START-UP 7 3 1 8 19
U-4 START-UP 7 3 1 8 19
FINISH PROJECT 10 3 1 8 28
TOTAL 4674

(1) Average number of people on site during a construction activity, rounded to the nearest person.
(2) Estimated time to complete a construction activity if completed independent of other construction activities and without consideration
construction and schedule constraints, rounded to the nearest month.

(3) Number and length of daily shifts.

(4) Rounded to nearest person month. One person month is equal to 173 hours. Calculated prior to rounding crew sizes and durations.

of other

GEI Consultants, Inc.
2/23/2009



ESTIMATED CONSTRUCTION EQUIPMENT

EAGLE MOUNTAIN
TYPE OF CIVIL CONTRACTOR ACCESS POWER HOUSE EXCAVATE EXCAVATE LOWER EXCAVATE UPPER EXCAVATE EXCAVATE ROOF ANCHORAGE EXCAVATE
EQUIPMENT MOBILIZATION ROADS ACCESS TUNNEL TAILRACE TUNNEL PRESSURE TUNNEL PRESSURE TUNNEL PRESSURE SHAFT TOP HEADING AND LINING REMAINDER OF CABIN
DURATION © 4 4 12 8 6 6 9 4 3 2

On-site
Air Compressor 0.0 1.3 0.0 0.0 0.0 0.0 1.3 3.8 1.3 1.3
Backhoe / Front End Loader, Wheeled 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Backhoe, Tracked 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Sheepsfoot, Self-Propelled 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Vibratory, Self-Propelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Concrete Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane - 40 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane - 70 Ton 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0
Dozer, D5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D6 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D8 0.0 13 0.0 0.0 0.0 0.0 13 25 0.0 25
Drill, Tracked 0.0 13 25 13 13 0.0 13 3.8 13 3.8
Dump Truck, End Dump, 15 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Truck, Off-Highway, 34 Ton 0.0 3.8 5.0 6.3 25 6.3 25 5.0 0.0 5.0
Excavator, 325 0.0 13 13 13 13 0.0 13 25 0.0 25
Forklift, Rough Terrain 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Front End Loader, Wheeled 0.0 1.3 2.5 2.5 2.5 1.3 2.5 5.0 0.0 5.0
Fuel Truck / Support Truck 1.3 1.3 0.0 0.0 0.0 1.3 1.3 1.3 1.3 1.3
Generator - Diesel 13 13 13 13 13 13 13 2.5 13 25
Grout Pump 0.0 0.0 1.3 1.3 1.3 0.0 1.3 0.0 13 0.0
Motor Grader 13 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump truck - Concrete 0.0 0.0 1.3 25 25 0.0 25 0.0 0.0 0.0
Truck, Flatbed 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0
Tunnel Rig 0.0 0.0 13 13 13 13 0.0 0.0 0.0 0.0
Water Pump, Diesel 13 0.0 13 13 13 13 13 0.0 0.0 0.0
Water Truck 0.0 1.3 0.0 0.0 0.0 0.0 0.0 13 0.0 13
Welder and Generator Set 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 10.0 17.5 17.5 18.8 15.0 12.5 18.8 27.5 7.5 25.0

Daily Vehicles®
Daily Concrete Mixer Truck - 8 CY 0.0 0.0 16.3 313 313 62.5 31.3 0.0 3.8 0.0
Daily Semi Trailer Truck 0.0 0.0 713 97.5 76.3 81.3 30.0 75.0 0.0 50.0

Off-Site Vehicles
Total Offsite Flatbed/Semi Trucks 13 0.0 113 6.3 16.3 325 8.8 0.0 2.5 0.0

(1) Rounded to nearest unit of equipment.

(2) Sum of estimated pieces of equipment times
duration of construction activity. Calculated prior to
rounding duration and equipment quantities. One
equipment month is equal to 173 hours of operation.

(3) Number of daily vehicles on site.

(4) Pieces of equipment not equal to a whole number
represent equipment not being utilized for entire
duration of the activity.

(5) Rounded to the nearest month.

GEI Consultants, Inc.
3/20/2009
Eagle Mountain Construction.xlsx, Table 3




ESTIMATED CONSTRUCTION EQUIPMENT

EAGLE MOUNTAIN
TYPE OF EXCAVATE EXCAVATE TAILRACE | EXCAVATE CABLE LINE AND PAVE LINE PENSTKS INSTALL STEEL FIRST STAGE INSTALL CASES INSTALL PUMP EMBED CASES
EQUIPMENT TRANSFORMER GALLERY SURGE CHANBER TUNNEL SHAFT CABLE TUNNEL DRAFT TUBE MAN. TUNNEL LINES CONCRETE DRAFT TUBE LINE. | TURBIN. AND GEN. | AND DRAFT LINERS
DURATION © 3 6 6 10 5 8 6 8 11 9

On-site
Air Compressor 1.3 1.3 1.3 1.3 25 1.3 0.0 0.0 1.3 0.0
Backhoe / Front End Loader, Wheeled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Backhoe, Tracked 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Sheepsfoot, Self-Propelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Vibratory, Self-Propelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Concrete Pump 0.0 0.0 0.0 1.3 0.0 0.0 0.0 1.3 0.0 0.0
Crane - 40 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0
Crane - 70 Ton 0.0 0.0 0.0 13 0.0 0.0 13 0.0 13 0.0
Dozer, D5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D8 13 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0
Drill, Tracked 25 13 13 13 0.0 13 0.0 0.0 0.0 0.0
Dump Truck, End Dump, 15 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dump Truck, Off-Highway, 34 Ton 3.8 1.3 1.3 0.0 3.8 2.5 0.0 0.0 0.0 0.0
Excavator, 325 13 13 13 0.0 1.3 13 0.0 0.0 0.0 0.0
Forklift, Rough Terrain 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0
Front End Loader, Wheeled 2.5 2.5 2.5 0.0 3.8 2.5 0.0 0.0 0.0 0.0
Fuel Truck / Support Truck 1.3 1.3 1.3 1.3 1.3 1.3 1.3 0.0 1.3 1.3
Generator - Diesel 13 13 13 13 25 13 13 13 13 0.0
Grout Pump 0.0 0.0 0.0 13 0.0 0.0 13 0.0 0.0 0.0
Motor Grader 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pump truck - Concrete 0.0 1.3 0.0 0.0 5.0 25 25 0.0 0.0 1.3
Truck, Flatbed 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0
Tunnel Rig 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Pump, Diesel 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck 13 13 0.0 0.0 13 13 13 0.0 0.0 13
Welder and Generator Set 0.0 0.0 0.0 0.0 0.0 13 0.0 13 13 0.0
TOTAL 16.3 12.5 11.3 10.0 22.5 17.5 8.8 5.0 6.3 3.8

Daily Vehicles®
Daily Concrete Mixer Truck - 8 CY 0.0 0.0 0.0 1.3 62.5 31.3 31.3 1.3 0.0 5.0
Daily Semi Trailer Truck 50.0 18.8 3.8 0.0 50.0 25.0 0.0 0.0 0.0 0.0

Off-Site Vehicles
Total Offsite Flatbed/Semi Trucks 0.0 13 0.0 25 11.3 192.5 10.0 13.8 10.0 3.8

(1) Rounded to nearest unit of equipment.

(2) Sum of estimated pieces of equipment times
duration of construction activity. Calculated prior to
rounding duration and equipment quantities. One
equipment month is equal to 173 hours of operation.

(3) Number of daily vehicles on site.

(4) Pieces of equipment not equal to a whole number
represent equipment not being utilized for entire
duration of the activity.

(5) Rounded to the nearest month.

GEI Consultants, Inc.
3/20/2009
Eagle Mountain Construction.xlsx, Table 3




ESTIMATED CONSTRUCTION EQUIPMENT

EAGLE MOUNTAIN
ESTIMATED AVERAGE PIECES OF EQUIPMENT FOR CONSTRUCTION ACTIVITIES®
TYPE OF INSTALL MECH. INSTALL ELECT. COMPLETE STRUCTURAL AND | ELECTRICAL AND | COMPLETE ELEC. EXCAVATE APPR. CONSTRUCT MOVE UNSTABLE LINE UPPER
EQUIPMENT EQUIPMENT EQUIPMENT CONCRETE WK. ARCHIT. CONST. MECH. MOBE. CONSTRUCTION CHANNEL - UPPER UPPER DAM SOIL - LOWER RESERVOIR
DURATION © 6 6 9 13 3 13 10 8 13 4

On-site
Air Compressor 1.3 1.3 0.0 1.3 0.0 13 13 25 0.0 0.0
Backhoe / Front End Loader, Wheeled 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0
Backhoe, Tracked 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Sheepsfoot, Self-Propelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Vibratory, Self-Propelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 13
Concrete Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane - 40 Ton 0.0 0.0 13 13 0.0 0.0 0.0 0.0 0.0 0.0
Crane - 70 Ton 1.3 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0
Dozer, D6 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0
Dozer, D8 0.0 0.0 0.0 0.0 0.0 0.0 25 0.0 25 13
Drill, Tracked 0.0 0.0 0.0 13 0.0 0.0 25 0.0 0.0 0.0
Dump Truck, End Dump, 15 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 0.0 0.0
Dump Truck, Off-Highway, 34 Ton 0.0 0.0 0.0 1.3 0.0 0.0 7.5 5.0 6.3 12.5
Excavator, 325 0.0 0.0 0.0 13 0.0 0.0 1.3 0.0 13 25
Forklift, Rough Terrain 0.0 1.3 0.0 2.5 1.3 1.3 0.0 0.0 0.0 0.0
Front End Loader, Wheeled 0.0 0.0 0.0 2.5 0.0 0.0 2.5 2.5 0.0 2.5
Fuel Truck / Support Truck 13 1.3 13 25 13 13 13 25 13 13
Generator - Diesel 13 13 13 25 13 25 0.0 0.0 0.0 0.0
Grout Pump 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader 0.0 0.0 0.0 0.0 13 0.0 0.0 25 13 0.0
Pump truck - Concrete 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Truck, Flatbed 0.0 0.0 0.0 0.0 13 25 0.0 0.0 0.0 0.0
Tunnel Rig 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Pump, Diesel 0.0 0.0 0.0 1.3 13 0.0 0.0 0.0 0.0 0.0
Water Truck 0.0 0.0 13 0.0 0.0 0.0 13 25 13 1.3
Welder and Generator Set 25 13 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 7.5 6.3 6.3 21.3 10.0 8.8 20.0 33.8 13.8 22.5

Daily Vehicles®
Daily Concrete Mixer Truck - 8 CY 0.0 0.0 16.3 3.8 0.0 0.0 0.0 0.0 0.0 0.0
Daily Semi Trailer Truck 0.0 0.0 0.0 225 0.0 0.0 50.0 0.0 0.0 0.0

Off-Site Vehicles
Total Offsite Flatbed/Semi Trucks 6.3 5.0 125 53.8 13 6.3 0.0 0.0 0.0 0.0

(1) Rounded to nearest unit of equipment.

(2) Sum of estimated pieces of equipment times
duration of construction activity. Calculated prior to
rounding duration and equipment quantities. One
equipment month is equal to 173 hours of operation.

(3) Number of daily vehicles on site.

(4) Pieces of equipment not equal to a whole number
represent equipment not being utilized for entire
duration of the activity.

(5) Rounded to the nearest month.

GEI Consultants, Inc.
3/20/2009
Eagle Mountain Construction.xisx, Table 3



ESTIMATED CONSTRUCTION EQUIPMENT

EAGLE MOUNTAIN
TYPE OF LINE LOWER CONSTRUCT /O CONSTRUCT I/O SWITCHYARD SWITCHYARD SWITCHYARD TRANS. LINE TRANS. LINE TRANS. LINE INSTALL H20 RESERVOIR
EQUIPMENT RESERVOIR STRUC. - LOWER | STRUC. - UPPER EXCAVATION FOUNDATIONS STRUCTURES FOUNDATIONS STRINGING STRUCTURES SUPPLY AND RO S FILLING
DURATION © 5 4 4 3 4 1 5 4 6 7 24

On-site
Air Compressor 0.0 1.3 1.3 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0
Backhoe / Front End Loader, Wheeled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Backhoe, Tracked 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Compactor, Sheepsfoot, Self-Propelled 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 1.3 0.0
Compactor, Vibratory, Self-Propelled 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Concrete Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crane - 40 Ton 0.0 0.0 0.0 0.0 0.0 0.0 1.3 25 25 0.0 0.0
Crane - 70 Ton 0.0 13 13 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0
Dozer, D5 0.0 0.0 0.0 13 13 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dozer, D8 13 13 13 0.0 0.0 0.0 0.0 0.0 0.0 13 0.0
Drill, Tracked 0.0 13 13 0.0 13 0.0 13 0.0 0.0 0.0 0.0
Dump Truck, End Dump, 15 Ton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 0.0
Dump Truck, Off-Highway, 34 Ton 6.3 5.0 6.3 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.0
Excavator, 325 25 13 1.3 13 0.0 0.0 0.0 0.0 0.0 13 0.0
Forklift, Rough Terrain 0.0 0.0 0.0 0.0 0.0 1.3 0.0 1.3 1.3 0.0 0.0
Front End Loader, Wheeled 2.5 1.3 1.3 1.3 0.0 0.0 1.3 0.0 0.0 1.3 0.0
Fuel Truck / Support Truck 1.3 1.3 1.3 1.3 1.3 25 1.3 25 2.5 1.3 1.3
Generator - Diesel 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0
Grout Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Motor Grader 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Pump truck - Concrete 0.0 25 25 0.0 1.3 0.0 1.3 0.0 0.0 0.0 0.0
Truck, Flatbed 0.0 0.0 0.0 0.0 0.0 13 0.0 13 13 0.0 0.0
Tunnel Rig 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Pump, Diesel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Water Truck 1.3 13 1.3 13 13 0.0 0.0 0.0 0.0 0.0 0.0
Welder and Generator Set 0.0 0.0 0.0 0.0 0.0 13 0.0 0.0 25 13 0.0
TOTAL 16.3 17.5 18.8 12.5 15.0 8.8 6.3 7.5 11.3 13.8 1.3

Daily Vehicles®
Daily Concrete Mixer Truck - 8 CY 0.0 31.3 31.3 0.0 25 0.0 8.8 0.0 0.0 0.0 0.0
Daily Semi Trailer Truck 0.0 25.0 25.0 0.0 0.0 0.0 0.0 0.0 25 0.0 0.0

Off-Site Vehicles
Total Offsite Flatbed/Semi Trucks 0.0 11.3 0.0 0.0 13 125 30.0 0.0 200.0 260.0 0.0

(1) Rounded to nearest unit of equipment.

(2) Sum of estimated pieces of equipment times
duration of construction activity. Calculated prior to
rounding duration and equipment quantities. One
equipment month is equal to 173 hours of operation.

(3) Number of daily vehicles on site.

(4) Pieces of equipment not equal to a whole number
represent equipment not being utilized for entire
duration of the activity.

(5) Rounded to the nearest month.

GEI Consultants, Inc.
3/20/2009
Eagle Mountain Construction.xlsx, Table 3



ESTIMATED CONSTRUCTION EQUIPMENT
EAGLE MOUNTAIN

ESTIMATED
TYPE OF U-1 u-2 U-3 U-4 FINISH EQUIPMENT
EQUIPMENT START-UP START-UP START-UP START-UP PROJECT MONTHS®
DURATION © 3 3 3 3 3

On-site
Air Compressor 1.3 1.3 1.3 1.3 1.3 220
Backhoe / Front End Loader, Wheeled 0.0 0.0 0.0 0.0 0.0 9
Backhoe, Tracked 0.0 0.0 0.0 0.0 0.0 5
Compactor, Sheepsfoot, Self-Propelled 0.0 0.0 0.0 0.0 0.0 13
Compactor, Vibratory, Self-Propelled 0.0 0.0 0.0 0.0 0.0 53
Concrete Pump 0.0 0.0 0.0 0.0 0.0 23
Crane - 40 Ton 0.0 0.0 0.0 0.0 0.0 57
Crane - 70 Ton 0.0 0.0 0.0 0.0 0.0 81
Dozer, D5 0.0 0.0 0.0 0.0 0.0 42
Dozer, D6 0.0 0.0 0.0 0.0 0.0 9
Dozer, D8 0.0 0.0 0.0 0.0 0.0 125
Drill, Tracked 0.0 0.0 0.0 0.0 0.0 188
Dump Truck, End Dump, 15 Ton 0.0 0.0 0.0 0.0 0.0 95
Dump Truck, Off-Highway, 34 Ton 0.0 0.0 0.0 0.0 0.0 629
Excavator, 325 0.0 0.0 0.0 0.0 0.0 190
Forklift, Rough Terrain 0.0 0.0 0.0 0.0 0.0 90
Front End Loader, Wheeled 0.0 0.0 0.0 0.0 0.0 328
Fuel Truck / Support Truck 0.0 0.0 0.0 0.0 3.8 340
Generator - Diesel 13 13 13 13 13 264
Grout Pump 0.0 0.0 0.0 0.0 0.0 83
Motor Grader 0.0 0.0 0.0 0.0 0.0 50
Pump truck - Concrete 0.0 0.0 0.0 0.0 0.0 179
Truck, Flatbed 0.0 0.0 0.0 0.0 0.0 72
Tunnel Rig 0.0 0.0 0.0 0.0 0.0 39
Water Pump, Diesel 0.0 0.0 0.0 0.0 0.0 83
Water Truck 0.0 0.0 0.0 0.0 0.0 127
Welder and Generator Set 0.0 0.0 0.0 0.0 0.0 98
TOTAL 2.5 2.5 2.5 2.5 6.3 TOTAL 3492

Daily Vehicles®
Daily Concrete Mixer Truck - 8 CY 0.0 0.0 0.0 0.0 0.0 -
Daily Semi Trailer Truck 0.0 0.0 0.0 0.0 0.0 -

Off-Site Vehicles
Total Offsite Flatbed/Semi Trucks 0.0 0.0 0.0 0.0 0.0 924

(1) Rounded to nearest unit of equipment.

(2) Sum of estimated pieces of equipment times
duration of construction activity. Calculated prior to
rounding duration and equipment quantities. One
equipment month is equal to 173 hours of operation.

(3) Number of daily vehicles on site.

(4) Pieces of equipment not equal to a whole number
represent equipment not being utilized for entire
duration of the activity.

(5) Rounded to the nearest month.

GEI Consultants, Inc.
3/20/2009
Eagle Mountain Construction.xlsx, Table 3



Labor Costs

Client: Eagle Crest Energy Project 080473 Page 1

Subject: Eagle Mountain Construction Schedule and Equipment Date 3/19/2009 By NDM
Checked By
Approved By

LABOR COSTS

Hourly Wages
Hourly Wages (including O &P)

Crew ($/hr) ($/hr) Source

Blaster $33.60 $52.10 R.S. Means 2009, Crew B-47, Blast Foreman

Carpenters $39.95 $61.95 R.S. Means 2009, Carpenters

Cement Finisher $38.30 $56.05 R.S. Means 2009, Cement Finishers

Driller $31.60 $49.00 R.S. Means 2009, Crew B-47, Driller

Electricians $47.00 $69.95 R.S. Means 2009, Electricians

Equipment Operators $41.35 $62.15 R.S. Means 2009, Equipment Operator (Medium)

Grade Setter $41.35 $62.15 R.S. Means 2009, Equipment Operator (Medium)

Foreman $42.85 $66.35 R.S. Means 2009, Foreman Average (Outside)

Labor Foreman $33.60 $52.10 R.S. Means 2009, Labor Foreman (Outside)

Laborers $31.60 $49.00 R.S. Means 2009, Common Building Laborers

Mechanics $42.70 $64.20 R.S. Means 2009, Equipment Operator, Master Mechanics

Painter $35.20 $52.75 R.S. Means 2009, Painters, Ordinary

Pile Driver $38.50 $62.50 R.S. Means 2009, Pile Drivers

Pipe Foreman $49.35 $74.05 R.S. Means 2009, Pipe Fitter

Pipe Layer $40.85 $63.25 R.S. Means 2009, Skilled Worker

Plumber $48.75 $73.15 R.S. Means 2009, Plumber

Rigger $40.85 $63.25 R.S. Means 2009, Skilled Worker

Survey/Rodmen $39.75 $60.80 R.S. Means 2009, Average of: Instrument Man, Rodmen/Chainmen

Steel Worker $44.70 $79.65 R.S. Means 2009, Structural Steel Workers

Steel Worker Foreman $46.70 $83.20 R.S. Means 2009, Structural Steel Foremen

Truck Drivers $31.95 $49.15 R.S. Means 2009, Truck Drivers (Heavy)

Welder $44.70 $79.65 R.S. Means 2009, Welders

Eagle Mountain Construction.xIsx

Labor Costs

GEI Consultants, Inc.
3/20/2009




Operations Labor Costs

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Operations Date 1/21/2009 NDM
Checked
Approved
OPERATIONS
Total Annual Annual
Number of Operations Salaries® Labor Costs

Crew Shift Quantity [ Daily Shifts Crew ($lyear) (%)
Mechanical Engineer 2 2 4 $63,000 $252,000
Electrical Engineer 2 2 4 $63,000 $252,000
Project Engineer 1 2 2 $62,000 $124,000
Project Manager 1 2 2 $75,000 $150,000
Construction Manager 1 2 2 $70,000 $140,000
Manager 1 2 2 $54,000 $108,000
Power Plant Operator 2 2 4 $58,000 $232,000
Plant Engineer 1 2 2 $63,000 $126,000
Mechanical Maintenance Technician 1 2 2 $37,000 $74,000
Scheduler 1 2 2 $57,000 $114,000
Field Service Engineer 1 2 2 $53,000 $106,000
Administration Staff 1 2 2 $57,000 $114,000

TOTAL = 15 30 $1,792,000

1) Source: http://www.simplyhired.com/a/salary/search/q-Hydro+Power (3/19/2009)

OPERATIONS AND MAINTENANCE COSTS

The operation and maintenance costs are those associated with Project operation and upkeep. They include the cost of
the direct salaries and administrative support of plant administration, operating and maintenance personnel, and of
maintenance equipment and materials and repairs and spare parts.

Eagle Mountain Pumped Storage Estimated Annual Project Costs

Amount

Operating Costs Elements ($/year)
Property Tax $8,390,000
Land Leases $2,000,000
Makeup Water and Pumping $2,400,000
Water Treatment $720,000
Property Insurance $4,200,000
Salaries $1,800,000
Home Office Administration $900,000
Supplies and Parts $2,500,000
FERC Fees $1,500,000

Total Annual Operating Cost | $24,410,000

Note:
Table from Draft License Application - Exhibit D

Eagle Mountain Construction.xlsx
Operations Labor Costs

GEI Consultants, Inc.
3/20/2009




Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By

EAGLE MOUNTAIN PUMPED-STORAGE PROJECT --- TYPICAL EQUIPMENT AND TASK PRODUCTION RATES

TASK/EQUIPMENT

TYPICAL PRODUCTION RATES (SINGLE CREW ONLY)

Tunnel Boring Machine 45 -120 ft/day
Drill and Blast Excavation 200 - 400 cy/day
Benching Excavation 500 cy/day
Trench Excavation 200 Icy/hr
Prelining Shotcrete 200 - 300 sy/day
Concrete 100 - 200 cy/day
Grouting 450 cf/day
Roof & Wall Support 2000 - 2500 sf/day
Rock Anchors 400 Ifilday
Misc. Steel 20 tons/day
Steel Liner 50 Ifilday
Elevator Shaft 50 Ifiday
Excavator 200 - 300 cy/hr
Compactor (large) 850 cy/hr
Compactor (small) 120 cy/hr
Grading 1200 cy/day
Gravel Placement 1500 cy/day
RCC Dams 1500 cy/day
Trashrack Installation 200 sf/day
Peir Foundations 4-10 peirs/day
Fencing Installation 300 Iflday
Transmission Line Stringing 8000 ft/day
Pipeline Installation 1000 ft/day




GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project
Construction Schedule Item List

1/20/2009

NDM

1 NOTICE TO PROCEED
2 CIVIL CONTRACTOR MOBILIZATION
3 CIVIL CONTRACTOR MOBILIZED
4 CONSTRUCT ACCESS ROADS
5 EXCAVATE POWER HOUSE ACCESS TUNNEL
6 COMPLETE ACCESS TUNNEL EXCAVATION
7 EXCAVATE TAILRACE TUNNEL
8 EXCAVATE LOWER PRESSURE TUNNEL
9 EXCAVATE UPPER PRESSURE TUNNEL
10 EXCAVATE PRESSURE SHAFT
11 EXCAVATE TOP HEADING
12 ROOF ANCHORAGE AND LINING
13 EXCAVATE REMAINDER OF CAVERN
14 COMPLETE POWER HOUSE EXCAVATION
15 EXCAVATE TRANSFORMER GALLERY
16 EXCAVATE TAILRACE SURGE CHAMBER
17 EXCAVATE CABLE TUNNEL SHAFT
18 LINE AND PAVE CABLE TUNNEL
19 LINE PENSTOCKS ANDDRAFT TUBE MANIFOLD
20 INSTALL STEEL TUNNEL LININGS
21 FIRST STAGE CONCRETE
22 COMPLETE POWER HOUSE 1ST STAGE CONCRETE
23 INSTALL SPIRAL CASES AND DRAFT TUBE LINE
24 INSTALL PUMP TURBINES AND GENERATORS
25 EMBED SPIRAL CASES AND DRAFT LINERS
26 INSTALL MECHANICAL EQUIPMENT
27 INSTALL ELECTRICAL EQUIPMENT
28 COMPLETE CONCRETE WORK
29 STRUCTURAL AND ARCHITECTURAL CONSTRUCTION
30 COMPLETE DRAFT TUBE, SPIRAL CASE AND POWERHOUSE, 2ND STAGE CONCRETE
31 ELECTRICAL AND MECHANICAL MOBILIZATION
32 COMPLETE INSTALLATION OF PUMP-TURBINES, GENERATOR
33 COMPLETE ELECTRICAL CONSTRUCTION
34 EXCAVATE APPROACH CHANNEL - UPPER RESERVOIR
35 CONSTRUCT UPPER RESERVOIR DAM
36 MOVE UNSTABLE SOIL - LOWER RESERVOIR
37 LINE UPPER RESERVOIR
38 LINE LOWER RESERVOIR
39 CONSTRUCT I/0 STRUCTURE - LOWER RESERVOIR
40 CONSTRUCT I/0 STRUCTURE - UPPER RESERVOIR
41 SWITCHYARD EXCAVATION
42 SWITCHYARD FOUNDATIONS
43 SWITCHYARD STRUCTURES
44 TRANSMISSION LINE FOUNDATIONS
45 TRANSMISSION LINE STRINGING
46 TRANSMISSION LINE STRUCTURES
47 INSTALL WATER SUPPLY PIPELINE AND RO S
48 RESERVOIR FILLING
49 UNIT-1 START-UP
50 U-1 START-UP
51 UNIT-2 START-UP
52 U-2 START-UP
53 UNIT-3 START-UP
54 U-3 START-UP
55 UNIT-4 START-UP
56 U-4 START-UP
57 FINISH PROJECT



2 Civil Contractor Mobe

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project
Date
Checked
Approved

NDM

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump

Hydroseed Sprayer, Truck Mounted

Motor Grader

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

2

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
2 Civil Contractor Mobe

15
$195,100

Duration: 4.0 Months

NOTES:

Mobilization to include installing field offices, preparing staging area,
minor road grading, temporary utility connections, security fencing,
bringing equipment to site, prepartion of equipment, and lighting

GEI Consultants, Inc.
3/20/2009



4 Accesss Roads

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 3.7 Months 16.0 Weeks

On Site
Air Compressor 1 1.0 - CONSTRUCTION AND ACCESS ROADS
Backhoe / Front End Loader, Wheeled SCHEDULE
Backhoe, Tracked 1 Existing Unpaved Mining Roads
Chipper, Wood 1.1 Construction Road to Saddle Dams 13,800 LF
Compactor, Sheepsfoot, Self-Propelled 1 1.2 Road from South Dam to Intake Platform 1,800 LF
Compactor, Vibratory, Self-Propelled Total Existing 15,600 LF
Concrete Pump Width 30 FT
Crane - 40 Ton Depth 2 FT
Crane - 70 Ton Volume 34,667 CY
Dozer, D5 Production Rate 900 FT/DAY 2000 CY/DAY
Dozer, D6 10 HR/DAY
Dozer, D8 1 216.25 HRS/MONTH
Dozer, D10 Initial Duration 0.8 MONTHS
Drill, Tracked 1 Contingency 15 %
Dump Truck, End Dump, 15 Ton Final Duration 0.9 MONTHS
Dump Truck, Off-Highway, 34 Ton 3 hauling onsite Final Duration 4.0 WEEKS
Dump Truck, Semi-Trailer
Excavator, 325 1 New Dirt Roads
Forklift, Rough Terrain 1.3 Road from intake platform down to Channel 2,000 LF
Front End Loader, Tracked 1.4 Road from South Dam to Power Tunnel Portal Const. 10,100 LF
Front End Loader, Wheeled 1 1.5 Extension to Cable, Elevator Shafts & Surge Tank 4,400 LF
Fuel Truck / Support Truck 1 1.5 Access road to Lower Inlet Platform 4,000 LF
Generator - Diesel 1 1.6 Inlet Platform Down to Channel 3,000 LF
Grout Pump/Plant Total Existing 23,500 LF
Hydroseed Sprayer, Truck Mounted Width 30 FT
Grader, H14 1 Depth 2 FT
Pile Driver Volume 52,222 CY
Pump Truck - Concrete Production Rate 450 FT/DAY 1000 CY/DAY
Powder Truck 10 HR/DAY
Scraper, Self-propelled, 21 CY 216.25 HRS/MONTH
Truck, Flatbed Initial Duration 2.4 MONTHS
Tunnel Rig (TBM)  (3) Contingency 15 %
Water Pump, Diesel Final Duration 2.8 MONTHS
Water Truck 1 Dust Control Final Duration 12.0 WEEKS
Welder and Generator Set

Assumptions:
Total Offsite Flatbed/Semi Trucks New road construction will require rock blasting and excavtion.
Daily Concrete Mixer Truck - 8 CY Hauling of material (onsite)
Daily Semi Trailer Truck Survey control

Dust control

Grading
Crew Quantity Compacting
Blaster 2 Access Roads:
Carpenters Equipment: Air Compressor, Backhoe, Sheepsfoot Compactor, Dozer, Tracked Drill, Dump Trucks, Excavator, FE
Cement Finisher Loader, Support Truck, Generator, Grader, Water Truck.
Driller 1 Crew: 1 Driller, 2 Blasters, 6 Equip Opr., 2 survey, 3 DT Driver, 1 Foreman, 1 Grade Setter, 2 Survey.
Electricians Schedule: Additive activities, Existing + New.
Equipment Operators 6
Grade Setter 1
Foreman 1
Labor Foreman
Laborers
Mechanics
Painter
Pile Driver
Pipe Foreman
Pipe Layer
Plumber
Rigger
Survey/Rodmen 2
Steel Worker
Steel Worker Foreman
Truck Drivers 5
Welder
Total Crew Size 18
Monthly Labor Cost $221,300

Eagle Mountain Construction.xIsx
4 Accesss Roads

GEI Consultants, Inc.
3/20/2009



5 Power House Access Tunnel

Client: Eagle Crest Energy Project 080473 Page 1 of2
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 11.6 _ Months 50.4  Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 2.0 - CONSTRUCTION TUNNELS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 2.1 To Machine Hall Roof 2,900 CY
Compactor, Vibratory, Self-Propelled 2.2 To Transformer Hall Roof 1,700 CY
Concrete Pump 2.3 To Power Shaft Construction 8,500 CY
Crane - 40 Ton 2.4 To Tailrace Surge Tank Construction Access 1,900 CY
Crane - 70 Ton Total Volume 15,000 cy
Dozer, D5 D&B Production Rate 38 FT/DAY 250 CY/DAY
Dozer, D6 Initial Duration 2.8 MONTHS
Dozer, D8 Contingency 25 %
Dozer, D10 Final Duration 35 MONTHS
Drill, Tracked 2 Final Duration 15.0 WEEKS
Dump Truck, End Dump, 15 Ton
Dump Truck, Off-Highway, 34 Ton 4 Haul Cuttings EQUIPMENT/TRUCKING
Dump Truck, Semi-Trailer DUMP TRUCKS 30 CY/TRUCK
Excavator, 325 1 500 # OF TRUCKS FOR TASK
Forklift, Rough Terrain 9 LOADS/DAY
Front End Loader, Tracked 1.0 CYCLE TIME (HRS)
Front End Loader, Wheeled 2 Load cuttings 1 REQUIRED # OF TRUCKS
Fuel Truck / Support Truck
Generator - Diesel 1 SEMIS 20 CY/TRUCK
Grout Pump/Plant 1 750 # OF TRUCKS FOR TASK
Hydroseed Sprayer, Truck Mounted 13 TRUCKS/DAY
Grader, H14
Pile Driver
Pump Truck - Concrete 1 3.0 - ACCESS TUNNEL
Powder Truck SCHEDULE
Scraper, Self-propelled, 21 CY 3.1 Main Access Tunnel (6628') to Power House
Truck, Flatbed 311 Excavation (TBM) 192,500 CY
Tunnel Rig (TBM) 1 Duration (from Tunnel Exc. Spreadsheet) 271 WEEKS
Water Pump, Diesel 1 Average Production Rate 1,136 CY/DAY
(Water Truck Contingency 25 %
Welder and Generator Set Final Duration 7.8 MONTHS
Final Duration 33.9 WEEKS
Total Offsite Flatbed/Semi Trucks 9
Daily Concrete Mixer Truck - 8 CY. 13 3.1.2 Prelining Shotcrete( w/wire-mesh) 20,600 Sy
Daily Semi Trailer Truck 57 Production Rate 200 SY/DAY
Duration 4.8 MONTHS
Contingency 25 %
Igrew Quantity Final Duration 6.0 MONTHS
Blaster 2 Final Duration 25.8 WEEKS
Carpenters Lag 2.0 WEEKS
Cement Finisher Maximum Duration 27.8 WEEKS
Driller 2
Electricians 3.13 Invert concrete 6,900 CY
Equipment Operators 5 Production Rate 100 CY/DAY
Grade Setter Duration 32 MONTHS
Foreman 2 Contingency 25 %
Labor Foreman Final Duration 4.0 MONTHS
Laborers 4 Final Duration 17.3 WEEKS
Mechanics 1 Lag 2.0 WEEKS
Painter Maximum Duration 19.3 WEEKS
Pile Driver
Pipe Foreman 3.1.4 Rock anchors (15' long) 5,000 EA
Pipe Layer Total Bolt Length 75,000 FT
Plumber Production Rate (2 crews) 800 FT/DAY
Rigger Duration 4.3 MONTHS
Survey/Rodmen 2 Contingency 25 %
Steel Worker Final Duration 5.4 MONTHS
Steel Worker Foreman Final Duration 234 WEEKS
Truck Drivers 5 Lag 2.0 WEEKS
\Welder Maximum Duration 25.4 WEEKS
Total Crew Size 23
Monthly Labor Cost $275,600 3.2 Drainage Gallery Access Tunnel (L=80")
321 Excavation 800 cY
D&B Production Rate 38 FT/DAY 250 CY/DAY
Initial Duration 0.1 MONTHS
Contingency 25 %
Final Duration 0.2 MONTHS
Final Duration 0.8 WEEKS
3.2.2 Invert Concrete 10 cy
Production Rate 100 CY/DAY
Duration 0.005 MONTHS
Contingency 25 %
Final Duration 0.006 MONTHS
Final Duration 0.025 WEEKS
Lag 05 WEEKS
Maximum Duration 0.5 WEEKS
3.23 Prelining 200 Sy
Production Rate 200 SY/DAY
Duration 0.0 MONTHS
Contingency 25 %
Final Duration 0.1 MONTHS
Final Duration 0.3 WEEKS
Lag 05 WEEKS
Maximum Duration 0.8 WEEKS

Eagle Mountain Construction.xlsx
5 Power House Access Tunnel

GEI Consultants, Inc.
3/20/2009



5 Power House Access Tunnel

Client: Eagle Crest Energy Project 080473 Page 20of2
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
3.3 Tailrace Rock Trap Access Tunnel (L = 100" 100 LF
D&B Production Rate 37 FT/DAY
Initial Duration 0.1 MONTHS
Contingency 25 %
Final Duration 0.2 MONTHS
Final Duration 0.7 WEEKS
EQUIPMENT/TRUCKING
DUMP TRUCKS 193954  TOTAL VOLUME, CY
30 CY/TRUCK
6,417 # OF TRUCKS FOR TASK
38 LOADS/DAY
1.0 CYCLE TIME (HRS)
4 REQUIRED # OF TRUCKS
OFFSITE TRUCKS 168 TOTAL WEIGHT, TONS
[Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
1lbs of reinforcment/s.y. of shotcrete 9 # OF TRUCKS
CONCRETE TRUCKS 8643 TOTAL VOLUME, CY
8 CY/TRUCK
1,080 # OF TRUCKS FOR TASK
13 TRUCKS/DAY
CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
1 # OF TRUCKS
SEMIS 20 CY/TRUCK
9,698 # OF TRUCKS FOR TASK
57 TRUCKS/DAY

Eagle Mountain Construction.xlsx
5 Power House Access Tunnel

Assumptions:

Const. Tunnel Diameter = 15', = 177sf

D&B advancement rate = 37 ft/day, = 250cy/day

Excavation Then Haul Offsite

Survey Control

Shotcrete/Prelining = 3" thick

Construction Tunnels:

Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.

Equipment: Track Drill, Excavator, FE Loader, Dump Trucks, FE Loader, Semis.

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 2 survey, 1 DT Driver
Access Tunnels:

Process: TBM bore, Excavate, Load, Haul, Dump, Load, Haul offsite; Rock Anchors; Shotcrete; Invert Concrete.
Equipment: TBM, Excavator, FE Loader, Dump Trucks, FE Loader, 2 Track Drill, Semis; Grout Pump; Concrete

GEI Consultants, Inc.
3/20/2009



7 Excavate Tailrace Tunnel

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 7.7 Months 33.2 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 12.0 - TAILRACE TUNNEL
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 12.1 Tailrace Tunnel Excavation (TBM) 223,100 CY
Compactor, Vibratory, Self-Propelled Duration (from Tunnel Exc. Spreadsheet) 23.1 WEEKS
Concrete Pump Average Production Rate 1,544 CY/DAY
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 6.7 MONTHS
Dozer, D5 Final Duration 28.9 WEEKS
Dozer, D6
Dozer, D8 12.2 Prelining Shotcrete & Support 78,700 SY
Dozer, D10 Production Rate (3-4 crews) 800 SY/DAY
Drill, Tracked 1 Duration 4.5 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton 5 Haul Cuttings Final Duration 5.7 MONTHS
Dump Truck, Semi-Trailer Final Duration 24.6 WEEKS
Excavator, 325 1 Lag 2.0 WEEKS
Forklift, Rough Terrain Maximum Duration 26.6 WEEKS
Front End Loader, Tracked
Front End Loader, Wheeled 2 Load cuttings 12.3 Plug Concrete Construction 3,400 CY
Fuel Truck / Support Truck Production Rate 200 CY/DAY
Generator - Diesel 1 Duration 0.8 MONTHS
Grout Pump/Plant 1 Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 1.0 MONTHS
Grader, H14 Final Duration 4.3 WEEKS
Pile Driver
Pump Truck - Concrete 2 12.4 Plug Grout Injection 4,273 SY
Powder Truck Production Rate (1.5 crews) 300 SY/DAY
Scraper, Self-propelled, 21 CY Duration 0.7 MONTHS
Truck, Flatbed Contingency 25 %
Tunnel Rig (TBM) 1 Final Duration 0.8 MONTHS
Water Pump, Diesel 1 Final Duration 3.6 WEEKS
Water Truck Lag 0.5 WEEKS
Welder and Generator Set Maximum Duration 4.1 WEEKS
Total Flatbed/Semi Trucks 5 12.5 Tailrace Rock Trap Construction 1,133 CY
Daily Concrete Mixer Truck - 8 CY 25 D&B Production Rate 250 CY/DAY
Daily Semi Trailer Truck 78 Duration 0.21  MONTHS
Contingency 25 %
Final Duration 026 MONTHS
Crew Quantity Final Duration 1.1 WEEKS
Blaster 2
Carpenters 12.6 Excavate Tailrace Surge Tank (shown on different schedule task)
Cement Finisher
Driller 1 EQUIPMENT/TRUCKING
Electricians DUMP TRUCKS 224,233 TOTAL VOLUME, CY
Equipment Operators 3 30 CY/TRUCK
Grade Setter 7,474  # OF TRUCKS FOR TASK
Foreman 1 46 LOADS/DAY
Labor Foreman 1 1.0 CYCLE TIME (HRS)
Laborers 8 5 REQUIRED # OF TRUCKS
Mechanics 1
Painter OFFSITE TRUCKS 80 TOTAL WEIGHT, TONS
Pile Driver Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Pipe Foreman 1lbs of reinforcment/s.y. of shotcrete 5 # OF TRUCKS
Pipe Layer
Plumber CONCRETE TRUCKS 9958 TOTAL VOLUME, CY
Rigger 8 CY/TRUCK
Survey/Rodmen 2 1,245 # OF TRUCKS FOR TASK
Steel Worker 25 TRUCKS/DAY
Steel Worker Foreman
Truck Drivers 7 CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Welder 2 # OF TRUCKS
Total Crew Size 26 SEMIS 20 CY/TRUCK
Monthly Labor Cost $298,700 11,212 # OF TRUCKS FOR TASK
78 TRUCKS/DAY

Eagle Mountain Construction.xlsx
7 Excavate Tailrace Tunnel

Assumptions:

Excavation Then Haul Offsite
Survey Control
Shotcrete/Prelining = 3" thick
Tailrace Tunnel:

Process: TBM bore, Excavate, Load, Haul, Dump, Load, Haul offsite; Shotcrete; Plug Concrete.

Equipment: TBM, Excavator, FE Loader, Dump Trucks, FE Loader, Semis; Grout Pump; Concrete Pump Truck.

Crew: 1 TBM Operator, 2 TBM Laborers, 3 Equip Opr., 2 survey, 5 DT Drivers;

(Activities do not overlap, therefore use maximum of activities to find equimpent and crew estimates)

Tailrace Rock Trap:

Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.
Equipment: Track Drill, Excavator, FE Loader, Dump Trucks, FE Loader, Semis.
Crew: 1 Driller, 2 Blasters, 3 Equip Opr., 2 survey, 1 DT Driver

Schedule: Excavation and Plug construction = duration, other activies + lag are less, Rock trap constructed

concurrently.

GEI Consultants, Inc.
3/20/2009



8 Excavate Lower Pres. Tunnel

Client: Eagle Crest Energy Project Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 6.3 Months
On Site
Air Compressor CONSTANTS: 10 HR/DAY HRS/MONTH
|Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 8.0 - LOWER PRESSURE TUNNEL
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 8.1 Lower Pressure Tunnel Excavation (TBM) 52,600 CY
Compactor, Vibratory, Self-Propelled Duration (from Tunnel Exc. Spreadsheet) 6.9 WEEKS
Concrete Pump Average Production Rate 1,214 CYI/DAY
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 2.0 MONTHS
Dozer, D5 Final Duration 8.7 WEEKS
Dozer, D6
Dozer, D8 8.2 Prelining Shotcrete & Support (6") 13,900 SY
Dozer, D10 Production Rate 500 SY/DAY
Drill, Tracked 1 Duration 13 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton 2 haul cuttings Final Duration 1.6 MONTHS
Dump Truck, Semi-Trailer Final Duration 7.0 WEEKS
Excavator, 325 1 Lag 2.0 WEEKS
Forklift, Rough Terrain Maximum Duration 9.0 WEEKS
Front End Loader, Tracked
Front End Loader, Wheeled 2 Load cuttings 8.3 Tunnel Lining 14,300 CY
Fuel Truck / Support Truck Production Rate 200 CY/DAY
Generator - Diesel 1 Duration 3.3 MONTHS
Grout Pump/Plant 1 Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 4.1 MONTHS
Grader, H14 Final Duration 179  WEEKS
Pile Driver Lag 2.0 WEEKS
Pump Truck - Concrete 2 Maximum Duration 19.9 WEEKS
Powder Truck
Scraper, Self-propelled, 21 CY 8.4 Miscellaneous Concrete (bends, plug, etc.) 5900 CY
Truck, Flatbed Production Rate 200 CY/DAY
Tunnel Rig (TBM) 1 Duration 1.4 MONTHS
Water Pump, Diesel 1 Contingency 25 %
\Water Truck Final Duration 17 MONTHS
\Welder and Generator Set Final Duration 7.4 WEEKS
Total Offsite Flatbed/Semi Trucks 13 8.5 Contact Grouting 10,700 CF
Daily Concrete Mixer Truck - 8 CY 25 Production Rate 450 CFIDAY
Daily Semi Trailer Truck 61 Duration 1.10 MONTHS
Contingency 25 %
Final Duration 1.37  MONTHS
Isrew Quantity Final Duration 59  WEEKS
Blaster Lag 1.0 WEEKS
Carpenters Maximum Duration 6.9 WEEKS
Cement Finisher
Driller 1 8.6 Curtain Grouting 5,800 CF
Electricians Production Rate 450 CF/DAY
Equipment Operators 3 Duration 0.60 MONTHS
Grade Setter Contingency 25 %
Foreman 1 Final Duration 0.75  MONTHS
Labor Foreman Final Duration 3.2 WEEKS
Laborers 4 Lag 1.0 WEEKS
Mechanics 1 Maximum Duration 4.2 WEEKS
Painter
Pile Driver EQUIPMENT/TRUCKING
Pipe Foreman DUMP TRUCKS 52,600 TOTAL VOLUME, CY
Pipe Layer 30 CY/TRUCK
Plumber 1,753 # OF TRUCKS FOR TASK
Rigger 13 LOADS/DAY
Survey/Rodmen 2 1.0 CYCLE TIME (HRS)
Steel Worker 2 REQUIRED # OF TRUCKS
Steel Worker Foreman
Truck Drivers 4 OFFSITE TRUCKS 249 TOTAL WEIGHT, TONS
\Welder Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
1lbs of reinforcment/s.y. of shotcrete 13 # OF TRUCKS
Total Crew Size 16
Monthly Labor Cost $190,600 CONCRETE TRUCKS 23,128 TOTAL VOLUME, CY
8 CY/TRUCK
2,891 #OF TRUCKS FOR TASK
25 TRUCKS/DAY
ICONCRETE PUMP TRUCKS 120 CY/DAY
2 # OF TRUCKS
SEMIS 20 CY/TRUCK
2,630 #OF TRUCKS FOR TASK
61 TRUCKS/DAY

Eagle Mountain Construction.xIsx
8 Excavate Lower Pres. Tunnel

Assumptions:
Excavation Then Haul Offsite

Survey Control
Shotcrete/Prelining = 3" thick
Lower Pressure Tunnel:

Process: TBM bore, Excavate, Load, Haul, Dump, Load, Haul offsite; Shotcrete; Concrete Lining, Grouting.

Equipment: TBM, Excavator, FE Loader, Dump Trucks, FE Loader, Semis; Concrete Pump Truck; Drill, Grout
Crew: 1 TBM Operator, 2 TBM Laborers, 3 Equip Opr., 2 survey, 2 DT Drivers;
Schedule: Tunnel lining + Misc. Concrete = duration, other activies + lag are less, other activies constructed

concurrently.

GEI Consultants, Inc.
3/20/2009



9 Excavate Upper Pres. Tunnel

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 5.7 Months 24.7 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 5.0 - UPPER PRESSURE TUNNEL
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 5.1 Upper Pressure Tunnel Excavation (TBM) 133,300 CY
Compactor, Vibratory, Self-Propelled Duration (from Tunnel Exc. Spreadsheet) 16.6 WEEKS
Concrete Pump Average Production Rate 1,284 CY/DAY
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 4.8 MONTHS
Dozer, D5 Final Duration 20.8 WEEKS
Dozer, D6
Dozer, D8 5.2 Prelining Shotcrete & Support (6") 35,300 SY
Dozer, D10 Production Rate (2 crews) 500 SY/DAY
Drill, Tracked Duration 33 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton 5 haul cuttings Final Duration 4.1 MONTHS
Dump Truck, Semi-Trailer Final Duration 17.7 WEEKS
Excavator, 325 Lag 2.0 WEEKS
Forklift, Rough Terrain Maximum Duration 19.7 WEEKS
Front End Loader, Tracked
Front End Loader, Wheeled 1 Load cuttings 5.3 Tunnel Lining 36,300 CY
Fuel Truck / Support Truck 1 Production Rate (2 crews) 400 CY/DAY
Generator - Diesel 1 Duration 4.2 MONTHS
Grout Pump/Plant Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 5.2 MONTHS
Grader, H14 Final Duration 22.7 WEEKS
Pile Driver Lag 2.0 WEEKS
Pump Truck - Concrete Maximum Duration 24.7  WEEKS
Powder Truck
Scraper, Self-propelled, 21 CY 5.4 Miscellaneous Concrete (bends, plug, etc.) 5400 CY
Truck, Flatbed Production Rate 200 CY/DAY
Tunnel Rig (TBM) 1 Duration 1.2 MONTHS
Water Pump, Diesel 1 Contingency 25 %
Water Truck Final Duration 16 MONTHS
Welder and Generator Set Final Duration 6.8 WEEKS
Total Offsite Flatbed/Semi Trucks 26 5.5 Contact Grouting 27,200 CF
Daily Concrete Mixer Truck - 8 CY 50 Production Rate 450 CF/DAY
Daily Semi Trailer Truck 65 Duration 2.80 MONTHS
Contingency 25 %
Final Duration 35 MONTHS
Crew Quantity Final Duration 151  WEEKS
Blaster Lag 1.0 WEEKS
Carpenters Maximum Duration 16.1  WEEKS
Cement Finisher
Driller EQUIPMENT/TRUCKING
Electricians DUMP TRUCKS 133,300 TOTAL VOLUME, CY
Equipment Operators 4 30 CY/TRUCK
Grade Setter 4,443  # OF TRUCKS FOR TASK
Foreman 1 43 LOADS/DAY
Labor Foreman 1 1.0 CYCLE TIME (HRS)
Laborers 10 5 REQUIRED # OF TRUCKS
Mechanics 1
Painter OFFSITE TRUCKS 518 TOTAL WEIGHT, TONS
Pile Driver Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Pipe Foreman 1lbs of reinforcment/s.y. of shotcrete 26 # OF TRUCKS
Pipe Layer
Plumber CONCRETE TRUCKS 45,649 TOTAL VOLUME, CY
Rigger 8 CY/TRUCK
Survey/Rodmen 2 5,706 # OF TRUCKS FOR TASK
Steel Worker 50 TRUCKS/DAY
Steel Worker Foreman
Truck Drivers 10 CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Welder 4 # OF TRUCKS
Total Crew Size 29 SEMIS 20 CY/TRUCK
Monthly Labor Cost $332,200 6,665 # OF TRUCKS FOR TASK
65 TRUCKS/DAY

Eagle Mountain Construction.xlsx
9 Excavate Upper Pres. Tunnel

Assumptions:

Excavation Then Haul Offsite

Survey Control

Shotcrete/Prelining = 3" thick

Lower Pressure Tunnel:

Process: TBM bore, Excavate, Load, Haul, Dump, Load, Haul offsite; Shotcrete; Concrete Lining, Grouting.
Equipment: TBM, Excavator, FE Loader, Dump Trucks, FE Loader, Semis; Concrete Pump Truck; Grout Pump,
Crew: 1 TBM Operator, 2 TBM Laborers, 3 Equip Opr., 2 survey, 5 DT Drivers;

Schedule: Maximum of All Activities = duration, other activies + lag are less, other activies constructed
concurrently.

GEI Consultants, Inc.
3/20/2009



10 Excavate Pressure Shaft

Client: Eagle Crest Energy Project 080473 Page lof2
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 9.4 Months 40.6 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 7.0 - POWER SHAFT
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 7.1 Power Shaft Excavation (D&B) 40,600 CY
Compactor, Vibratory, Self-Propelled Duration (from Tunnel Exc. Spreadsheet) 116  WEEKS
Concrete Pump Average Production Rate 467 CYI/DAY
Crane - 40 Ton Contingency 50 %
Crane - 70 Ton 1 shaft work Final Duration 4.0 MONTHS
Dozer, D5 Final Duration 17.4 WEEKS
Dozer, D6
Dozer, D8 1 Benching 7.2 Shaft Prelining & Support 2,200 SF
Dozer, D10 Production Rate 100 SF/DAY
Drill, Tracked 1 Duration 1.0 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton 2 Final Duration 1.3 MONTHS
Dump Truck, Semi-Trailer Final Duration 55 WEEKS
Excavator, 325 1 Larger Model Lag 2.0 WEEKS
Forklift, Rough Terrain Maximum Duration 7.5 WEEKS
Front End Loader, Tracked
Front End Loader, Wheeled 2 7.3 Concrete Lining 11,100 CY
Fuel Truck / Support Truck 1 Production Rate 200 CY/DAY
Generator - Diesel 1 Duration 2.6 MONTHS
Grout Pump/Plant 1 Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 3.2 MONTHS
Grader, H14 Final Duration 13.9 WEEKS
Pile Driver Lag 2.0 WEEKS
Pump Truck - Concrete 2 Maximum Duration 159 WEEKS
Powder Truck
Scraper, Self-propelled, 21 CY 7.4 Contact Grouting 9,300 CF
Truck, Flatbed Production Rate 450 CF/DAY
Tunnel Rig (TBM) Duration 1.0 MONTHS
Water Pump, Diesel 1 Contingency 25 %
Water Truck Final Duration 1.2 MONTHS
Welder and Generator Set Final Duration 5.2 WEEKS
Lag 2.0 WEEKS
Total Offgite Flatbed/Semi Trucks 8 Maximum Duration 7.2 WEEKS
Daily Concrete Mixer Truck - 10 CY 25
Daily Semi Trailer Truck 24 EQUIPMENT/TRUCKING
DUMP TRUCKS 40,600 TOTAL VOLUME, CY
(3) 30 CY/TRUCK
Crew Quantity 1,353 # OF TRUCKS FOR TASK
Blaster 2 16 LOADS/DAY
Carpenters 1.0 CYCLE TIME (HRS)
Cement Finisher 2 REQUIRED # OF TRUCKS
Driller 1
Electricians OFFSITE TRUCKS 133 TOTAL WEIGHT, TONS
Equipment Operators 4 Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Grade Setter 1lbs of reinforcment/s.y. of shotcrete 7 # OF TRUCKS
Foreman 1
Labor Foreman CONCRETE TRUCKS 11,628 TOTAL VOLUME, CY
Laborers 4 8 CY/TRUCK
Mechanics 1 1,453 # OF TRUCKS FOR TASK
Painter 25 TRUCKS/DAY
Pile Driver
Pipe Foreman CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Pipe Layer 2 # OF TRUCKS
Plumber
Rigger SEMIS 20 CY/TRUCK
Survey/Rodmen 2 2,030 # OF TRUCKS FOR TASK
Steel Worker 24 TRUCKS/DAY
Steel Worker Foreman
Truck Drivers 5
Welder 6.0 - SURGE TANK
SCHEDULE
Total Crew Size 20 6.1 Shaft Excavation (D&B) 8,900 CY
Monthly Labor Cost $237,200 Production Rate 400 CY/DAY
Duration 1.0 MONTHS
Contingency 25 %
Final Duration 13 MONTHS
Final Duration 5.6 WEEKS
6.2 Benching Excavation 35,300 CY
Production Rate 500 CY/DAY
Duration 33 MONTHS
Contingency 25 %
Final Duration 4.1 MONTHS
Final Duration 17.7  WEEKS

Eagle Mountain Construction.xlIsx
10 Excavate Pressure Shaft

GEI Consultants, Inc.

3/20/2009



10 Excavate Pressure Shaft

Eagle Mountain Construction.xlsx
10 Excavate Pressure Shaft

Client: Eagle Crest Energy Project 080473 Page 20of2
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
6.3 Concrete Works 700 cy
Production Rate 100 CY/DAY
Duration 0.3 MONTHS
Contingency 25 %
Final Duration 0.4 MONTHS
Final Duration 18 WEEKS
Lag 2.0 WEEKS
Maximum Duration 3.8 WEEKS
EQUIPMENT/TRUCKING
OFFSITE TRUCKS 8 TOTAL WEIGHT, TONS
Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
1lbs of reinforcment/s.y. of shotcrete 1 # OF TRUCKS
CONCRETE TRUCKS 700 TOTAL VOLUME, CY
8 CY/TRUCK
88 # OF TRUCKS FOR TASK
13 TRUCKS/DAY
CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CYI/DAY
1 # OF TRUCKS
SEMIS 20 CY/TRUCK
2,210 # OF TRUCKS FOR TASK
20 TRUCKS/DAY

Assumptions:
Excavation Then Haul Offsite

Survey Control
Shotcrete/Prelining = 3" thick
Power Shaft:

Process: Drill, Blast, Excavate, Crane Hoist, Load, Haul, Dump, Load, Haul offsite.

Equipment: Track Drill, Excavator, Crane, FE Loader, Dump Trucks, FE Loader, Semis; Grout Pump, Concrete

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 2 survey, 2 DT Driver;
Surge Tank:
Process: D&B: Drill, Blast, Excavate, Crane Hoist, Load, Haul offsite.

Equipment: D&B: Track Dirill, Excavator, Crane, FE Loader, Dump Trucks, FE Loader, Semis; Grout Pump,

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 2 survey;

Schedule: Shaft Exc. + Surge Exc. + Bench Exc. = duration, other activies + lag are less, other activies

constructed concurrently.

GEI Consultants, Inc.
3/20/2009




11 Excavate Top Heading

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project 080473
Date 1/21/2009
Checked

Approved

Page
By

By

1
NDM

EQUIPMENT

Quantity

On Site

Air Compressor

3

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM) __(3)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

60

Crew

Quantity

Blaster

6

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
11 Excavate Top Heading

27
$326,000

Larger Model

Duration:

Months 16.1

Weeks

CONSTANTS:

HR/DAY

216.25 HRS/MONTH

13.0 MACHINE HALL
SCHEDULE

13.1-C Hall Benching Excavation (El. 18, El. 85)

Production Rate

Contingency
Final Duration
Final Duration

(3crews) 1,200

cYy
CY/DAY
MONTHS
%
MONTHS
WEEKS

13.1-D Roof Excavation (El. 85, El. 100)

Production Rate

(2-3crews) 900

CcYy
CY/DAY

Duration
Contingency
Final Duration
Final Duration

0.5 MONTHS
25 %

0.6 MONTHS
2.8 WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS

73,900 TOTAL VOLUME, CY
30  CY/TRUCK

2,463  # OF TRUCKS FOR TASK
40  LOADS/DAY (MAX.)
1.0  CYCLE TIME (HRS)

SEMIS

20
3,695
60

REQUIRED # OF TRUCKS

CY/TRUCK
# OF TRUCKS FOR TASK
TRUCKS/DAY

Assumptions:

Excavation Then Haul Offsite

Survey Control

Excavate Top Heading

Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.
Equipment: Track Drills, 2 Excavators, 2 Dozers, 4 FE Loaders, Dump Trucks, Semis, Water Truck, Support

Truck.

Crew: 3 Drillers, 6 Blasters, 8 Equip Opr., 2 survey, 4 DT Drivers, 2 Foreman, 1 Water Truck Driver, 1 Support

Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009



12 Roof Anchorage and Lining

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project
Date
Checked
Approved

080473
1/21/2009

Page 1
By NDM

By

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
12 Roof Anchorage and Lining

6
$67,500

drill anchor holes

shotcrete

Duration: 2.8 Months

12.1

Weeks

CONSTANTS: 10 HR/DAY

216.25

HRS/MONTH

13.0 MACHINE HALL
SCHEDULE

13.2 Roof & Walls Support (3")
Production Rate
Duration
Contingency
Final Duration
Final Duration

(1 crew)

96,700 SF

2,200 SF/DAY
2.0 MONTHS
25 %
2.5 MONTHS

WEEKS

NA Rock Bolts

Assume Bolts Lengths are:

Assume 1 bolt per:

Total Length
Production Rate
Duration
Contingency

Final Duration

Final Duration

20.0 LF
100.0 SF
19340.0 LF
400 LF/DAY
2.2 MONTHS
25 %
2.8 MONTHS
WEEKS

EQUIPMENT/TRUCKING

OFFSITE TRUCKS

Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc;

1lbs of reinforcment/s.y. of shotcrete

CONCRETE TRUCKS

25 TOTAL WEIGHT, TONS
20 TONS/TRUCK
2 # OF TRUCKS

895  TOTAL VOLUME, CY
8 CY/TRUCK

112 # OF TRUCKS FOR TASK
3 TRUCKS/DAY

Assumptions:
Roof and Walls Support is 3" thick shotcrete

Grout for rockbolts is included in shotcrete volume

Roof and Walls Support:

Process: Drill, Install Rock Bolts, Grout Bolts, Shotcrete Surface.
Equipment: Track Drill, Support Truck, Flatbed Truck for rock bolts.

Crew: 1 Driller, 3 Laborers, 1 Foreman, 1 Truck Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009



13 Excavate Remainder of Cavern

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project 080473
Date 1/21/2009
Checked

Approved

Page
By

By

1
NDM

EQUIPMENT

Quantity

Duration: 1.6 Months

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

CONSTANTS: 10 HR/DAY

216.25 HRS/MONTH

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

13.0 MACHINE HALL
SCHEDULE

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

13.1-A Excavation Draft Tubes (EI. -16,El. -36)
Production Rate

Duration
Contingency
Final Duration
Final Duration

4,600 CY
800  CY/DAY
0.3 MONTHS
25 %
0.3 MONTHS
14 WEEKS

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

13.1-B Benching Excavation (El. -16, El. 18)
Production Rate

Duration
Contingency
Final Duration
Final Duration

22,700 CY

1,000 CY/DAY
1.0 MONTHS
25 %
13 MONTHS
5.7 WEEKS

Forklift, Rough Terrain

Front End Loader, Tracked

EQUIPMENT/TRUCKING

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

DUMP TRUCKS

SEMIS

27,300 TOTAL VOLUME, CY
30  CY/TRUCK
910  # OF TRUCKS FOR TASK
33 LOADS/DAY (MAX.)
1.0  CYCLE TIME (HRS)
4 REQUIRED # OF TRUCKS

20 CY/TRUCK
1,365 # OF TRUCKS FOR TASK
40 TRUCKS/DAY

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

40

Crew

Quantity

Blaster

6

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
13 Excavate Remainder of Cavern

27
$322,900

Assumptions:
Excavation Then Haul Offsite

Survey Control
Excavate Remainder of Cavern

Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.

Equipment: Track Dirills, 2 Excavators, 2 Dozers, 4 FE Loaders, Dump Trucks, Semis, Water Truck, Support

Truck.

Crew: 3 Drillers, 6 Blasters, 8 Equip Opr., 2 survey, 4 DT Drivers, 2 Foreman, 1 Water Truck Driver, 1 Support

Driver.
Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




15 Excavate Transformer Gallery

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 2.7 Months 11.8 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 15.1 TRANSFORMER HALL EXCAVATION (D&B)
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 15.1-A Transformer Hall Excavation 30,900 CY
Compactor, Vibratory, Self-Propelled Production Rate (2crews) 800 CY/DAY
Concrete Pump Duration 1.8 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 2.2 MONTHS
Dozer, D5 Final Duration 9.7 WEEKS
Dozer, D6
Dozer, D8 1 15.1-B Nishe Excavation 2,700 CY
Dozer, D10 Production Rate (lcrew) 400 CY/DAY
Drill, Tracked 2 Duration 0.3 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton 3 Final Duration 0.4 MONTHS
Dump Truck, Semi-Trailer Final Duration 1.7 WEEKS
Excavator, 325 1 15.1-C Cable Gallery Excavation 700 CY
Forklift, Rough Terrain Production Rate (lcrew) 400 CY/DAY
Front End Loader, Tracked Duration 0.1 MONTHS
Front End Loader, Wheeled 2 Contingency 25 %
Fuel Truck / Support Truck 1 Final Duration 0.1 MONTHS
Generator - Diesel 1 Final Duration 0.4  WEEKS
Grout Pump/Plant
Hydroseed Sprayer, Truck Mounted 15.1-D A/C Gallery Excavation 100 CY
Grader, H14 Production Rate (lcrew) 400 CY/DAY
Pile Driver Duration 0.0 MONTHS
Pump Truck - Concrete Contingency 25 %
Powder Truck Final Duration 0.0 MONTHS
Scraper, Self-propelled, 21 CY Final Duration 0.1  WEEKS
Truck, Flatbed
Tunnel Rig (TBM) EQUIPMENT/TRUCKING
Water Pump, Diesel DUMP TRUCKS 34,400 TOTAL VOLUME, CY
Water Truck 1 30 CY/TRUCK
Welder and Generator Set 1,147 # OF TRUCKS FOR TASK
27 LOADS/DAY (MAX.)
Total Offsite Flatbed/Semi Trucks 1.0 CYCLE TIME (HRS)
Daily Concrete Mixer Truck - 8 CY 3 REQUIRED # OF TRUCKS
Daily Semi Trailer Truck 40
SEMIS 20  CY/TRUCK

1,720 # OF TRUCKS FOR TASK
Crew Quantity 40 TRUCKS/DAY
Blaster 2
Carpenters Assumptions:
Cement Finisher Excavation Then Haul Offsite
Driller 2 Survey Control
Electricians Excavate Transformer Gallery:
Equipment Operators 5 Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.
Grade Setter Equipment: Track Drills, 1 Excavators, 1 Dozer, 3 FE Loaders, Dump Trucks, Semis, Water Truck, Support Truck.
Foreman 1
Labor Foreman Crew: 2 Drillers, 4 Blasters, 5 Equip Opr., 2 survey, 3 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support
Laborers 1 Driver.
Mechanics 1 Schedule: Activities are additive.
Painter
Pile Driver
Pipe Foreman
Pipe Layer
Plumber
Rigger
Survey/Rodmen 2
Steel Worker
Steel Worker Foreman
Truck Drivers 4
Welder
Total Crew Size 18
Monthly Labor Cost $218,800

Eagle Mountain Construction.xlsx
15 Excavate Transformer Gallery

GEI Consultants, Inc.
3/20/2009




16 Exc. Tailrace Surge Chamber

Client:
Subject:

Eagle Crest Energy

Project

Eagle Mountain Construction Schedule and Equipment Date

Checked
Approved

080473
1/21/2009

Page
By

By

1
NDM

EQUIPMENT

Quantity

Duration: 6.4 Months

27.8

Weeks

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

CONSTANTS: 10 HR/DAY

216.25 HRS/MONTH

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

12.6 D/S Surge Tank Construction (D&B)
SCHEDULE

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

NA Surge Tank Excavation (D&B)
Production Rate
Duration
Contingency
Final Duration
Final Duration

(1 crew)

(Reduced Production - Limited Access)

19,000
300
2.9

CcYy
CY/DAY
MONTHS
%
MONTHS
WEEKS

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

NA Roof & Walls Support (3")
Production Rate
Duration
Contingency
Final Duration
Final Duration

(1 crew)

SF
SF/IDAY
MONTHS
%
MONTHS
WEEKS

Forklift, Rough Terrain

EQUIPMENT/TRUCKING

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

DUMP TRUCKS

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

\Water Pump, Diesel

OFFSITE TRUCKS

Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc;

1lbs of reinforcment/s.y. of shotcrete

SEMIS

19,000 TOTAL VOLUME, CY
30  CY/TRUCK
633  # OF TRUCKS FOR TASK
10  LOADS/DAY (MAX.)
1.0  CYCLE TIME (HRS)
1 REQUIRED # OF TRUCKS

20
950
15

TOTAL WEIGHT, TONS

TONS/TRUCK

# OF TRUCKS

CY/TRUCK

# OF TRUCKS FOR TASK

TRUCKS/DAY

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

15

Crew

Quantity

Blaster

2

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
16 Exc. Tailrace Surge Chamber

16
$188,600

Assumptions:
Excavation Then Haul Offsite

Survey Control
Excavate Transformer Gallery:

Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite.
Equipment: Track Drill, 1 Excavators, 2 FE Loaders, Dump Truck, Semis, Water Truck, Support Truck.

Crew: 1 Driller, 2 Blasters, 3 Equip Opr., 2 survey, 1 DT Driver, 1 Water Truck Driver, 1 Support Driver.
Shotcrete Crew: 1 Forman, 2 Laborers, 1 CPT Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.

3/20/2009




17 Excavate Cable Tunnel Shaft

Client:
Subject:

Eagle Crest Energy
Eagle Mountain Construction Schedule and Equipment

Project
Date

080473
1/21/2009

Checked
Approved

Page
By
By
By

1
NDM

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

2

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xIsx
17 Excavate Cable Tunnel Shaft

11
$134,600

Larger Model

Duration:

5.9 Months 25.4

Weeks

CONSTANTS:

10 HR/DAY

216.25 HRS/MONTH

SCHEDULE

15.1-E CABLE SHAFT EXCAVATION

Final Duration
Final Duration

NA Cable Shaft Excavation (D&B)

Production Rate
Duration
Contingency

(1 crew)
(Low production - restricted work area)

4,700
50
4.3
35
5.9

25.4

CcYy
CY/DAY
MONTHS
%
MONTHS
WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS

SEMIS

4,700
30
157
2
1.0
1

20
235
3

TOTAL VOLUME, CY
CYITRUCK

# OF TRUCKS FOR TASK
LOADS/DAY (MAX.)
CYCLE TIME (HRS)
REQUIRED # OF TRUCKS

CY/TRUCK
# OF TRUCKS FOR TASK
TRUCKS/DAY

Assumptions:
Excavation Then Haul Offsite

Survey Control

Excavate Transformer Gallery:

Process: Drill, Blast, Excavate, Crane Hoist, Load, Haul, Dump, Load, Haul offsite.
Equipment: Track Drill, Excavator, Crane, FE Loader, Dump Truck, FE Loader, Semis, Support Truck.
Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 2 survey, 1 DT Driver, 1 Support Driver.

GEI Consultants, Inc.
3/20/2009




18 Line and Pave Cable Tunnel

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 10.1  Months 43.6 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 15.0 TRANSFORMER HALL
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 15.2-E Roof & Wallls Support - Cable Shaft 56,900 SF
Compactor, Vibratory, Self-Propelled Production Rate (1 crew) 500 SF/DAY
Concrete Pump 1 Duration (Low production - restricted work area) 5.3 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton 1 Final Duration 6.6 MONTHS
Dozer, D5 Final Duration 28.5 WEEKS
Dozer, D6 NA Rock Bolts
Dozer, D8 Assume Bolts Lengths are: 55 LF
Dozer, D10 Assume 1 bolt per: 45.0 SF
Drill, Tracked 1 Total Length 6954 LF
Dump Truck, End Dump, 15 Ton Production Rate 200 LF/DAY
Dump Truck, Off-Highway, 34 Ton Duration (Low production - restricted work area) 16 MONTHS
Dump Truck, Semi-Trailer Contingency 25 %
Excavator, 325 Final Duration 2.0 MONTHS
Forklift, Rough Terrain Final Duration 8.7 WEEKS
Front End Loader, Tracked NA Ladders, Platforms, Cable Installation
Front End Loader, Wheeled Total Length 1300 LF
Fuel Truck / Support Truck 1 Production Rate 50 LF/DAY
Generator - Diesel 1 Duration 1.2 MONTHS
Grout Pump/Plant 1 Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 15 MONTHS
Grader, H14 Final Duration 6.5 WEEKS
Pile Driver
Pump Truck - Concrete
Powder Truck
Scraper, Self-propelled, 21 CY EQUIPMENT/TRUCKING
Truck, Flatbed 1 OFFSITE TRUCKS 36 TOTAL WEIGHT, TONS
Tunnel Rig (TBM) Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Water Pump, Diesel 1lbs of reinforcment/s.y. of shotcrete 2 # OF TRUCKS
Water Truck
Welder and Generator Set CONCRETE TRUCKS 527  TOTAL VOLUME, CY
8 CY/TRUCK
Total Offsite Flatbed/Semi Trucks 2 66 # OF TRUCKS FOR TASK
Daily Concrete Mixer Truck - 8 CY 1 1 TRUCKS/DAY
Daily Semi Trailer Truck
Assumtions:
Roof and Walls Support is 3" thick shotcrete
Crew Quantity Grout for rockbolts is included in shotcrete volume
Blaster Roof and Walls Support:
Carpenters Process: Drill, Install Rock Bolts, Grout Bolts, Shotcrete Surface, Install Equipment.
Cement Finisher Equipment: Track Drill, Hoist, Support Truck, Flatbed Truck for rock bolts, Pump.
Driller 1 Crew: 1 Driller, 3 Laborers, 1 Foreman, 1 Truck Driver.
Electricians Schedule: Activities are additive.
Equipment Operators
Grade Setter
Foreman 1
Labor Foreman
Laborers 3
Mechanics
Painter
Pile Driver
Pipe Foreman
Pipe Layer
Plumber
Rigger
Survey/Rodmen
Steel Worker
Steel Worker Foreman
Truck Drivers 1
Welder
Total Crew Size 6
Monthly Labor Cost $67,500

Eagle Mountain Construction.xlsx
18 Line and Pave Cable Tunnel

GEI Consultants, Inc.
3/20/2009




19 Penstock & Draft Tube Man.

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
[ EQUIPMENT Quantity Duration: 5.2 Months 225 Weeks
[On site
Air Compressor 2 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 9.0 PENSTOCK MANIFOLD
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 9.1 Manifold Tunnel Excavation (D&B) 7,400 CY
Compactor, Vibratory, Self-Propelled Production Rate (2 crews) 800 CY/DAY
Concrete Pump Duration 0.4 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 0.5 MONTHS
Dozer, D! Final Duration 2.3 WEEKS
Dozer, D! 9.2 Manifold Tunnel Prelining & Support (3", 75%) 2,400 SY
Dozer, D! 1 Production Rate (2 crews) 500 SY/DAY
Dozer, D10 Duration 0.2 MONTHS
Drill, Tracked Contingency 25 %
Dump Truck, End Dump, 15 Ton Final Duration 0.3 MONTHS
Dump Truck, Off-Highway, 34 Ton 3 Final Duration 12 WEEKS
Dump Truck, Semi-Trailer 9.3 Concrete Lining 1,800 CY
cavator, 325 1 Production Rate (2 crews) 400 CY/DAY
rklift, Rough Terrain Duration 0.2 MONTHS
nt End Loader, Tracked Contingency 25 %
nt End Loader, Wheeled 3 Final Duration 0.3 MONTHS
Fuel Truck / Support Truck 1 Final Duration 11 WEEKS
Generator - Diesel 2 9.4 Concrete Plug 10,700 CY
Grout Pump/Plant Production Rate (1crew) 200 CY/DAY
Hydroseed Sprayer, Truck Mounted Duration 25 MONTHS
Grader, H14 Contingency 25 %
Pile Driver Final Duration 3.1 MONTHS
Pump Truck - Concrete 4 Final Duration 13.4  WEEKS
Powder Truck
Scraper, Self-propelled, 21 CY EQUIPMENT/TRUCKING
Truck, Flatbed DUMP TRUCKS 7,400 TOTAL VOLUME, CY
Tunnel Rig (TBM) 30 CY/TRUCK
Water Pump, Diesel 247  #OF TRUCKS FOR TASK
Water Truck 1 27 LOADS/DAY (MAX.)
Welder and Generator Set 1.0 CYCLE TIME (HRS)
3 REQUIRED # OF TRUCKS
Total Offsite Flatbed/Semi Trucks 9
|Daily Concrete Mixer Truck - 8 CY 50 OFFSITE TRUCKS 151 TOTAL WEIGHT, TONS
Daily Semi Trailer Truck 40 Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
1lbs of reinforcment/s.y. of shotcrete 8 # OF TRUCKS
Crew Quantity CONCRETE TRUCKS 12700 TOTAL VOLUME, CY
Blaster 4 8 CY/TRUCK
Carpenters 1,588 # OF TRUCKS FOR TASK
Cement Finisher 50 TRUCKS/DAY
Driller 2
Electricians CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Equipment Operators 5 4 # OF TRUCKS
Grade Setter
Foreman 3 SEMIS 20 CY/TRUCK
Labor Foreman 3 370  #OF TRUCKS FOR TASK
Laborers 9 40 TRUCKS/DAY
Mechanics
Painter 11.0 DRAFT TUBE MANIFOLD
Pile Driver SCHEDULE
Pipe Foreman 11.1 Manifold Tunnel Excavation (D&B) 7,400 CY
Pipe Layer Production Rate (2 crews) 800 CY/DAY
Plumber Duration 0.4 MONTHS
[Rigger Contingency 25 %
|Survey/Rodmen 2 Final Duration 0.5  MONTHS
teel Worker Final Duration 2.3 WEEKS
teel Worker Foreman 11.2 Manifold Tunnel Prelining & Support (3", 75%) 2,400 SY
ruck Drivers 8 Production Rate (2 crews) 500 SY/DAY
Welder Duration 0.2 MONTHS
Contingency 25 %
Total Crew Size 36 Final Duration 03 MONTHS
Monthly Labor Cost $417,400 Final Duration 12 WEEKS
11.3 Concrete Lining 1,600 CY
Production Rate (2 crews) 400 CY/DAY
Duration 0.2 MONTHS
Contingency 25 %
Final Duration 0.2 MONTHS
Final Duration 1.0 WEEKS

Eagle Mountain Construction.xisx
19 Penstock & Draft Tube Man.

EQUIPMENT/TRUCKING

DUMP TRUCKS

OFFSITE TRUCKS
Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc;
1lbs of reinforcment/s.y. of shotcrete

CONCRETE TRUCKS

CONCRETE PUMP TRUCKS (15 TRUCKS)-->

SEMIS

7,400 TOTAL VOLUME, CY
30 CY/TRUCK
247  # OF TRUCKS FOR TASK
27 LOADS/DAY (MAX.)
1.0 CYCLE TIME (HRS)
3 REQUIRED # OF TRUCKS

20 TOTAL WEIGHT, TONS
20 TONS/TRUCK
1 # OF TRUCKS

1800 TOTAL VOLUME, CY
8 CY/TRUCK

225  #OF TRUCKS FOR TASK
50 TRUCKS/DAY

120 CY/DAY
4 # OF TRUCKS

20 CY/TRUCK
370  #OF TRUCKS FOR TASK
40 TRUCKS/DAY

Assumptions:
Excavation Then Haul Offsite
Survey Control

(Activities do not overlap, therefore use maximum of activities to find equimpent and crew estimates)

GEI Consultants, Inc.
3/20/2009



20 Install Steel Tunnel Linings

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 7.9 Months 34.3 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
|Backhoe / Front End Loader, Wheeled
Backhoe, Tracked 10.0 PENSTOCKS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 10.1 Penstock Tunnel Excavation - D&B 18,900 CY
Compactor, Vibratory, Self-Propelled Production Rate (1 crew) 400 CY/DAY
Concrete Pump Duration 2.2 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 2.7 MONTHS
Dozer, D5 Final Duration 118 WEEKS
Dozer, D6 10.2 Penstock Tunnel Prelining & Support (3", 30%) 3,800 SY
Dozer, D8 Production Rate (1 crew) 200 SY/DAY
Dozer, D10 Duration 0.9 MONTHS
Drill, Tracked 1 Contingency 25 %
Dump Truck, End Dump, 15 Ton Final Duration 1.1 MONTHS
Dump Truck, Off-Highway, 34 Ton 2 Final Duration 4.8 WEEKS
Dump Truck, Semi-Trailer 10.3 Steel Liner Installation 3,000 TONS
Excavator, 325 1 Assumed Unit Weight of Steel Liner 475 LBS/CF
Forklift, Rough Terrain 1 Tunnel Diameter 15 FT
Front End Loader, Tracked Thickness 1.625 INCHES
Front End Loader, Wheeled 2 Unit Weight 15 TONS/FT
Fuel Truck / Support Truck 1 Length 2,000 FT
Generator - Diesel 1 Production Rate 50 LF/DAY
Grout Pump/Plant Duration 1.8 MONTHS
Hydroseed Sprayer, Truck Mounted Contingency 25 %
Grader, H14 Final Duration 2.3 MONTHS
Pile Driver Final Duration 10.0 WEEKS
Pump Truck - Concrete 2 10.4 Concrete Filling Around Liner 5,200 cY
Powder Truck Production Rate (2 crews) 400 CY/DAY
Scraper, Self-propelled, 21 CY Duration 0.6 MONTHS
Truck, Flatbed Contingency 25 %
Tunnel Rig (TBM) Final Duration 0.8 MONTHS
Water Pump, Diesel Final Duration 3.3 WEEKS
\Water Truck 1 10.5 Contact Grouting 2,000 LF
\Welder and Generator Set 1 Diameter 15 FT
Contact Grouting Area Percent 25 %
Total Offsite Flatbed/Semi Trucks 154 Grout Volume 5,890 CF
Daily Concrete Mixer Truck - 8 CY 25 Production Rate (1 crew) 450 CF/DAY
Daily Semi Trailer Truck 20 Duration 0.6 MONTHS
Contingency 25 %
Final Duration 0.8 MONTHS
Isrew Quantity Final Duration 3.3 WEEKS
Blaster 2 10.6 Curtain Grouting
Carpenters Assumed Grout Curtain Diameter 30 FT
Cement Finisher Grout Curtain Thickness 1 FT
Driller 1 Penstock Diameter 15 FT
Electricians Number of Penstocks 4
Equipment Operators 3 Volume of Grout 2,200 CF
Grade Setter Production Rate 450 CF/DAY
Foreman 1 Duration 0.23 MONTHS
Labor Foreman Contingency 25 %
Laborers 4 Final Duration 0.28 MONTHS
Mechanics Final Duration 1.2 WEEKS
Painter
Pile Driver EQUIPMENT/TRUCKING
Pipe Foreman DUMP TRUCKS 18,900 TOTAL VOLUME, CY
Pipe Layer 30 CY/TRUCK
Plumber 630 # OF TRUCKS FOR TASK
Rigger 13 LOADS/DAY (MAX.)
Survey/Rodmen 2 1.0 CYCLE TIME (HRS)
Steel Worker 2 2 REQUIRED # OF TRUCKS
Steel Worker Foreman
Truck Drivers 5 CONCRETE TRUCKS 5816 TOTAL VOLUME, CY
Welder 2 8 CY/TRUCK
727 # OF TRUCKS FOR TASK
Total Crew Size 22 25 TRUCKS/DAY
Monthly Labor Cost $278,800

Eagle Mountain Construction.xIsx
20 Install Steel Tunnel Linings

CONCRETE PUMP TRUCKS

OFFSITE TRUCKS

Assume 2Ibs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc;
1lbs of reinforcment/s.y. of shotcrete

SEMIS

(15 TRUCKS)-->

120 CY/DAY
2 # OF TRUCKS

3064 TOTAL WEIGHT, TONS
20 TONS/TRUCK
154 # OF TRUCKS

20 CY/TRUCK
945 # OF TRUCKS FOR TASK
20 TRUCKS/DAY

Assumptions:

Excavation Then Haul Offsite

Survey Control

Penstock & Draft Tube Manifolds:
Process: Drill, Blast, Excavate, Load, Haul, Dump, Load, Haul offsite; Shotcrete; Steel Lining, Concrete Lining,
Contact Grouting, Curtain Grouting.
Equipment: Track Drill, 1 Excavator, 2 FE Loaders, Dump Trucks, Semis, Water Truck, Support Truck.

Crew: 1 Driller, 2 Blasters, 3 Equip Opr., 2 survey, 2 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support

Driver.

Steel Lining Crew: 2 Welders, 2 Steel Workers, 1 Equip Opr.

Shotcrete/Concrete/Grouting Crew: 1 Foreman, 4 Laborers, 2 CPT Drivers.
Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009



21 First Stage Concrete

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 5.5 Months 23.9 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked FIRST STAGE CONCRETE - MULTIPLE ITEMS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 13.3-B Machine Hall (El.-16,El.-12) 2,700 CY
Compactor, Vibratory, Self-Propelled Production Rate (1 crew) 200 CY/DAY
Concrete Pump Duration 0.6 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton 1 Final Duration 0.8 MONTHS
Dozer, D5 Final Duration 3.4 WEEKS
Dozer, D6 13.3-C Machine Hall (El.-12,EI.+9) 10,100 CY
Dozer, D8 Production Rate (1 crew) 200 CY/DAY
Dozer, D10 Duration 2.3 MONTHS
Drill, Tracked Contingency 25 %
Dump Truck, End Dump, 15 Ton Final Duration 2.9 MONTHS
Dump Truck, Off-Highway, 34 Ton Final Duration 12.6 WEEKS
Dump Truck, Semi-Trailer 15.2-A Roof & Wall Support Transformer Hall 44,300 SF
Excavator, 325 Production Rate (1 crew) 2,200 SF/DAY
Forklift, Rough Terrain Duration 0.9 MONTHS
Front End Loader, Tracked Contingency 25 %
Front End Loader, Wheeled Final Duration 1.2 MONTHS
Fuel Truck / Support Truck 1 Final Duration 5.0 WEEKS
Generator - Diesel 1 15.2-B Roof & Wall Support Nishe Excavation 2,500 SF
Grout Pump/Plant 1 Production Rate (1 crew) 500 SF/DAY
Hydroseed Sprayer, Truck Mounted Duration (Low production - restricted work area) 0.2 MONTHS
Grader, H14 Contingency 25 %
Pile Driver Final Duration 0.3 MONTHS
Pump Truck - Concrete 2 Final Duration 1.3 WEEKS
Powder Truck 15.2-C Roof & Wall Support Cable Gallery 3,200 SF
Scraper, Self-propelled, 21 CY Production Rate (1 crew) 500 SF/DAY
Truck, Flatbed Duration (Low production - restricted work area) 0.30 MONTHS
Tunnel Rig (TBM) Contingency 25 %
Water Pump, Diesel Final Duration 0.37 MONTHS
Water Truck 1 Final Duration 1.6 WEEKS
Welder and Generator Set 15.2-D Roof & Wall Support A/C Gallery 100 SF
Production Rate (1 crew) 500 SF/DAY

Total Offsite Flatbed/Semi Trucks 8 Duration (Low production - restricted work area) 0.01 MONTHS
Daily Concrete Mixer Truck - 8 CY 25 Contingency 25 %
Daily Semi Trailer Truck Final Duration 0.01 MONTHS

Final Duration 0.1 WEEKS
Crew Quantity EQUIPMENT/TRUCKING
Blaster
Carpenters OFFSITE TRUCKS 156 TOTAL WEIGHT, TONS
Cement Finisher 2 Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Driller 1lbs of reinforcment/s.y. of shotcrete 8 # OF TRUCKS
Electricians
Equipment Operators 1 CONCRETE TRUCKS 13,264 TOTAL VOLUME, CY
Grade Setter 8 CY/TRUCK
Foreman 1 1,658 # OF TRUCKS FOR TASK
Labor Foreman 1 25 TRUCKS/DAY
Laborers 9 form work
Mechanics CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Painter 2 # OF TRUCKS
Pile Driver
Pipe Foreman Assumptions:
Pipe Layer Process: Form, Pump, Finish.
Plumber Equipment: Concrete Trucks, Concrete Pump Trucks, 1 Water Truck, 1 Support Truck, Hoist Crane.
Rigger Crew: 1 Foreman, 1 Laborer Foreman, 8 Laborers, 2 Cement Finishers, 2 Steel Workers, 1 Water Truck
Survey/Rodmen Driver, 1 Support Driver, 2 CPT Drivers, 1 Crane Oper.
Steel Worker 2 rebar Schedule: Activities are additive.
Steel Worker Foreman
Truck Drivers 3
Welder
Total Crew Size 19
Monthly Labor Cost $225,300

Eagle Mountain Construction.xlsx
21 First Stage Concrete

GEI Consultants, Inc.
3/20/2009




23 Spiral Cases & Draft Tube

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Checked By

Approved By

EQUIPMENT Quantity Duration: 8.2 Months 35.3 Weeks

On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked 13.4 Spiral Cases & Draft Tube Liners
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 13.4-A Draft Tube Steel Liner 220 TONS
Compactor, Vibratory, Self-Propelled Assumed Unit Weight of Steel Liner 475 LBS/CF
Concrete Pump 1 Average Draft Tube Diameter 10 FT
Crane - 40 Ton 1 Thickness 1.625 INCHES
Crane - 70 Ton Unit Weight 1.0 TONS/FT
Dozer, D5 Length 300 FT
Dozer, D6 Production Rate (1 crew) 5 LF/DAY
Dozer, D8 Duration (Very low production - very 2.8 MONTHS
Dozer, D10 Contingency restricted work area) o5 g4
Drill, Tracked Final Duration 3.5 MONTHS
Dump Truck, End Dump, 15 Ton Final Duration 15.0 WEEKS
Dump Truck, Off-Highway, 34 Ton 10.5 Contact Grouting 8,100 CF
Dump Truck, Semi-Trailer Production Rate (1 crew) 100  CF/DAY
Excavator, 325 Duration (Very low production - very 3.7 MONTHS
Forklift, Rough Terrain Contingency restricted work area) o5 g4
Front End Loader, Tracked Final Duration 4.7 MONTHS
Front End Loader, Wheeled Final Duration 20.3  WEEKS
Fuel Truck / Support Truck
Generator - Diesel 1 EQUIPMENT/TRUCKING
Grout Pump/Plant CONCRETE TRUCKS 300 TOTAL VOLUME, CY
Hydroseed Sprayer, Truck Mounted 8 CY/TRUCK
Grader, H14 38 # OF TRUCKS FOR TASK
Pile Driver 1 TRUCKS/DAY
Pump Truck - Concrete
Powder Truck OFFSITE TRUCKS 220 TOTAL WEIGHT, TONS
Scraper, Self-propelled, 21 CY 20 TONS/TRUCK
Truck, Flatbed 11 # OF TRUCKS

Tunnel Rig (TBM)

Water Pump, Diesel

Assumptions:

Water Truck

Process: Steel Lining, Contact Grouting.

Welder and Generator Set

1 Equipment: Crane, Concrete Pump, Welder.

Steel Lining Crew: 1 Welders, 2 Steel Workers, 1 Equip Opr.

Total Offsite Flatbed/Semi Trucks

11 Grouting Crew: 1 Foreman, 2 Laborers, 1 CPT Drivers.

Daily Concrete Mixer Truck - 8 CY

1 Schedule: Activities are additive.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller (3)

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
23 Spiral Cases & Draft Tube

8
$111,400

GEI Consultants, Inc.
3/20/2009




24 Pump Turbines and Generators

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Checked By

Approved By

EQUIPMENT Quantity Duration: 11.1  Months 48.0 Weeks

On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked 14.0 TURBINES & GENERATORS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 14.1 & .2 Install Water to Wire Package 4 EA
Compactor, Vibratory, Self-Propelled Production Rate 50 DAYS/EA
Concrete Pump Duration 9.2 MONTHS
Crane - 40 Ton Contingency 20 %
Crane - 70 Ton 1 Final Duration 11.1  MONTHS
Dozer, D5 Final Duration 48.0 WEEKS
Dozer, D6
Dozer, D8 EQUIPMENT/TRUCKING
Dozer, D10 OFF SITE FLATBED SEMIS 0.5 UNITS/TRUCK
Drill, Tracked 8 # OF TRUCKS FOR TASK
Dump Truck, End Dump, 15 Ton 1 TRUCKS/DAY
Dump Truck, Off-Highway, 34 Ton
Dump Truck, Semi-Trailer Assumptions:
Excavator, 325 Equipment: Crane, Welder, Air Compressor (tools), Support Truck, Generator, Semis.
Forklift, Rough Terrain Installation Crew: 1 Welder, 2 Electricians, 1 Equip Opr., 1 Foreman, 2 Laborers, 1 Support Truck Driver.

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck 1

Generator - Diesel 1

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck
Welder and Generator Set 1
Total Offsite Flatbed/Semi Trucks 8

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians 2

Equipment Operators 1

Grade Setter

Foreman 1

Labor Foreman

Laborers 3

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder 1
Total Crew Size 8
Monthly Labor Cost $107,200
Eagle Mountain Construction.xlsx GEI Consultants, Inc.

24 Pump Turbines and Generators 3/20/2009



25 Embed Spiral Case&Draft Tube

Client:
Subject:

Eagle Crest Energy
Eagle Mountain Construction Schedule and Equipment Date

080473
1/21/2009

Project

Checked
Approved

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

w

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
25 Embed Spiral Case&Draft Tube

7
$79,600

Duration: 8.7 Months 375

Weeks

CONSTANTS: 10 HR/DAY

216.25 HRS/MONTH

13.0 MACHINE HALL
SCHEDULE

13.3-A Concrete Draft Tubes (El. -41,El. -16)
Production Rate
Duration
Contingency
Final Duration
Final Duration

(1 crew) 30
(Very low production - very 6.9
restricted work area) 25

CcY
CY/DAY
MONTHS
%
MONTHS
WEEKS

EQUIPMENT/TRUCKING

OFFSITE TRUCKS
1lbs of reinforcment/s.y. of shotcrete

CONCRETE TRUCKS

CONCRETE PUMP TRUCKS

Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc;

54
20

4,500

563

(15 TRUCKS)-> 120

TOTAL WEIGHT, TONS
TONS/TRUCK
# OF TRUCKS

TOTAL VOLUME, CY
CY/TRUCK

# OF TRUCKS FOR TASK
TRUCKS/DAY

CY/DAY
# OF TRUCKS

Assumptions:
Process: Form, Pump, Finish.

Equipment: Concrete Trucks, Concrete Pump Truck, 1 Water Truck, 1 Support Truck.
Crew: 1 Foreman, 2 Laborers, 1 Cement Finisher, 1 Water Truck Driver, 1 Support Driver, 1 CPT Driver.

GEI Consultants, Inc.
3/20/2009




26 Install Mech. Equip.

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project 080473
Date 1/21/2009
Checked

Approved

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
26 Install Mech. Equip.

9
$128,600

Duration: 6.0

Months 26.0  Weeks

CONSTANTS: 10

HR/DAY 216.25

HRS/MONTH

SCHEDULE

INSTALL MECHANICAL EQUIPMENT

Duration

Final Duration
Final Duration

13.8 96" Dia. Spherical Valve
Production Rate

Contingency

EA
DAYS/EA
MONTHS
%
MONTHS
WEEKS

NA 350 Ton Bridge Crane
Duration

Final Duration
Final Duration

Production Rate

Contingency

EA
DAYS/EA
MONTHS
%
MONTHS
WEEKS

EQUIPMENT/TRUCKING

OFFSITE FLATBED SEMIS

UNITS/TRUCK

# OF TRUCKS FOR TASK

TRUCKS/DAY

Assumptions:

Equipment: Crane, Welder, Air Compressor (tools), Support Truck, Generator, Semis.

Installation Crew: 2 Welders, 2 Steel Workers, 1 Equip Opr., 1 Foreman, 2 Laborers, 1 Support Truck Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.

3/20/2009




27 Install Elec. Equip.

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 6.0 Months
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked INSTALL ELECTRICAL EQUIPMENT
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Install Electrical Equipment (1300 MW) 1,300 MW
Compactor, Vibratory, Self-Propelled Production Rate 60 MW/WEEK
Concrete Pump Duration 5.0 MONTHS
Crane - 40 Ton Contingency 20 %
Crane - 70 Ton Final Duration 6.0 MONTHS
Dozer, D5 Final Duration 26.0 WEEKS
Dozer, D6
Dozer, D8 Assumptions:
Dozer, D10 Equipment: Forklift, Welder, Air Compressor (tools), Support Truck, Generator.
Drill, Tracked Installation Crew: 1 Welder, 2 Electricians, 1 Equip Opr., 1 Foreman, 2 Laborers, 1 Support Truck Driver.

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain 1

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck 1

Generator - Diesel 1

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck
Welder and Generator Set 1
Total Offsite Flatbed/Semi Trucks 4

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians 2

Equipment Operators 1

Grade Setter

Foreman 1

Labor Foreman

Laborers 3

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder 1
Total Crew Size 8
Monthly Labor Cost $107,200

Eagle Mountain Construction.xlsx GEI Consultants, Inc.
27 Install Elec. Equip. 3/20/2009



28 Complete Concrete Work

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 9.3 Months 40.3 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked COMPLETE CONCRETE WORK (2ND STAGE) - MULTIPLE ITEMS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 13.3-D Machine Hall (EI.9,EI.19) 1,100 CY
Compactor, Vibratory, Self-Propelled Production Rate (1 crew) 100 CY/DAY
Concrete Pump Duration (Half Production - Detailed Finishing) 0.5 MONTHS
Crane - 40 Ton 1 Contingency 25 %
Crane - 70 Ton Final Duration 0.6 MONTHS
Dozer, D5 Final Duration 2.8 WEEKS
Dozer, D6 13.3-E Machine Hall (EI.19,EI.21) 1,900 CY
Dozer, D8 Production Rate (1 crew) 100 CY/DAY
Dozer, D10 Duration (Half Production - Detailed Finishing) 0.9 MONTHS
Drill, Tracked Contingency 25 %
Dump Truck, End Dump, 15 Ton Final Duration 11 MONTHS
Dump Truck, Off-Highway, 34 Ton Final Duration 4.8 WEEKS
Dump Truck, Semi-Trailer 13.3-F Machine Hall Slab (EI.38) 1,000 CY
Excavator, 325 Production Rate (1 crew) 100 CY/DAY
Forklift, Rough Terrain Duration (Half Production - Detailed Finishing) 0.5 MONTHS
Front End Loader, Tracked Contingency 25 %
Front End Loader, Wheeled Final Duration 0.6 MONTHS
Fuel Truck / Support Truck 1 Final Duration 2.5 WEEKS
Generator - Diesel 1 13.3-G Machine Hall Walls (EI.9,EI.18) 500 CY
Grout Pump/Plant Production Rate (1 crew) 100 CY/DAY
Hydroseed Sprayer, Truck Mounted Duration (Half Production - Detailed Finishing) 0.2 MONTHS
Grader, H14 Contingency 25 %
Pile Driver Final Duration 0.3 MONTHS
Pump Truck - Concrete 1 Final Duration 1.3 WEEKS
Powder Truck 13.3-H Machine Hall Walls (EI.18,EI.85) 5100 CY
Scraper, Self-propelled, 21 CY Production Rate (1 crew) 100 CY/DAY
Truck, Flatbed Duration (Half Production - Detailed Finishing) 2.4 MONTHS
Tunnel Rig (TBM) Contingency 25 %
Water Pump, Diesel Final Duration 2.9 MONTHS
Water Truck 1 Final Duration 12.8 WEEKS
Welder and Generator Set 13.3-1 Machine Hall Roof 2,600 CY
Production Rate (1 crew) 100 CY/DAY
Total Offsite Flatbed/Semi Trucks 10 Duration (Half Production - Detailed Finishing) 1.2 MONTHS
Daily Concrete Mixer Truck - 8 CY 13 Contingency 25 %
Daily Semi Trailer Truck Final Duration 15 MONTHS
Final Duration 6.5 WEEKS
15.3 Transformer Hall Concrete Works 3,900 CY
Crew Quantity Production Rate (1 crew) 100 CY/DAY
Blaster Duration (Half Production - Detailed Finishing) 1.8 MONTHS
Carpenters Contingency 25 %
Cement Finisher 2 Final Duration 23 MONTHS
Driller Final Duration 9.8 WEEKS
Electricians
Equipment Operators 1 EQUIPMENT/TRUCKING
Grade Setter
Foreman 1 OFFSITE TRUCKS 193 TOTAL WEIGHT, TONS
Labor Foreman Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Laborers 5 1lbs of reinforcment/s.y. of shotcrete 10 # OF TRUCKS
Mechanics
Painter CONCRETE TRUCKS 16,100 TOTAL VOLUME, CY
Pile Driver 8 CY/TRUCK
Pipe Foreman 2,013 # OF TRUCKS FOR TASK
Pipe Layer 13 TRUCKS/DAY
Plumber
Rigger CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Survey/Rodmen 2 1 # OF TRUCKS
Steel Worker 2 rebar
Steel Worker Foreman Assumptions:
Truck Drivers 2 Process: Form, Pump, Finish.
Welder Equipment: Concrete Trucks, Concrete Pump Truck, 1 Water Truck, 1 Support Truck, Hoist Crane.
Crew: 1 Foreman, 4 Laborers, 2 Cement Finishers, 2 Steel Workers, 1 Water Truck Driver, 1 Support Driver,
Total Crew Size 15 1 CPT Driver, 1 Crane Oper., 2 Survey
Monthly Labor Cost $187,200 Schedule: Activities are additive.
Eagle Mountain Construction.xIsx GEI Consultants, Inc.

28 Complete Concrete Work 3/20/2009



29 Struc. & Archit. Construct.

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 13.1  Months 64.5 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked STRUCTURAL & ARCHITECTURAL CONSTRUCTION
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Structural & Architectural Construction
Compactor, Vibratory, Self-Propelled Machine Hall Volume 144,000 CY
Concrete Pump Transformer Hall Volume 27,300 CY
Crane - 40 Ton 1 Total Struc. & Arch. Const. Volume 171,300 CY
Crane - 70 Ton 1 Production Rate 1,000 CY/DAY
Dozer, D5 Duration 7.9 MONTHS
Dozer, D6 Contingency 25 %
Dozer, D8 Final Duration 9.9 MONTHS
Dozer, D10 Final Duration 42.8 WEEKS
Drill, Tracked 1 13.5 Elevator Shaft Construction 1,250 LF
Dump Truck, End Dump, 15 Ton Production Rate 50 LF/DAY
Dump Truck, Off-Highway, 34 Ton 1 Duration 1.2 MONTHS
Dump Truck, Semi-Trailer Contingency 25 %
Excavator, 325 1 Final Duration 14 MONTHS
Forklift, Rough Terrain 2 Final Duration 6.3 WEEKS
Front End Loader, Tracked 13.6 Miscellaneous Metal Works - Machine Hall
Front End Loader, Wheeled 2 Assumed Steel Weight 250 TONS
Fuel Truck / Support Truck 2 Production Rate 20 TONS/DAY
Generator - Diesel 2 Duration 0.6 MONTHS
Grout Pump/Plant 1 Contingency 25 %
Hydroseed Sprayer, Truck Mounted Final Duration 0.7 MONTHS
Grader, H14 Final Duration 3.1 WEEKS
Pile Driver NA Drainage Gallery Excavation - D&B 6,200 CY
Pump Truck - Concrete D&B Production Rate 200 CY/DAY
Powder Truck Duration 14 MONTHS
Scraper, Self-propelled, 21 CY Contingency 25 %
Truck, Flatbed Final Duration 1.8 MONTHS
Tunnel Rig (TBM) Final Duration 7.8 WEEKS
Water Pump, Diesel 1 13.7 Drainage Gallery S&A Construction Volume 6,200 CY
Water Truck Production Rate 1,000 CY/DAY
Welder and Generator Set 1 Duration 0.3 MONTHS
Contingency 25 %
Total Offsite Flatbed/Semi Trucks 43 Final Duration 0.4 MONTHS
Daily Concrete Mixer Truck - 8 CY 3 Final Duration 1.6 WEEKS
Daily Semi Trailer Truck 18 13.6 Miscellaneous Steel - Transformer Hall
Assumed Steel Weight 240 TONS
Production Rate 20 TONS/DAY
Igrew Quantity Duration 0.6 MONTHS
Blaster 2 Contingency 25 %
Carpenters 4 Final Duration 0.7 MONTHS
Cement Finisher Final Duration 3.0 WEEKS
Driller 1
Electricians EQUIPMENT/TRUCKING
Equipment Operators 4 DUMP TRUCKS 6,200 TOTAL VOLUME, CY
Grade Setter 30 CY/TRUCK
Foreman 2 207 # OF TRUCKS FOR TASK
Labor Foreman 7 LOADS/DAY (MAX.)
Laborers 5 1.0 CYCLE TIME (HRS)
Mechanics 1 1 REQUIRED # OF TRUCKS
Painter 2
Pile Driver CONCRETE TRUCKS (Elevator Construction) 463 TOTAL VOLUME, CY
Pipe Foreman 8 CY/TRUCK
Pipe Layer 58 # OF TRUCKS FOR TASK
Plumber 2 3 TRUCKS/DAY
Rigger
Survey/Rodmen 2 OFFSITE FLATBED SEMIS (MISC. METAL) 490 TOTAL WEIGHT, TONS
Steel Worker 2 20 TONS/TRUCK
Steel Worker Foreman 25 # OF TRUCKS FOR TASK
Truck Drivers 2 7 TRUCKS/DAY
Welder 1
OFFSITE FLATBED SEMIS (STRUCT. & ARCH. WORK) 355 TOTAL WEIGHT, TONS
Total Crew Size 30 (assume 1 ton of materials per 500 CY of Volume) 20 TONS/TRUCK
Monthly Labor Cost $390,100 18 # OF TRUCKS FOR TASK
1 TRUCKS/DAY
SEMIS - DUMP 20 CY/TRUCK
310 # OF TRUCKS FOR TASK
10 TRUCKS/DAY

Eagle Mountain Construction.xlsx
29 Struc. & Archit. Construct.

Assumptions:

Structural & Architectural work consists of interior walls (i.e. wood, alum., drywall, offices, restrooms, etc.)
Excavation Then Haul Offsite

Survey Control

Structural, Architectural, & Misc. Metal Work:

Equipment: Crane Hoist, Air Compressor, Generator, Flatbed Semis, Fork Lifts, Support Truck.

Crew: 1 Equip. Oper., 2 Foremans, 4 Carpenters, 4 Laborers, 2 Painters, 2 Plumbers, 1 Welder, 2 Steel
Workers.

Elevator & Drainage Gallery Construction:

Process: Drill, Blast, Excavate, Crane Hoist, Load, Haul, Dump, Load, Haul offsite; Shotcrete.

Equipment: Track Drill, Excavator, Crane, FE Loader, Dump Truck, FE Loader, Semis; Grout Pump, Support
Truck, Water Pump.

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 2 survey, 1 DT Driver; Shotecrete/Concrete: 2 Laborers, 1 Forman, 1
Support Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009



31 Elec. and Mech. Mobe

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project
Date
Checked
Approved

NDM

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

2

Cement Finisher

Driller

Electricians

N

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
31 Elec. and Mech. Mobe

15
$195,100

Duration: 3.1 Months

NOTES:

Mobilization to include installing field offices, preparing staging area,
minor road grading, temporary utility connections, security fencing,
bringing equipment to site, prepartion of equipment, and lighting

GEI Consultants, Inc.
3/20/2009




33 Complete Elec. Const.

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment Date

Project 080473

Checked
Approved

1/21/2009

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
33 Complete Elec. Const.

8
$109,600

Duration:

13.4  Months 57.9

Weeks

CONSTANTS: 10

HR/DAY

216.25 HRS/MONTH

COMPLETE ELECTRICAL CONSTRUCTION
SCHEDULE

NA Complete Electrical Construction

Machine Hall Volume
Transformer Hall Volume
Total Electircal Const. Volume
Production Rate
Duration
Contingency

Final Duration

Final Duration

144,000
27,300
171,300
800
9.9
25
124

CcYy

cYy

CcYy
CY/DAY
MONTHS
%
MONTHS
WEEKS

13.5 Cable Shaft Electrical Construction

Production Rate
Duration
Contingency
Final Duration
Final Duration

LF
LF/DAY
MONTHS
%
MONTHS
WEEKS

Assumptions:
Completing electrical work consists of wiring lighting, power outlets, controls systems, IT requirments, etc.
Equipment: Fork Lift, Air Compressor, Generator, Flatbed Trucks, Semis, Support Truck.
Crew: 1 Equip. Oper., 4 Electricians, 1 Foreman, 2 Laborers.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




34 Exc. Approach Channel Upper

Client:
Subject:

Eagle Crest Energy
Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Project 080473 Page 1

Checked By
Approved By

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

40

Crew

Quantity

Blaster

4

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
34 Exc. Approach Channel Upper

23
$270,000

dust control

Duration: 9.7 Months 41.8  Weeks

CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH

UPPER RESERVOIR INTAKE APPROACH CHANNEL EXCAVATION
SCHEDULE

NA Excavate Approach Channel 376,250 CY

Excavator Hourly Production Rate 225 CY/HR
Assume: cycle time = 40 sec, 3.0 cy bucket, 83% eff.
# of Excavators 1
Production Rate 2,250 CY/DAY
Duration 7.7 MONTHS
Contingency 25 %

Final Duration 9.7 MONTHS

Final Duration 41.8  WEEKS

NA Approach Channel Rock Excavation (D&B) (20%) 75,250 CY
Production Rate (2 crew) 800 CY/DAY
Duration 4.3 MONTHS
Contingency 25 %
Final Duration 5.4 MONTHS
Final Duration 23,5 WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS 376,250 TOTAL VOLUME, CY
30 CY/TRUCK
12,542 # OF TRUCKS FOR TASK
75 LOADS/DAY (MAX.)
0.75  CYCLE TIME (HRS)
6 REQUIRED # OF TRUCKS

SEMIS 20 CY/TRUCK
3,763 # OF TRUCKS FOR TASK
40 TRUCKS/DAY

Assumptions:

Standard Excavation Haul & Dump Onsite

Rock Excavation Haul Offsite

Survey Control

Drilling and blast rock sections (~20%) while excavator works concurrently, therefore use maximum.
Upper Reservoir Approach Channel Excavation:

Process: Excavate, Load, Haul, Dump; Drill, Blast, Excavate, Load, Haul offsite.

Equipment: Track Drills, 1 Excavator, 2 Dozers, 2 FE Loaders, Dump Trucks, Semis, Water Truck, Support
Truck.

Crew: 2 Drillers, 4 Blasters, 5 Equip Opr., 1 Laborer, 2 survey, 6 DT Drivers, 1 Foreman, 1 Water Truck
Driver, 1 Support Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




35 Construct Upper Res Dams

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 8.4 Months 36.4 Weeks

On Site
Air Compressor 2 Tools CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked 4.0 UPPER RESERVOIR SADDLE DAMS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 4.1 South Saddle Dam 218,400 CY
Compactor, Vibratory, Self-Propelled 4 Production Rate 1,500 CY/DAY
Concrete Pump Duration 6.7 MONTHS
Crane - 40 Ton Contingency 25 %
Crane - 70 Ton Final Duration 8.4 MONTHS
Dozer, D5 4 Final Duration 36.4  WEEKS
Dozer, D6 4.2 West Saddle Dam 72,100 CY
Dozer, D8 Production Rate 1,500 CY/DAY
Dozer, D10 Duration 2.2 MONTHS
Drill, Tracked Contingency 25 %
Dump Truck, End Dump, 15 Ton 5 Final Duration 2.8 MONTHS
Dump Truck, Off-Highway, 34 Ton 4 Final Duration 12.0 WEEKS
Dump Truck, Semi-Trailer
Excavator, 325 EQUIPMENT/TRUCKING
Forklift, Rough Terrain DUMP TRUCKS (for aggregate material, 90%) 261,450 TOTAL VOLUME, CY
Front End Loader, Tracked (End Dump 15 Ton) 15 CY/TRUCK
Front End Loader, Wheeled 2 17,430 # OF TRUCKS FOR TASK
Fuel Truck / Support Truck 2 100 LOADS/DAY (MAX.)
Generator - Diesel (From processed material stockpile onsite, to batch plant) 0.50 CYCLE TIME (HRS)
Grout Pump/Plant 5 REQUIRED # OF TRUCKS
Hydroseed Sprayer, Truck Mounted
Grader, H14 2 CONCRETE TRUCKS (assume 10% of material) 29,050 TOTAL VOLUME, CY
Pile Driver 8 CY/TRUCK
Pump Truck - Concrete 3,631 # OF TRUCKS FOR TASK
Powder Truck 38 TRUCKS/DAY
Scraper, Self-propelled, 21 CY
Truck, Flatbed DUMP TRUCKS RCC MATERIAL 290,500 TOTAL VOLUME, CY
Tunnel Rig (TBM) (End Dump 34 Ton) 30 CY/TRUCK
Water Pump, Diesel 9,683 # OF TRUCKS FOR TASK
Water Truck 2 100 LOADS/DAY (MAX.)
'Welder and Generator Set (From batch plant to dam site) 0.33 CYCLE TIME (HRS)

4 REQUIRED # OF TRUCKS
Total Offsite Flatbed/Semi Trucks
Daily Concrete Mixer Truck - 8 CY Assumptions:
Daily Semi Trailer Truck

South and West dams will be constructed concurrently, therefore, equipment and labor is additive for this task.
Survey Control

Crew Quantity Upper Reservoir Dams:
Blaster Process: Haul Materials, Mix Batch, Haul to Dam Site, Place, Spread, Vibrotory Compaction.
Carpenters 4 form work Equipment: Dump Trucks (15,34 ton), 2 FE Loaders, 4 Dozers, 2 Graders, 4 Compactors, Water Trucks,
Cement Finisher Support Trucks.
Driller Crew: 12 Equip Opr., 4 Laborers, 4 Carpenters, 2 survey, 9 DT Drivers, 2 Foreman, 2 Water Truck Driver, 2
Electricians Support Driver, 1 Mechanics.
Equipment Operators 12 Schedule: Activities are additive.
Grade Setter
Foreman 2
Labor Foreman
Laborers 6
Mechanics 1
Painter
Pile Driver
Pipe Foreman
Pipe Layer
Plumber
Rigger
Survey/Rodmen 2
Steel Worker
Steel Worker Foreman
Truck Drivers 11
Welder
Total Crew Size 38
Monthly Labor Cost $464,700

Eagle Mountain Construction.xlsx GEI Consultants, Inc.
35 Construct Upper Res Dams 3/20/2009



36 Move Unstable Soil LR

Client:
Subject:

Eagle Crest Energy

Project 080473 Page 1

Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Checked By
Approved By

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
36 Move Unstable Soil LR

19
$227,700

Duration: 12.7 _ Months 55.1 Weeks

CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH

MOVE UNSTABLE SOIL - LOWER RESERVOIR
SCHEDULE

16.1 Platform Excavation 661,000 CY

Excavator Hourly Production Rate 300 CY/HR
Assume: cycle time = 30 sec, 3.0 cy bucket, 83% eff.
# of Excavators 1
Production Rate 3,000 CY/DAY
Duration 10.2 MONTHS
Contingency 25 %

Final Duration 12.7 MONTHS

Final Duration 55.1  WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS 330,500 TOTAL VOLUME, CY
(assume 50% moved by trucks, 50% moved by equipment) 30 CY/TRUCK
11,017 # OF TRUCKS FOR TASK
100  LOADS/DAY (MAX.)
0.50 CYCLE TIME (HRS)
5 REQUIRED # OF TRUCKS

Assumptions:

Standard Excavation Haul & Dump Onsite

Survey Control

50% of material moved by Dozers & Loaders, other 50% loaded onto dump trucks and hauled to onsite
location.

Move Unstable Soil Lower Reservoir:

Process: Excavate, Load, Haul, Dump.

Equipment: 1 Excavator, 1 Grader, 2 Dozers, 2 FE Loaders, Dump Trucks, Water Truck, Support Truck.

Crew: 6 Equip Opr., 3 Laborers, 2 survey, 5 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support Driver.

GEI Consultants, Inc.
3/20/2009




37 Line Upper Res.

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project 080473
Date 1/21/2009
Checked

Approved

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

10

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

11

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
37 Line Upper Res.

23
$270,300

Duration:

3.7 Months 27.4  Weeks

CONSTANTS:

10 HR/DAY

216.25 HRS/MONTH

SCHEDULE

LINE UPPER RESERVOIR

NA Upper Reservoir Lining (Bottom 3rd of reservoir)

Lining Depth
Total Lining Volume
Excavator Hourly Production Rate

385,587
3
385,587
300

Assume: cycle time = 30 sec, 3.0 cy bucket, 83% eff.

# of Excavators
Production Rate
Duration
Contingency

Final Duration
Final Duration

2
6,000

16.1

5%
FT
cy
CY/HR

CY/DAY
MONTHS
%
MONTHS
WEEKS

NA Compaction of Upper Reservoir Lining

Compactor Hourly Production Rate

385,587
847

SY
CY/HR

Assume: Drum Width = 84", Lift = 12", Passes = 6, V = 4mph

# of Compactors
Production Rate
Duration
Contingency

Final Duration
Final Duration

1

CY/DAY
MONTHS
%
MONTHS
WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS

385,587
30
12,853
200
0.50
10

TOTAL VOLUME, CY
CY/TRUCK

# OF TRUCKS FOR TASK
LOADS/DAY (MAX.)
CYCLE TIME (HRS)
REQUIRED # OF TRUCKS

Assumptions:

Standard Excavation Haul & Dump Onsite

Survey Control

Line Upper Reservoir:

Process: Excavate, Load, Haul, Dump, Compact.
Equipment: 2 Excavators, 1 Dozer, 1 Compactor, 2 FE Loaders, Dump Trucks, Water Truck, Support Truck.
Crew: 6 Equip Opr., 2 Laborers, 10 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support Driver, 2 survey.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




38 Line Lower Res.

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment

Project 080473
Date 1/21/2009
Checked

Approved

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
38 Line Lower Res.

18
$217,100

Duration:

5.3 Months 38.9 Weeks

CONSTANTS:

10 HR/DAY

216.25 HRS/MONTH

SCHEDULE

LINE LOWER RESERVOIR

NA Lower Reservoir Lining (Bottom half of reservoir)

Lining Depth
Total Lining Volume
Excavator Hourly Production Rate

546,920 SY

3 FT

546,920 CY
300 CYMHR

Assume: cycle time = 30 sec, 3.0 cy bucket, 83% eff.

# of Excavators
Production Rate
Duration
Contingency

Final Duration
Final Duration

2
6,000 CY/DAY
4.2 MONTHS
25 %
5.3 MONTHS
22.8  WEEKS

NA Compaction of Upper Reservoir Lining

Compactor Hourly Production Rate

546,920 SY
847  CYHR

Assume: Drum Width = 84", Lift = 12", Passes = 6, V = 4mph

# of Compactors
Production Rate
Duration
Contingency

Final Duration
Final Duration

1
8,470 CY/DAY
3.0 MONTHS
25 %
3.7 MONTHS
16.1 WEEKS

EQUIPMENT/TRUCKING

DUMP TRUCKS

546,920 TOTAL VOLUME, CY
30 CY/TRUCK
18,231 # OF TRUCKS FOR TASK
200  LOADS/DAY (MAX.)
0.25 CYCLE TIME (HRS)
5 REQUIRED # OF TRUCKS

Assumptions:

Standard Excavation Haul & Dump Onsite

Survey Control

Line Lower Reservoir:

Process: Excavate, Load, Haul, Dump, Compact.
Equipment: 2 Excavators, 1 Dozer, 1 Compactor, 2 FE Loaders, Dump Trucks, Water Truck, Support Truck.
Crew: 6 Equip Opr., 2 Laborers, 5 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support Driver, 2 survey.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




39 Construct IO Struc. Lower

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 4.1 Months 17.8 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked CONSTRUCT LOWER I/0 STRUCTURE
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 16.3 Intake Structure Excavation 13,900 CY
Compactor, Vibratory, Self-Propelled Excavator Hourly Production Rate 225 CY/HR
Concrete Pump Assume: cycle time = 40 sec, 3.0 cy bucket, 83% eff.
Crane - 40 Ton # of Excavators 1
Crane - 70 Ton 1 Production Rate 2,250 CYI/DAY
Dozer, D5 Duration 0.3 MONTHS
Dozer, D6 Contingency 25 %
Dozer, D8 1 Final Duration 0.4 MONTHS
Dozer, D10 Final Duration 15 WEEKS
Drill, Tracked 1 NA Intake Structure Rock Excavation (D&B) (20%) 2,780 CY
Dump Truck, End Dump, 15 Ton Production Rate (1 crew) 400 CY/DAY
Dump Truck, Off-Highway, 34 Ton 4 Duration 0.3 MONTHS
Dump Truck, Semi-Trailer Contingency 25 %
Excavator, 325 1 Final Duration 0.4 MONTHS
Forklift, Rough Terrain Final Duration 1.7 WEEKS
Front End Loader, Tracked 16.2 Access Tunnel Portal Concrete 180 CY
Front End Loader, Wheeled 1 Production Rate (1 crew) 200 CY/DAY
Fuel Truck / Support Truck 1 Duration 0.0 MONTHS
Generator - Diesel Contingency 25 %
Grout Pump/Plant Final Duration 0.1 MONTHS
Hydroseed Sprayer, Truck Mounted Final Duration 0.2 WEEKS
Grader, H14 16.4 Intake Structure Concrete 6,400 CY
Pile Driver Production Rate (1 crew) 200 CY/DAY
Pump Truck - Concrete 2 Duration 15 MONTHS
Powder Truck Contingency 25 %
Scraper, Self-propelled, 21 CY Final Duration 18 MONTHS
Truck, Flatbed Final Duration 8.0 WEEKS
Tunnel Rig (TBM) 16.5 Trashracks, Misc. Metals 100 TONS
Water Pump, Diesel Assumed Unit Weight of Steel 475 LBS/CF
Water Truck 1 Area 5,040 SQFT
Welder and Generator Set Thickness 6 INCHES
Percent Openings 85 %
Total Offsite Flatbed/Semi Trucks 9 Unit Weight 35.6 LBS/SQFT
Daily Concrete Mixer Truck - 8 CY 25 Production Rate 200 SQ FT/DAY
Daily Semi Trailer Truck 20 Duration 12 MONTHS
Contingency 25 %
Final Duration 15 MONTHS
Crew Quantity Final Duration 6.3 WEEKS
Blaster 2
Carpenters EQUIPMENT/TRUCKING
Cement Finisher DUMP TRUCKS 13,900 TOTAL VOLUME, CY
Driller 1 30 CY/TRUCK
Electricians 463 # OF TRUCKS FOR TASK
Equipment Operators 4 75 LOADS/DAY (MAX.)
Grade Setter 0.50 CYCLE TIME (HRS)
Foreman 1 4 REQUIRED # OF TRUCKS
Labor Foreman
Laborers 9 OFFSITE TRUCKS 179 TOTAL WEIGHT, TONS
Mechanics Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Painter 1lbs of reinforcment/s.y. of shotcrete 9 # OF TRUCKS
Pile Driver
Pipe Foreman SEMIS 20 CY/TRUCK
Pipe Layer 139 # OF TRUCKS FOR TASK
Plumber 20 TRUCKS/DAY
Rigger
Survey/Rodmen 2 CONCRETE TRUCKS 6,580 TOTAL VOLUME, CY
Steel Worker 8 CY/TRUCK
Steel Worker Foreman 823 # OF TRUCKS FOR TASK
Truck Drivers 7 25 TRUCKS/DAY
Welder
CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Total Crew Size 26 2 # OF TRUCKS
Monthly Labor Cost $297,600

Eagle Mountain Construction.xlsx
39 Construct IO Struc. Lower

Assumptions:

Standard Excavation Haul & Dump Onsite

Rock Excavation Haul Offsite

Survey Control

Lower Reservoir I/O Structure:

Process: Excavate, Load, Haul, Dump; Dirill, Blast, Excavate, Load, Haul offsite.

Equipment: Track Drill, 1 Excavator, 1 Dozers, 1 FE Loader, Dump Trucks, Semis, CP Trucks, Water Truck,
Support Truck, Crane.

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 8 Laborers, 2 survey, 4 DT Drivers, 1 Foreman, 1 Water Truck Driver,
2 CPT Drivers, 1 Support Driver.

Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009



40 Construct IO Struc. Upper

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 3.9 Months 16.8 Weeks

On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked CONSTRUCT UPPER I/0 STRUCTURE
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 4.3.1 Intake Structure Excavation 12,000 CY
Compactor, Vibratory, Self-Propelled Excavator Hourly Production Rate 299 CY/HR
Concrete Pump Assume: cycle time = 30 sec, 3.0 cy bucket, 83% eff.
Crane - 40 Ton # of Excavators 1
Crane - 70 Ton 1 Production Rate 2,990 CY/DAY
Dozer, D5 Duration 0.2 MONTHS
Dozer, D6 Contingency 25 %
Dozer, D8 1 Final Duration 0.2 MONTHS
Dozer, D10 Final Duration 1.0 WEEKS
Drill, Tracked 1 NA Intake Structure Rock Excavation (D&B) (20%) 2,400 CY
Dump Truck, End Dump, 15 Ton Production Rate (1 crew) 400 CY/DAY
Dump Truck, Off-Highway, 34 Ton 5 Duration 0.3 MONTHS
Dump Truck, Semi-Trailer Contingency 25 %
Excavator, 325 1 Final Duration 0.3 MONTHS
Forklift, Rough Terrain Final Duration 15 WEEKS
Front End Loader, Tracked 4.3.2 Intake Structure Concrete 6,400 CY
Front End Loader, Wheeled 1 Production Rate (1 crew) 200 CY/DAY
Fuel Truck / Support Truck 1 Duration 15 MONTHS
Generator - Diesel Contingency 25 %
Grout Pump/Plant Final Duration 1.8 MONTHS
Hydroseed Sprayer, Truck Mounted Final Duration 8.0 WEEKS
Grader, H14 16.5 Trashracks, Misc. Metals 100 TONS
Pile Driver Assumed Unit Weight of Steel 475 LBS/CF
Pump Truck - Concrete 2 Area 5,040 SQFT
Powder Truck Thickness 6 INCHES
Scraper, Self-propelled, 21 CY Percent Openings 85 %
Truck, Flatbed Unit Weight 35.6 LBS/SQFT
Tunnel Rig (TBM) Production Rate 200 SQ FT/DAY
Water Pump, Diesel Duration 1.2 MONTHS
Water Truck 1 Contingency 25 %
Welder and Generator Set Final Duration 15 MONTHS

Final Duration 6.3 WEEKS

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY 25 EQUIPMENT/TRUCKING
Daily Semi Trailer Truck 20 DUMP TRUCKS 12,000 TOTAL VOLUME, CY

30 CY/TRUCK

400  # OF TRUCKS FOR TASK
Crew Quantity 100 LOADS/DAY (MAX.)
Blaster 2 0.50 CYCLE TIME (HRS)
Carpenters 5 REQUIRED # OF TRUCKS
Cement Finisher
Driller 1 OFFSITE TRUCKS 177  TOTAL WEIGHT, TONS
Electricians Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK
Equipment Operators 4 1lbs of reinforcment/s.y. of shotcrete 9 # OF TRUCKS
Grade Setter
Foreman 1 SEMIS 20 CY/TRUCK
Labor Foreman 120 # OF TRUCKS FOR TASK
Laborers 9 20 TRUCKS/DAY
Mechanics
Painter CONCRETE TRUCKS 6,400 TOTAL VOLUME, CY
Pile Driver 8 CY/TRUCK
Pipe Foreman 800  # OF TRUCKS FOR TASK
Pipe Layer 25 TRUCKS/DAY
Plumber
Rigger CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120  CY/DAY
Survey/Rodmen 2 2 # OF TRUCKS

Steel Worker

Steel Worker Foreman Assumptions:

Truck Drivers 8 Standard Excavation Haul & Dump Onsite
Welder Rock Excavation Haul Offsite

Survey Control
Total Crew Size 27 Upper Reservoir I/O Structure:

Monthly Labor Cost $308,300 Process: Excavate, Load, Haul, Dump; Drill, Blast, Excavate, Load, Haul offsite.

Equipment: Track Drill, 1 Excavator, 1 Dozers, 1 FE Loader, Dump Trucks, Semis, CP Trucks, Water Truck,
Support Truck, Crane.

Crew: 1 Driller, 2 Blasters, 4 Equip Opr., 8 Laborers, 2 survey, 5 DT Drivers, 1 Foreman, 1 Water Truck Driver,
2 CPT Dirivers, 1 Support Driver.

Schedule: Activities are additive.

Eagle Mountain Construction.xlsx
40 Construct 10 Struc. Upper

GEI Consultants, Inc.
3/20/2009



41 Switchyard Exc.

Client:
Subject:

Eagle Crest Energy

Project 080473 Page 1

Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Checked By
Approved By

EQUIPMENT

Quantity

On Site

Duration: 3.1 Months 13.3  Weeks

Air Compressor

Backhoe / Front End Loader, Wheelec

CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

SWITCHYARD EXCAVATION
SCHEDULE

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

NA Switchyard Excavation 107,860 CY

Excavation Depth 5 FT
Excavator Hourly Production Rate 299 CY/HR
Assume: cycle time = 30 sec, 3.0 cy bucket, 83% eff.
# of Excavators 1
Production Rate 2,988 CY/DAY
Duration 1.7 MONTHS
Contingency 25 %

Final Duration 21 MONTHS

Final Duration 9.0 WEEKS

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

NA Transfer Station Grading 20,370 CY
Production Rate 1,200 CY/DAY
Duration 0.8 MONTHS
Contingency 25 %
Final Duration 1.0 MONTHS
Final Duration 4.2 WEEKS

Fuel Truck / Support Truck

Generator - Diesel

EQUIPMENT/TRUCKING

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

DUMP TRUCKS 107,860 TOTAL VOLUME, CY
(Assume haul and dump onsite) 30 CY/TRUCK
3,595 # OF TRUCKS FOR TASK
100 LOADS/DAY (MAX.)
0.50 CYCLE TIME (HRS)
5 REQUIRED # OF TRUCKS

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
41 Switchyard Exc.

10
$118,500

Assumptions:

Standard Excavation Haul & Dump Onsite

Upper Reservoir I/O Structure:

Process: Excavate, Load, Haul, Dump, Grading.

Equipment: 1 Excavator, 1 Dozers, 1 FE Loader, Dump Trucks, Water Truck, Support Truck.
Crew: 3 Equip Opr., 2 Laborers, 5 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support Driver.
Schedule: Activities are additive.

GEI Consultants, Inc.
3/20/2009




42 Switchyard Foundations

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Checked By

Approved By

EQUIPMENT Quantity Duration: 4.1 Months 17.6 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked SWITCHYARD FOUNDATIONS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 1 NA Switchyard Foundations (assume peirs)
Compactor, Vibratory, Self-Propelled Foundations Area (assume 5% of area) 27,500 SQFT
Concrete Pump Area per peir 50 SQFT
Crane - 40 Ton Peir Depth 30 FT
Crane - 70 Ton Peir Diameter 1 FT
Dozer, D5 1 Number of Peirs 552 #
Dozer, D6 Production Rate 10 PEIRS/DAY
Dozer, D8 Duration 2.6 MONTHS
Dozer, D10 Contingency 25 %
Drill, Tracked 1 Final Duration 3.2 MONTHS
Dump Truck, End Dump, 15 Ton Final Duration 13.8  WEEKS
Dump Truck, Off-Highway, 34 Ton 5 NA Gravel Base Placement 10,185 CY
Dump Truck, Semi-Trailer Production Rate 1,500 CY/DAY
Excavator, 325 Duration 0.3 MONTHS
Forklift, Rough Terrain Contingency 25 %
Front End Loader, Tracked Final Duration 0.4 MONTHS
Front End Loader, Wheeled Final Duration 1.7 WEEKS
Fuel Truck / Support Truck 1 NA Compaction of Gravel Base (assume 3' thick) 10,185 CY
Generator - Diesel Compactor Hourly Production Rate 120 CY/HR
Grout Pump/Plant Assume: Drum Width = 50", Lift = 4", Passes = 6, V = 4mph
Hydroseed Sprayer, Truck Mounted # of Compactors 1
Grader, H14 1 Production Rate 1,204 CYI/DAY
Pile Driver Duration 0.4 MONTHS
Pump Truck - Concrete 1 Contingency 25 %
Powder Truck Final Duration 0.5 MONTHS
Scraper, Self-propelled, 21 CY Final Duration 2.1 WEEKS
Truck, Flatbed
Tunnel Rig (TBM) EQUIPMENT/TRUCKING
Water Pump, Diesel DUMP TRUCKS (gravel base) 10,185 TOTAL VOLUME, CY
Water Truck 1 30 CY/TRUCK
Welder and Generator Set 340  # OF TRUCKS FOR TASK
50 LOADS/DAY (MAX.)
Total Offsite Flatbed/Semi Trucks 1 1.0 CYCLE TIME (HRS)
Daily Concrete Mixer Truck - 8 CY 2 5 REQUIRED # OF TRUCKS
Daily Semi Trailer Truck
OFFSITE TRUCKS 6 TOTAL WEIGHT, TONS
Assume 2lbs/ft of rebar/rockbolts; 12ft of rebar/c.y. of conc; 20 TONS/TRUCK

Crew Quantity 1lbs of reinforcment/s.y. of shotcrete 1 # OF TRUCKS
Blaster
Carpenters CONCRETE TRUCKS 482 TOTAL VOLUME, CY
Cement Finisher 8 CY/TRUCK
Driller 1 60 # OF TRUCKS FOR TASK
Electricians 2 TRUCKS/DAY
Equipment Operators 3
Grade Setter CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
Foreman 1 1 # OF TRUCKS
Labor Foreman Assumptions:
Laborers 3 Process: Drill and Pour Peirs, Place Gravel Base, Compact Gravel Base.
Mechanics Equipment: 1 Track Drill, 1 Dozer, 1 Grader, 1 Vibro. Compactor, Dump Trucks, Conc. Pump Truck, Water
Painter Truck, Support Truck.
Pile Driver Crew: 1 Driller, 3 Equip Opr., 2 Laborers, 5 DT Driver, 1 Foreman, 1 Water Truck Driver, 2 CPT Driver, 1
Pipe Foreman Support Driver.
Pipe Layer
Plumber Schedule: Activities are additive.
Rigger
Survey/Rodmen
Steel Worker
Steel Worker Foreman
Truck Drivers 3
Welder
Total Crew Size 11
Monthly Labor Cost $129,100

Eagle Mountain Construction.xlsx GEI Consultants, Inc.
42 Switchyard Foundations 3/20/2009



43 Switchyard Structures

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 1.5 Months 6.4 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheelec
Backhoe, Tracked SWITCHYARD STRUCTURES
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Switchyard Large Structures
Compactor, Vibratory, Self-Propelled Number of Structures 6 #
Concrete Pump Assumed Structure Height 100 FT
Crane - 40 Ton Production Rate 50 FT/DAY
Crane - 70 Ton 1 Duration 0.6 MONTHS
Dozer, D5 Contingency 25 %
Dozer, D6 Final Duration 0.7 MONTHS
Dozer, D8 Final Duration 3.0 WEEKS
Dozer, D10 NA Switchyard Small Structures
Drill, Tracked Number of Structures 6 #
Dump Truck, End Dump, 15 Ton Assumed Structure Height 30 FT
Dump Truck, Off-Highway, 34 Ton Production Rate 50 FT/DAY
Dump Truck, Semi-Trailer Duration 0.2 MONTHS
Excavator, 325 Contingency 25 %
Forklift, Rough Terrain 1 Final Duration 0.2 MONTHS
Front End Loader, Tracked Final Duration 0.9 WEEKS
Front End Loader, Wheeled 15.5-C Switchyard Fencing 3,200 LF
Fuel Truck / Support Truck 2 Production Rate 300 LF/DAY
Generator - Diesel 1 Duration 0.5 MONTHS
Grout Pump/Plant Contingency 15 %
Hydroseed Sprayer, Truck Mounted Final Duration 0.6 MONTHS
Grader, H14 Final Duration 2.5 WEEKS
Pile Driver
Pump Truck - Concrete Assumptions:
Powder Truck Equipment: 1 Crane, 1 Flatbed Truck, 2 Support Trucks, 1 Forklift, Generator, Welder.
Scraper, Self-propelled, 21 CY Crew: 1 Crane Opr., 1 Equip. Opr., 2 Laborers, 2 Steel Workers, 1 Foreman, 2 Welders.
Truck, Flatbed 1 Schedule: Activities are additive.

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck
Welder and Generator Set 1
Total Offsite Flatbed/Semi Trucks 10

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators 2

Grade Setter

Foreman 1

Labor Foreman

Laborers 2

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker 2

Steel Worker Foreman

Truck Drivers

Welder 2
Total Crew Size 9
Monthly Labor Cost $131,500
Eagle Mountain Construction.xlsx GEI Consultants, Inc.

43 Switchyard Structures 3/20/2009



44 Trans. Line Foundations

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 4.6 Months 20.0 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked TRANSMISSION LINE FOUNDATIONS
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Transmission Line Foundations - Concrete
Compactor, Vibratory, Self-Propelled Line Length 10 MILES
Concrete Pump Assumed Structures/Mile 8 #IMILE
Crane - 40 Ton 1 Peirs Per Structure 4 #/ISTRUCTURE
Crane - 70 Ton Total # of Peirs 320 #
Dozer, D5 Estimated Length of Peirs 50 FT
Dozer, D6 Peir Diameter 3 FT
Dozer, D8 Total Volume 4,189 CY
Dozer, D10 Production Rate 4 PEIRS/DAY
Drill, Tracked 1 Duration 3.7 MONTHS
Dump Truck, End Dump, 15 Ton Contingency 25 %
Dump Truck, Off-Highway, 34 Ton Final Duration 4.6 MONTHS
Dump Truck, Semi-Trailer Final Duration 20.0  WEEKS
Excavator, 325 NA Transmission Line Foundations - Steel
Forklift, Rough Terrain Total # of Peirs 320 #
Front End Loader, Tracked Estimated Length of Peirs 50 FT
Front End Loader, Wheeled 1 Peir Diameter 3 FT
Fuel Truck / Support Truck 1 # of Bars/Sq. ft 5 #ISQ FT
Generator - Diesel Bar Size 6 #
Grout Pump/Plant Bar Weight Per Foot 15 LBS/FT
Hydroseed Sprayer, Truck Mounted Shear Reinforcement Bar Size 4 #
Grader, H14 Shear Reinforcement Weight Per Foot 0.67 LBSIFT
Pile Driver Total Weight 475  TONS
Pump Truck - Concrete 1
Powder Truck EQUIPMENT/TRUCKING
Scraper, Self-propelled, 21 CY CONCRETE TRUCKS 4,189 TOTAL VOLUME, CY
Truck, Flatbed 8 CY/TRUCK
Tunnel Rig (TBM) 524  # OF TRUCKS FOR TASK
Water Pump, Diesel 7 TRUCKS/DAY
Water Truck
Welder and Generator Set CONCRETE PUMP TRUCKS (15 TRUCKS)--> 120 CY/DAY
1 # OF TRUCKS
Total Offsite Flatbed/Semi Trucks 24
Daily Concrete Mixer Truck - 8 CY 7 OFFSITE FLATBED SEMIS (reinforcement) 20 TONS/TRUCK
Daily Semi Trailer Truck 24 # OF TRUCKS FOR TASK
1 TRUCKS/DAY
Crew Quantity Assumptions:
Blaster Process: Drill Peirs, Place Steel, Pour Concrete, Finish Work.
Carpenters Equipment: 1 Tracked Drill, 1 Front End Loader, 1 Crane, 1 Flatbed Truck, 1 Support Truck, 1 Conc. Pump
Cement Finisher Truck.
Driller 1 Crew: 3 Equip. Opr., 2 Laborers, 2 Steel Workers, 1 Foreman, 1 CPT Driver.
Electricians
Equipment Operators 3
Grade Setter
Foreman 1
Labor Foreman
Laborers 2
Mechanics
Painter
Pile Driver
Pipe Foreman
Pipe Layer
Plumber
Rigger
Survey/Rodmen
Steel Worker 2
Steel Worker Foreman
Truck Drivers 1
Welder
Total Crew Size 10
Monthly Labor Cost $131,700

Eagle Mountain Construction.xlsx
44 Trans. Line Foundations

GEI Consultants, Inc.
3/20/2009




45 Trans. line stringing

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 4.0 Months 17.2 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked TRANSMISSION LINE STRINGING
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Transmission Line Stringing
Compactor, Vibratory, Self-Propelled Transmission Line Length 10 MILES
Concrete Pump # of Lines 8 #
Crane - 40 Ton 2 Sag Factor 1.30
Crane - 70 Ton Total Line Length 549,200 FT
Dozer, D5 Production Rate 8,000 FT/DAY
Dozer, D6 Duration 3.2 MONTHS
Dozer, D8 Contingency 25 %
Dozer, D10 Final Duration 4.0 MONTHS
Drill, Tracked Final Duration 17.2 WEEKS
Dump Truck, End Dump, 15 Ton
Dump Truck, Off-Highway, 34 Ton Assumptions:
Dump Truck, Semi-Trailer Equipment: 2 Cranes, 1 Flatbed Truck, 2 Support Truck, 1 Forklift.
Excavator, 325 Crew: 3 Equip. Opr., 3 Laborers, 1 Foreman.
Forklift, Rough Terrain 1

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck 2

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed 1

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators 3

Grade Setter

Foreman 1

Labor Foreman

Laborers 3

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder
Total Crew Size 7
Monthly Labor Cost $86,600

Eagle Mountain Construction.xlsx GEI Consultants, Inc.
45 Trans. line stringing 3/20/2009



46 Trans. line structures

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 5.8 Months 25.0 Weeks
On Site
Air Compressor 1 CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked TRANSMISSION LINE STRUCTURES
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled NA Transmission Line Structures
Compactor, Vibratory, Self-Propelled Line Length 10 MILES
Concrete Pump Assumed Structures/Mile 8 #IMILE
Crane - 40 Ton 2 Total # of Structures 80 #
Crane - 70 Ton Assumed Structure Weight 40 TONS
Dozer, D5 Total Steel Weight 3,200 TONS
Dozer, D6 Production Rate 0.8 STRUCTURES/DAY
Dozer, D8 Duration 4.6 MONTHS
Dozer, D10 Contingency 25 %
Drill, Tracked Final Duration 5.8 MONTHS
Dump Truck, End Dump, 15 Ton Final Duration 25.0  WEEKS
Dump Truck, Off-Highway, 34 Ton
Dump Truck, Semi-Trailer EQUIPMENT/TRUCKING
Excavator, 325 OFFSITE FLATBED SEMIS 20 TONS/TRUCK
Forklift, Rough Terrain 1 160  # OF TRUCKS FOR TASK
Front End Loader, Tracked 2 TRUCKS/DAY
Front End Loader, Wheeled
Fuel Truck / Support Truck 2 Assumptions:

Generator - Diesel Process: Deliver Steel, Cut, Bolt, and Erect Steel Structure.

Grout Pump/Plant Equipment: 2 Cranes, 1 Flatbed Truck, 2 Support Truck, 1 Forklift, 1 Air compressor, 2 Generator/Welder Set.

Hydroseed Sprayer, Truck Mounted

Grader, H14 Crew: 3 Equip. Opr., 3 Laborers, 2 Steel Workers, 2 Welders, 1 Steel Foreman, 1 Foreman.

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed 1

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set 2

Total Offsite Flatbed/Semi Trucks 160

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck 2

Crew Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators 3

Grade Setter

Foreman 1

Labor Foreman

Laborers 3

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker 2

Steel Worker Foreman 1

Truck Drivers

Welder 2

Total Crew Size 12
Monthly Labor Cost $173,600

Eagle Mountain Construction.xlsx GEI Consultants, Inc.
46 Trans. line structures 3/20/2009



47 Inst. H20 Supply Pipe & RO S

Client: Eagle Crest Energy Project 080473 Page 1
Subject: Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM
Checked By
Approved By
EQUIPMENT Quantity Duration: 6.7 Months 29.2 Weeks
On Site
Air Compressor CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH
Backhoe / Front End Loader, Wheeled
Backhoe, Tracked INSTALL WATER SUPPLY LINE
Chipper, Wood SCHEDULE
Compactor, Sheepsfoot, Self-Propelled 1 NA Pipeline Excavation
Compactor, Vibratory, Self-Propelled Excavation Length 75,000 FT
Concrete Pump Excavation Unit Volume 1.6 CYIFT
Crane - 40 Ton (assume 30 Steel pipe, 10,000 gpm, 3' Backfill)
Crane - 70 Ton Excavation Total Volume 120,000 CY
Dozer, D5 Excavator Hourly Production Rate 200 LCY/HR
Dozer, D6 # of Excavators 1
Dozer, D8 1 Production Rate 2,000 CY/DAY
Dozer, D10 Duration 2.8 MONTHS
Drill, Tracked Contingency 25 %
Dump Truck, End Dump, 15 Ton 5 Final Duration 3.5 MONTHS
Dump Truck, Off-Highway, 34 Ton Final Duration 15.0 WEEKS
Dump Truck, Semi-Trailer NA Pipeline Bedding Material (25% of Backfill) 25,500 CY
Excavator, 325 1 Production Rate 1,000 CY/DAY
Forklift, Rough Terrain Duration 1.2 MONTHS
Front End Loader, Tracked Contingency 25 %
Front End Loader, Wheeled 1 Final Duration 15 MONTHS
Fuel Truck / Support Truck 1 Final Duration 6.4 WEEKS
Generator - Diesel Lag from Excavation 2.0 WEEKS
Grout Pump/Plant Maximum Duration 8.4 WEEKS
Hydroseed Sprayer, Truck Mounted NA Pipeline Installation 75,000 FT
Grader, H14 Production Rate 1,000 FT/DAY
Pile Driver Duration 35 MONTHS
Pump Truck - Concrete Contingency 25 %
Powder Truck Final Duration 4.3 MONTHS
Scraper, Self-propelled, 21 CY Final Duration 18.8 WEEKS
Truck, Flatbed Lag from Excavation 4.0 WEEKS
Tunnel Rig (TBM) Maximum Duration 22.8  WEEKS
Water Pump, Diesel NA Compaction Pipeline (85% of Exc.) 102,000 CY
Water Truck Compactor Hourly Production Rate 120 CY/HR
Welder and Generator Set 1 Assume: Drum Width = 50", Lift = 4", Passes = 6, V = 4mph
# of Compactors 1

Total Offsite Flatbed/Semi Trucks 208 Production Rate 1,204 CY/DAY
Daily Concrete Mixer Truck - 8 CY Duration 3.9 MONTHS
Daily Semi Trailer Truck Contingency 25 %

Final Duration 4.9 MONTHS

Final Duration 21.2  WEEKS
Crew Quantity Lag from Installation 4.0 WEEKS
Blaster Maximum Duration (incl. this lag + install lag) 29.2  WEEKS
Carpenters
Cement Finisher EQUIPMENT/TRUCKING
Driller DUMP TRUCKS (bedding material onsite) 25,500 TOTAL VOLUME, CY
Electricians (Assume bedding material is 25% of backfill) 15 CY/TRUCK
Equipment Operators 4 1,700 # OF TRUCKS FOR TASK
Grade Setter 80 LOADS/DAY (MAX.)
Foreman 1 0.50 CYCLE TIME (HRS)
Labor Foreman 5 REQUIRED # OF TRUCKS
Laborers 3
Mechanics OFFSITE SEMIS (pipe material) 360 LF/TRUCK
Painter (Assume 40' sticks, 9 per truck) 208  # OF TRUCKS FOR TASK
Pile Driver 3 TRUCKS/DAY
Pipe Foreman 1
Pipe Layer 2 Assumptions:
Plumber Upper Reservoir I/O Structure:
Rigger Process: Excavate, Place Bedding, Install Pipe, Backfill, Compact.
Survey/Rodmen 2 Equipment: 1 Excavator, 1 Dozers, 1 FE Loader, 1 Sheepsfoot Compactor, Dump Trucks, Water Truck, Support
Steel Worker Truck, Welder.
Steel Worker Foreman Crew: 4 Equip Opr., 2 Laborers, 5 DT Drivers, 1 Foreman, 1 Water Truck Driver, 1 Support Driver, 1 Pipe
Truck Drivers 6 Forman, 2 Pipe Layers, 2 Survey.
Welder Schedule: Activities are additive.
Total Crew Size 19
Monthly Labor Cost $233,600

Eagle Mountain Construction.xlsx
47 Inst. H20 Supply Pipe & RO S

GEI Consultants, Inc.
3/20/2009




48 Reservoir Filling

Client:
Subject:

Eagle Crest Energy

Project 080473

Eagle Mountain Construction Schedule and Equipment Date 1/21/2009

Checked
Approved

EQUIPMENT

Quantity

On Site

Air Compressor

Backhoe / Front End Loader, Wheelec

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
48 Reservoir Filling

$38,000

Duration: 48.0  Months 207.6  Weeks

CONSTANTS: 20 HR/DAY 216.25

HRS/MONTH

RESERVOIR FILLING
SCHEDULE

NA Reservoir Filling
Reservoirs Active Storage
Upper Reservoir Inactive Storage
Lower Reservoir Inactive Storage
Total Storage
Annual Seepage
Annual Evaporation

Pumping Rate
Final Duration (From Reservoir Filling Calculations, attached)
Final Duration

17,700
2,300
4,200
24,200
1,628
1,763

6,000
48.0
207.6

AC-FT
AC-FT
AC-FT
AC-FT
AC-FT
AC-FT

GPM
MONTHS
WEEKS

Assumptions:
Equipment: Support Truck.
Crew: 1 Equip Opr., 1 Laborer, 1 Mechanic.

GEI Consultants, Inc.
4/10/2009




49 U 1 START

Client:
Subject:

Eagle Crest Energy

Project

Eagle Mountain Construction Schedule and Equipment Date

Checked
Approved

080473
1/21/2009

Page 1
By NDM

By

EQUIPMENT

Quantity

On Site

Duration: 3.1 Months

134

Weeks

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
49 U 1 START

7
$101,500

CONSTANTS: 10
UNIT 1 START-UP

Assumptions:

HR/DAY

216.25 HRS/MONTH

Process: Start-up involves inspections and testing of all electrical and mechanical equipment prior to unit

initiation.
Equipment: Air Compressor, Generator.

Crew: 3 Electricians, 3 Mechanics, 1 Foreman.

GEI Consultants, Inc.

3/20/2009



51U 2 START

Client:
Subject:

Eagle Crest Energy

Project

Eagle Mountain Construction Schedule and Equipment Date

Checked
Approved

080473
1/21/2009

Page 1
By NDM

By

EQUIPMENT

Quantity

On Site

Duration: 2.8 Months

12.0

Weeks

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
51U 2 START

7
$101,500

CONSTANTS: 10
UNIT 2 START-UP

Assumptions:

HR/DAY

216.25 HRS/MONTH

Process: Start-up involves inspections and testing of all electrical and mechanical equipment prior to unit

initiation.
Equipment: Air Compressor, Generator.

Crew: 3 Electricians, 3 Mechanics, 1 Foreman.

GEI Consultants, Inc.

3/20/2009



53 U 3 START

Client:
Subject:

Eagle Crest Energy

Project

Eagle Mountain Construction Schedule and Equipment Date

Checked
Approved

080473
1/21/2009

Page 1
By NDM

By

EQUIPMENT

Quantity

On Site

Duration: 2.8 Months

12.0

Weeks

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
53 U 3 START

7
$101,500

CONSTANTS: 10
UNIT 3 START-UP

Assumptions:

HR/DAY

216.25 HRS/MONTH

Process: Start-up involves inspections and testing of all electrical and mechanical equipment prior to unit

initiation.
Equipment: Air Compressor, Generator.

Crew: 3 Electricians, 3 Mechanics, 1 Foreman.

GEI Consultants, Inc.

3/20/2009



55U 4 START

Client:
Subject:

Eagle Crest Energy

Project

Eagle Mountain Construction Schedule and Equipment Date

Checked
Approved

080473
1/21/2009

Page 1
By NDM

By

EQUIPMENT

Quantity

On Site

Duration: 2.8 Months

12.0

Weeks

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
55U 4 START

7
$101,500

CONSTANTS: 10
UNIT 4 START-UP

Assumptions:

HR/DAY

216.25 HRS/MONTH

Process: Start-up involves inspections and testing of all electrical and mechanical equipment prior to unit

initiation.
Equipment: Air Compressor, Generator.

Crew: 3 Electricians, 3 Mechanics, 1 Foreman.

GEI Consultants, Inc.

3/20/2009



57 FINSIH PROJECT

Client:
Subject:

Eagle Crest Energy

Eagle Mountain Construction Schedule and Equipment Date 1/21/2009 By NDM

Project 080473 Page 1

Checked By
Approved By

EQUIPMENT

Quantity

On Site

Air Compressor

1

Backhoe / Front End Loader, Wheeled

Backhoe, Tracked

Chipper, Wood

Compactor, Sheepsfoot, Self-Propelled

Compactor, Vibratory, Self-Propelled

Concrete Pump

Crane - 40 Ton

Crane - 70 Ton

Dozer, D5

Dozer, D6

Dozer, D8

Dozer, D10

Drill, Tracked

Dump Truck, End Dump, 15 Ton

Dump Truck, Off-Highway, 34 Ton

Dump Truck, Semi-Trailer

Excavator, 325

Forklift, Rough Terrain

Front End Loader, Tracked

Front End Loader, Wheeled

Fuel Truck / Support Truck

Generator - Diesel

Grout Pump/Plant

Hydroseed Sprayer, Truck Mounted

Grader, H14

Pile Driver

Pump Truck - Concrete

Powder Truck

Scraper, Self-propelled, 21 CY

Truck, Flatbed

Tunnel Rig (TBM)

Water Pump, Diesel

Water Truck

Welder and Generator Set

Total Offsite Flatbed/Semi Trucks

Daily Concrete Mixer Truck - 8 CY.

Daily Semi Trailer Truck

Crew

Quantity

Blaster

Carpenters

Cement Finisher

Driller

Electricians

Equipment Operators

Grade Setter

Foreman

Labor Foreman

Laborers

N

Mechanics

Painter

Pile Driver

Pipe Foreman

Pipe Layer

Plumber

Rigger

Survey/Rodmen

Steel Worker

Steel Worker Foreman

Truck Drivers

Welder

Total Crew Size
Monthly Labor Cost

Eagle Mountain Construction.xlsx
57 FINSIH PROJECT

10
$140,700

Duration: 2.8 Months 12.0 Weeks

CONSTANTS: 10 HR/DAY 216.25 HRS/MONTH

EINISH PROJECT

Assumptions:

Finish Project involves final inspections and testing of all major electrical and mechanical equipment, final
tunnel and 1/O structures inspections, and all other ancillary structures and equipment inspections and testing.

Equipment: 3 Support Trucks, Air Compressor, Generator.
Crew: 3 Electricians, 3 Mechanics, 1 Steel Worker Foreman, 2 Laborers, 1 Foreman.

GEI Consultants, Inc.
3/20/2009



GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project
Construction Schedule & Excavation Advancement Rates
1/20/2009

NDM

TBM Advancement Rates - Lookup Table

Type A 120 |ft/day
Type B 95 ft/day
Type C 45 ft/day

D&B Advancement Rates - Lookup Table

D&B Rate Reduction Factor (%) = 25
Type A 37 ft/day
Type B 32 ft/day
Type C 17 ft/day

Upper Pressure Tunnel

Excavation Advancement Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A, B,C) | Geologic Rock Description (TBM, D&B) (ft/day) (days) (days)
0 500 500 B Granite TBM 95 5 5
500 1500 1000 C Quartzite TBM 45 22 27
1500 2500 1000 C Schistose meta-arkose TBM 45 22 50
2500 3000 500 C Quartzite TBM 45 11 61
3000 4000 1000 C Schistose meta-arkose TBM 45 22 83
Total = 4000 ft Total = 83 16.7 weeks
Contingency (%) = 25
Estimated Total Construction Duration = 104 20.8 weeks
Vertical Shaft
Advar Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A,B,C) | Geologic Rock Description | (TBM, D&B) (ft/day) (days) (days)
0 300 300 B Granite D&B 32 9 9
300 600 300 B Granite D&B 32 9 19
600 900 300 B Granite D&B 32 9 28
900 1200 300 C Schistose meta-arkose D&B 17 18 46
1200 1398 198 C Schistose meta-arkose D&B 17 12 58
Total= 1398 ft Total = 58 11.6 weeks
Contingency (%) = 50
Estimated Total Construction Duration = 87 17.4 weeks
Lower Pressure Tunnel
Excavation Advancement Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A, B,C) | Geologic Rock Description (TBM, D&B) (ft/day) (days) (days)
0 200 200 C Granite TBM 45 4 4
200 500 300 C Quartz Monzonite TBM 45 7 11
500 1000 500 C Granite TBM 45 11 22
1000 1200 200 C Schistose meta-arkose TBM 45 4 27
1200 1560 360 C Schistose meta-arkose TBM 45 8 35
Total = 1560 ft Total = 35 7 weeks
Contingency (%) = 25
Estimated Total Construction Duration = 43 8.7 weeks

Original Construction Schedule Estimate

Duration = 222  weeks

Length= 4000 ft
Advancement Rate = 36 ft/day
Calc. Advancement Rate = 39 ft/day

Original Construction Schedule Estimate

Duration= 39.8  weeks

Length= 1398 ft
Advancement Rate = 7 ft/day
Calc. Advancement Rate = 16 ft/day

Original Construction Schedule Estimate

Duration 32.6  weeks
Length = 1560  ft
Advancement Rate = 10 ft/day

Calc. Advancement Rate = 36 ft/day



GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project
Construction Schedule & Excavation Advancement Rates

1/20/2009
NDM

Penstocks & Draft Tubes

Advar Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A,B,C) | Geologic Rock Description | (TBM, D&B) (ft/day) (days) (days)
0 350 350 C Granite D&B 17 21 21
350 850 500 C Granite D&B 17 30 51
850 1200 350 C Granite D&B 17 21 72
1200 1200 0 C - D&B 17 0 72
1200 1200 0 C - D&B 17 0 72
Total= 1200 ft Total = 72 14.4 weeks
Contingency (%) = 50
Estimated Total Construction Duration = 108 21.6 weeks
Tailrace Tunnel
Excavation Advancement Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A, B,C) | Geologic Rock Description (TBM, D&B) (ft/day) (days) (days)
0 600 600 B Granite TBM 95 6 6
600 2500 1900 C Quartz Monzonite TBM 45 42 49
2500 4000 1500 B Granite TBM 95 16 64
4000 5000 1000 B Schistose meta-arkose TBM 95 11 75
5000 6835 1835 C Schistose meta-arkose TBM 45 41 116
Total= 6835 ft Total = 116 23.2 weeks
Contingency (%) = 25
Estimated Total Construction Duration = 145 29 weeks
Access Tunnel
Advar Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A,B,C) | Geologic Rock Description | (TBM, D&B) (ft/day) (days) (days)
0 500 500 B Granite TBM 95 5 5
500 2000 1500 C Quartz Monzonite TBM 45 33 39
2000 4000 2000 C Granite TBM 45 44 83
4000 4500 500 B Schistose meta-arkose TBM 95 5 88
4500 6625 2125 C Schistose meta-arkose TBM 45 47 136
Total= 6625 ft Total = 136 27.2 weeks
Contingency (%) = 25
Estimated Total Construction Duration = 169 33.9 weeks
Cable Shaft
Excavation Advancement Cummulative
Begin Sta.| End Sta. Length |Rock Type Method Rate Duration Duration
(ft) (ft) (ft) (A, B,C) | Geologic Rock Description (TBM, D&B) (ft/day) (days) (days)
0 500 500 B Granite D&B 32 16 16
500 1000 500 B Quartz Monzonite D&B 32 16 31
1000 1500 500 B Granite D&B 32 16 47
1500 2010 510 C Schistose meta-arkose D&B 17 30 77
2010 2010 0 C - D&B 17 0 77
Total= 2010 ft Total = 1 15.5 weeks
Contingency (%) = 50
Estimated Total Construction Duration = 116 23.3 weeks

Original Construction Schedule Estimate

Duration = 226  weeks

Length= 1200 ft
Advancement Rate = 11 ft/day
Calc. Advancement Rate = 11 ft/day

Original Construction Schedule Estimate

Duration = 31.2  weeks

Length = 6835 ft
Advancement Rate = 44 ft/day
Calc. Advancement Rate = 47 ft/day

Original Construction Schedule Estimate

Duration= 48.6  weeks

Length= 6625 ft
Advancement Rate = 27 ft/day
Calc. Advancement Rate = 39 ft/day

Original Construction Schedule Estimate

Duration = 26 weeks

Length = 2010 ft
Advancement Rate = 15 ft/day
Calc. Advancement Rate = 17 ft/day



GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project
Tunnel Boring Maching Advancement Rates
1/20/2009

NDM

Average Advancment Rate 120 |ft/day X
Equation
Std. Dev. (rounded) = 50 ft/day
Assumptions: Type A (std. TBM Exc.) = 120 |ft/day Average Value
Work days/week: 5 Type B (CIP Liner Req'd) = 95 ft/day Average Value - (1/2) Std. Dev.
Work Hours/Day: 20 Type C (Diff. Exc w/ Conc. Liner) = 45 ft/day Average Value - (1.5) Std. Dev.
Advancement Advance
. . ment
Diameter (ft) Rock Type Rate Units Rate Source
(ft/day)
16 A - Std. TBM Exc. 225 m/week 148 Hatch Mott MacDonald Tunnel Estimating Database spreadsheet,
16 B - CIP Liner 195 m/week 128  |Appendix D of VLHC in Northern lllinios, Fermi National Accelerator Labs,|
16 C - Difficult Exc. Conc Liner 102 m/week 67
NA [NA 16 m/day [ 52 [http:/iwww-project.slac.stanford.edu/Ic/local/documentation/pdf TBM-
NA Limestone 8.8 ft/hr 176 Peter J. Tarkoy, Predicting TBM Penetration Rates in Selected Rock
Shale & Siltstone 9.5 ft/hr 190 [Types, Figure 3, Plot of group averages, 1973.
Sandstone 11.2 ft/hr 224
Orthoquartzite 5.2 ft/hr 104
Quartzite 3.6 ft/hr 72
NA Schist 3.5 ft/hr 70
Projects Involving Robbins Equipment reported by TunnelBuilder.com,
11.5 Sandstone 55.0 m/day 180 Bolivia, Misicuni
16.2 Hardrock 28.8 m/day 94 China, Shanxi
13.3 NA 39.1 m/day 128 Ecuador, Manabi
32.8 Hardrock 30.0 m/day 98 New Zealand, Manapouri
18.7 NA 38.0 m/day 125 Peru, Chinango
18.2 Limestone 57.2 m/day 188 United States, lllinios
10.4 Sandstone, shale 58.1 m/day 191 United States, Colorado, Plateau Creek
11 [Sandstones 50 | ft/day | 50 JJacobs Associates. Beatriz Reservoir Intake Tunnel, Tunnel Feasibility
NA Quartzite 20 m/day 66 EM 1110-2-2901, May 30, 1997, Low values used of Drilling Rate Index
NA Basalt 30 m/day 98 range given in Table C-10.
NA Gneiss 30 m/day 98
NA Mica Gneiss/Coarse Granite 30 m/day 98
NA Schist/Phyllite 35 m/day 115
NA Med/Fine Granite 30 m/day 98
NA Limestone 50 m/day 164
NA Shale 55 m/day 180
NA Sandstone 45 m/day 148
NA Siltstone 60 m/day 197




PROJECT FEATURES

& COSTS
Item Description Unit Quantity Unit Cost Cost
1|CONSTRUCTION AND ACCESS ROADS
1.1 Construction Road to Saddle Dams* LF 13,800 95 1,306,800
1.2 Road from South Dam to Intake Platform* LF 1,800 95 170,500
1.3 Road from intake platform down to Channel LF 2,000 95 189,400
1.4 Road from South Dam to Power Tunnel Portal Const. LF 10,100 95 956,400
1.5 Extension to Cable, Elevator Shafts & Surge Tank LF 4,400 95 416,700
1.5 Access road to Lower Inlet Platform LF 4,000 95 378,800
1.6 Inlet Platform Down to Channel LF 3,000 95 284,100
* Existing unpaved mining road
2| CONSTRUCTION TUNNELS
2.1 To Machine Hall Roof CY 2,900 208 603,200
2.2 To Transformer Hall Roof CY 1,700 208 353,600
2.3 To Power Shaft Construction CY 8,500 208 1,768,000
2.4 To Tailrace Surge Tank Construction Access CY 1,900 208 395,200
3|ACCESS TUNNELS
3.1 Main Access Tunnel (6628")
311 Excavation CcYy 192,500 208 40,040,000
3.1.2 Prelining Shotcrete( w/wire-mesh) SY 20,600 109 2,245,400
3.1.3 Invert concrete CY 6,900 500 3,450,000
3.1.4 Rock anchors (15' long) EA 5,000 300 1,500,000
3.2 Drainage Gallery Access Tunnel (L=80")
321 Excavation CcY 800 $208 166,400
3.2.2 Invert Concrete CY. 10 $500 5,000
3.2.3 Prelining SY 200 $72 14,400
3.3 Tailrace Rock Trap Access Tunnel (L = 100') LF 100 $780 78,000
4|UPPER RESERVOIR
4.1 South Saddle Dam CcY 218,400 $100 21,840,000
4.2 West Saddle dam CcY 72,100 $100 7,210,000
4.3 Upper Reservoir Intake Structure
431 Excavation CcYy 12,000 $25 300,000
432 Concrete CcY 6,400 $878 5,616,000
433 Trashracks, Gares, miscl. Metals Tons 100 $10,000 1,000,000
5|UPPER PRESSURE TUNNEL ( 3963')
5.1 Tunnel Excavation - TBM CY 133,300 $156 20,794,800
5.2 Tunnel Prelining & Support (3") SY 35,300 $72 2,541,600
5.3 Tunnel Lining CcYy 36,300 $1,080 39,204,000
5.4 Miscellaneous Concrete (bent, plug etc) CcY 5,400 $1,080 5,832,000
5.5 Contact Grouting CF 27,200 $42 1,142,400
6/SURGE TANK
6.1 Shaft Excavation - D/B CcYy 8,900 208 1,851,200
6.2 Benching Excavation CY 35,300 150 5,295,000
6.3 Concrete Works CY 700 878 614,300
7|POWER SHAFT (1348")
7.1 Power Shaft Excavation ( 1208") - D/B CY 40,600 $208 8,444,800
7.2 Shaft Prelining & support SF 2,200 $72 158,400
7.3 Concrete Lining CcY 11,100 $1,080 11,988,000
7.4 Contact Grouting CF 9,300 $42 390,600
8|LOWER PRESSURE TUNNEL (1563')
8.1 Tunnel Excavation - TBM CY 52,600 $156 8,205,600
8.2 Tunnel Prelining & Support (6") SY 13,900 $109 1,515,100
8.3 Tunnel Lining CcYy 14,300 $1,080 15,444,000
8.4 Miscellaneous Concrete (bent, plug etc) CcYy 5,900 $1,080 6,372,000
8.5 Contact Grouting CF 10,700 $42 449,400
8.6 Curtain Grouting CF 5,800 $42 243,600
9|PENSTOCK MANIFOLD (350")
9.1 Manifold Tunnel Excavation - D/B CY. 7,400 $208 1,539,200
9.2 Manifold Tunnel Prelining & Support (3", 75%) SY 2,400 $72 172,800
9.3 Concrete Lining CcY 1,800 $1,080 1,944,000
9.4 Concrete Plug CcYy 10,700 $1,080 11,556,000
10|PENSTOCKS (500"
10.1 Penstock Tunnel Excavation - D/B CY 18,900 $208 3,931,200
10.2 Penstock Tunnel Prelining & Support (3", 30%) SY 3,800 $72 273,600
10.3 Steel liner installation Tons 3,000 $12,000 36,000,000
10.4 Concrete Filling around Liner CY 5,200 $1,080 5,616,000
10.5 Contact Grouting LF 2,000 $59 118,000
10.6 Curtain Grouting LS 1 $92,000 92,000
11|DRAFT TUBE MANIFOLD ( 350')
11.1 Manifold Tunnel Excavation - D/B CY 7,400 $208 1,539,200
11.2 Manifold Tunnel Prelining & Support (3", 75%) SY 2,400 $72 172,800
11.3 Concrete Lining cY 1,600 $1,080 1,728,000
11.4 Tube Fingers Excavation (Total L=620") CcY 6,500 $208 1,352,000
11.5 Tube Fingers Prelining SY 4,100 $72 295,200
11.6 Tube Fingers Concrete CcY 1,200 $1,080 1,296,000
12|TAILRACE TUNNEL (6635')
12.1 Tailrace Tunnel Excavation - TBM CY 223,100 $156 34,803,600
12.2 Tailrace Tunnel Prelining & Support (3", 100%) SY 78,700 $109 8,578,300
12.3 Plug Concrete Construction CY 3,400 $1,080 3,672,000
12.4 Plug -Radial Grout injection LS 1 $92,000 92,000
12.5 Rock Trap Construction LS 1 $950,000 950,000
12.6 D/S Surge Tank Construction LS 1 $6,000,000 6,000,000

3,702,700

3,120,000

47,499,200

35,966,000

69,514,800

7,760,500

20,981,800

32,229,700

15,212,000

46,030,800

6,383,200

54,095,900



PROJECT FEATURES

& COSTS
Item Description Unit Quantity Unit Cost Cost
13|MACHINE HALL
13.1 Excavation Draft Tubes(El.-16,EI.-36) CY 4,600 208 956,800
Benching excavation (El.-16,18) CY 22,700 156 3,541,200
Hall Benching excavation (EI.18,EI.85) CY 64,000 156 9,984,000
Roof excavation (EL85 , 100) CcY 9,900 208 2,059,200
13.2 Roof &Walls Support (W/3" shotcrete) SF 96,700 $42 4,082,700
13.3 Concrete
Draft Tubes El.-41, EL.-16 CcYy 4,500 $1,000 4,500,000
Machine Hall EI.-16, EI.-12 CcYy 2,700 $800 2,160,000
Machine Hall EI.-12, EL.+9 CcYy 10,100 $1,000 10,100,000
Machine Hall EL9, El. 19 CcYy 1,100 $1,000 1,100,000
Machine Hall EI.19, EI.21 CcY 1,900 $800 1,520,000
Machine Hall slab EI. 38 CcYy 1,000 1,000 1,000,000
Machine Hall Walls EI. 9, EI.18 CcYy 500 1,000 500,000
Machine Hall Walls EI.18, EL.85 CcYy 5,100 1,000 5,100,000
Machine Hall Roof CcY 2,600 1,000 2,600,000
13.4 Draft Tube Liner Tons 220 $12,000 2,640,000
Draft Tube Contact Grouting LS 1 $340,000 340,000
13.5 Elevator Shaft Construction LS 1 $1,194,647 1,194,600
13.6 Miscellaneous Metal works LS 1 $500,000 500,000
13.7 Drainage Gallery Construction LS 1 $852,013 852,000
13.8 96" Dia. Spherical Valve EA 4 $360,000 1,440,000
14| TURBINES/GENERATORS
14.1 Water to Wire Package EA 4 $60,000,000 240,000,000
14.2 Installation EA 4 $15,000,000 60,000,000
15|TRANSFORMER HALL
15.1 Excavation
Transformer Hall Excavation CY 30,900 156 4,820,400
Nishe Excavation CY 2,700 208 561,600
Cable Gallery Excavation CY 700 208 145,600
AIC Gallery Excavation CcY 100 208 20,800
Cable Shaft Excavation CY 4,700 156 733,200
15.2 Roof & Wall Support
Transformer Hall SF 44,300 35 1,566,500
Nishe SF 2,500 12 30,400
Cable Gallery SF 3,200 12 38,900
A/C Gallery SF 100 12 1,200
Cable Shaft SF 56,900 12 691,200
15.3 Concrete works CY 3,900 $1,000 3,900,000
15.4 Miscellaneous Steel LS 1 $472,764 472,800
15.5 Transfer Station
Grading CcY 820 $10 8,200
Gravel Base CY. 410 $40 16,400
Fence LS 1 20,000 20,000
Towers Tons 7 15,000 105,000
Footings LS 1 18,000 18,000
O/H Transmission Lines, (Two pll. each 0.9 mile long) Mile 18 $300,000 540,000
16|LOWER RESERVOIR CcYy
16.1:Platform Excavation CY 661,000 $25 16,525,000
16.2 Access tunnel portal concrete CY 180 $500 90,000
16.3:Intake structure excavation CY 13,900 $40 556,000
16.4 Intake structure concrete CY 6,400 $800 5,120,000
16.5:Trashracks, Gares, miscl. Metals Tons 100 $10,000 1,000,000
17|Unlisted Items (10% of all other items) LS 1 $73,564,800 73,564,800
Total 809,213,100
Base Construction Subtotal (BCS) $809,213,100
Mobilization @ 5% of BSC $40,460,700
Construction Contingencies (15% of BCS+Mob.) $127,451,100
Direct Construction Subtotal (DCS) $977,124,900
Design Engineering (4% of DCS) $39,085,000
Permitting (.5% of DCS) $4,885,600
Legal and Administrative Costs (.3% of DCS) $2,931,400
Construction Administration and Engineering (5% of DCS) $48,856,200
Opinion of Probable Construction Costs (OPCC) 2008 $1,072,880,000

56,170,500

300,000,000

13,690,200

23,291,000

73,564,800



GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project
Reservoir Filling Calculations

4/7/2009
NDM
RESERVOIR FILLING CALCULATIONS
Purpose: Estimate the time required to fill the Eagle Mountain Pumped Storage Project
Reservoirs to full operating capacity.
Procedure: Calculate inflow, losses, and final reservoir levels based on a monthly time step.

Calculation Steps:

Attached Charts:

. Determine volume of groundwater pumped from wells to Lower Reservoir

(varies by month).

. Determine Lower Reservoir storage and water surface elevation after inflow

from groundwater wells.

. Subtract seepage and evaporation losses from Lower Reservoir.
4. If Lower Reservoir level is above 25% active capacity, pump available water up

to the Upper Reservoir.

. Determine the Upper Reservoir storage and water surface elevation after

inflow from Lower Reservoir.

. Subtract seepage and evaporation losses from Upper Reservoir.
. Repeat steps 1 through 6 until Upper Reservoir is at full capacity.

See attached calculation table and required inputs.

. Eagle Mountain Pumped Storage Project Lower Reservoir Filling:

This graph shows the Lower Reservoir storage and water surface elevation just
before pumping to the Upper Reservoir and the storage and water surface
elevation after pumping to the Upper Reservoir, for each monthly time step.

. Eagle Mountain Pumped Storage Project Upper Reservoir Filling:

This graph shows the Upper Reservoir storage and water surface elevation just
before pumping from the Lower Reservoir and the storage and water surface
elevation after pumping From the Lower Reservoir, for each monthly time step.

. Eagle Mountain Pumped Storage Project Groundwater Supply and Lower

Reservoir Pumping:

This graph shows the volume of water pumped from the groundwater supply
wells to Lower Reservoir, and the water pumped from the Lower Reservoir to
the Upper Reservoir, for each monthly time step.




GEI Consultants, Inc.

080473 Eagle Mountain Pumped Storage Project

Reservoir Filling

4/7/2009
NDM
INPUT DATA SEEPAGE DATA
First Filling Month  March LR Seepage at Max. El.: 2765  AF/yr
Pumping Duration Oct-May, t1: 24 hrs LR Seepage at Min. El. 863 AF/yr
Pumping Duration Jun-Sept, t2: 12 hrs Begin LR Seepage Pumpback Month: 12
Pumping Rate, Q: 6,000 gpm UR Seepage at Max. El. 1913 AF/yr
Pumping Rate, Q: 1337 cfs UR Seepage at Min. EL: 456 AF/yr
Pumping Rate,Q1: 9679 AF/yr  Begin UR Seepage Pumpback Month: 24
Pumping Rate, Q2: 4839  AF/yr
Evaporation Rate: 7.5 ft/yr
Lower Reservoir Upper Reservoir
Water Final
Supply After After Intermediate | Intermediate | Percent Final Water Available Final Water
Pipeline | Starting | Starting | Filling Filling Storage Water Surface | of Total | Storage | Surface Pumping UR Starting Starting Ending Volume Ending Final Storage Surface Percent of
Month Discharge | Elevation | Storage | Storage |Elevation | Evaporation | Seepage Volume Elevation Capacity | Volume [ Elevation | Volume to UR| Elevation Storage Storage Pumped Elevation Evaporation Seepage Volume Elevation |Total Capacity|
Count Month (ac-ft) (ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ft) (%) (ac-ft) (ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ft) (%)
1 March 807 740.0 0 807 822.6] 7 32 768 820.2] 3.5%]| 768 820.2f 0 2234 0 0.0] 0.0] 2234.0 0.0 0.0] 0.0] 2234.0 0.0%|
2 April 807 820.2] 768 1575 863.3| 12 48| 1515 860.6| 6.9%| 1515 860.6f 0o 2234 0o 0.0 0.0 22340 0.0 0.0 0.0 2234.0 0.0%|
3 May 807 860.6| 1515 2322 892.0] 15 59, 2247 890.2] 10.3%| 2247 890.2f 0 2234 0 0.0] 0.0] 2234.0 0.0 0.0] 0.0] 2234.0 0.0%|
4 June 403 890.2] 2247, 2651 898.7] 30 62 2559 896.9] 11.7%| 2559 896.9] 0o 2234 0o 0.0 0.0 22340 0.0 0.0 0.0 2234.0 0.0%|
5 July 403 896.9] 2559] 2963 904.7] 32 64 2867, 902.9] 13.1%| 2867 902.9| 0 2234 0 0.0] 0.0] 2234.0 0.0 0.0] 0.0] 2234.0 0.0%|
6 August 403 902.9] 2867, 3270 910.2] 34 66 3170 908.4/ 14.5%| 3170 908.4f o 2234 0o 0.0 0.0 22340 0.0 0.0 0.0 2234.0 0.0%|
7 September 403 908.4] 3170 3573 915.4] 36 68| 3469 913.7] 15.8%| 3469 913.7] 0 2234 0 0.0] 0.0] 2234.0 0.0 0.0] 0.0] 2234.0 0.0%|
8 October 807 913.7] 3469 4276 926.7] 38 74 4164 925.0] 19.0%| 4164 925.0] 0o 2234 0 0.0 0.0 22340 0.0 0.0 0.0 2234.0 0.0%|
9 November 807 925.0] 4164 4971 937.0] 42 83, 4846 935.2] 22.1%| 4846 935.2f 0 2234 0 0.0] 0.0] 2234.0 0.0 0.0] 0.0] 2234.0] 0.0%|
10 December 807 935.2] 4846 5652 946.5] 44 92 5516 944.6| 25.2%| 5469 944.0] 47 2234 0 47.4 47.4 2259.0 0.6 8.7, 38.1 2257.9 0.2%|
11 January 807 944.0] 5469 6275 954.7] 47 100 6128 952.8] 28.0%| 5469 944.0] 660 2258 38 697.8 659.8 2297.9 10.0 223 665.5 2296.6) 3.3%]|
12 February 807 944.0] 5469 6275 954.7| 47 100 6128 952.8] 28.0%| 5469 944.0] 660 2297 666 13253 659.8 2319.2 17.5 29.7, 1278.0] 2317.9 6.4%]
13 March 807 944.0] 5469 6275 954.7] 47 0] 522ﬁ 954.0] 28.4%| 5469 944.0] 759 2318 1278 2037.4] 759.3 2336.9 24.6 35.9 1976.9] 2335.5) 9.9%|
14 April 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2336 1977 2736.2 759.3 23509 30.0 44.7 2661.6 2349.6 13.3%|
15 May 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2350 2662 3420.9 759.3 2361.3 395 53.6) 3327.8 2360.0] 16.6%)
16 June 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2360 3328 3685.0) 357.2 2364.8 45.8 56.6, 3582.6 2363.5 17.9%|
17 July 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0f 357 2363 3583 3939.8 357.2 2368.1 47.2 59.4 3833.2 2366.7| 19.2%)
18 August 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2367 3833 4190.4 357.2 23711 50.1 62.0 4078.3 2369.8 20.4%|
19 September 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0] 357 2370 4078 4435.5) 357.2 2374.0 515 64.5) 4319.5 2372.6) 21.6%)
20 October 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2373 4319 5078.8 759.3 23811 55.7 70.6, 4952.6 2379.7, 24.8%|
21 November 807 944.0] 5469 6275 954.7] 47 0] 522ﬁ 954.0] 28.4%| 5469 944.0] 759 2380 4953 5711.9 759.3 2387.4 61.4 75.9, 5574.5) 2386.1) 27.9%)
22 December 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2386 5575 6333.8 759.3 2393.1 65.3 80.8, 6187.7, 2391.8 30.9%|
23 January 807 944.0] 5469 6275 954.7] 47 0] EZZEI 954.0] 28.4%| 5469 944.0] 759 2392 6188 6947.0| 759.3 2398.3 729 85.2) 6788.8) 2397.0] 33.9%)
24 February 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2397 6789 7548.2 759.3 2403.0 76.5 89.3 7382.3 24017, 36.9%|
25 March 807 944.0] 5469 6275 954.7] 47 0] EZZEI 954.0] 28.4%| 5469 944.0] 759 2402 7382 8141.6) 759.3 2407.6 80.3 0.0] 8061.3| 2407.0| 40.3%|
26 April 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2407 8061 8820.6 759.3 2412.7 825 0.0 8738.1 2412.1 43.7%
27 May 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2412 8738 9497.4] 759.3 2417.6 85.6 0.0] 9411.8 2417.0] 47.1%]
28 June 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2417 9412 9769.1 357.2 2419.5 875 0.0 9681.5 2418.9 48.4%
29 July 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0] 357 2419 9682 10038.8 357.2 2421.4 88.5 0.0] 9950.3| 2420.8 49.8%|
30 August 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2421 9950 10307.5 357.2 24233 89.7 0.0 10217.8 2422.7, 51.1%|
31 September 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0] 357 2423 10218 10575.1 357.2 2427.4 90.8 0.0] 10484.3 2425.6) 52.4%)
32 October 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2426 10484 11243 6| 759.3 2432.2 929 0.0 11150.7, 2431.6 55.8%|
33 November 807 944.0] 5469 6275 954.7] 47 0] 522ﬁ 954.0] 28.4%| 5469 944.0f 759 2432 11151 11910.0| 759.3 2439.2 96.1 0.0] 11814.0| 2438.6) 59.1%|
34 December 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2439 11814 12573.3 759.3 24433 99.3 0.0 12474.0| 24427, 62.4%]
35 January 807 944.0] 5469 6275 954.7] 47 0] EZZEI 954.0] 28.4%| 5469 944.0] 759 2443 12474 13233.3 759.3 2447.4 101.6 0.0] 131317 2446.7, 65.7%|
36 February 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2447 13132 13891.0f 759.3 24513 104.7 0.0 13786.4| 2450.6 68.9%|
37 March 807 944.0] 5469 6275 954.7] 47 0] EZZEI 954.0] 28.4%| 5469 944.0] 759 2451 13786 14545.7 759.3 2455.0 107.7 0.0] 14438.0| 2454.4] 72.2%)
38 April 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2454 14438 15197.3 759.3 2458.8 109.4 0.0 15087.9 2458.1 75.4%]
39 May 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2458 15088 15847.2 759.3 2462.4 1109 0.0] 15736.4| 2461.8 78.7%|
40 June 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2462 15736 16093.6| 357.2 2463.8 1117 0.0 15981.9 2463.2 79.9%|
41 July 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0] 357 2463 15982 16339.2 357.2 2465.1 112.4 0.0] 16226.8 2464.5) 81.1%
42 August 403 944.0] 5469 5872 949.4/ 46 0] 5826 948.8| 26.6%| 5469 944.0] 357 2465 16227 16584.0| 357.2 2466.5 1124 0.0 16471.7, 2465.9 82.4%
43 September 403 944.0] 5469 5872 949.4] 46 0] 5826 948.8] 26.6%| 5469 944.0] 357 2466 16472 16828.9 357.2 2467.9 113.0 0.0] 16715.9 2467.2| 83.6%]|
44 October 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2467 16716 17475.2 759.3 24714 1137 0.0 17361.5 2470.8 86.8%
45 November 807 944.0] 5469 6275 954.7] 47 0] 522ﬁ 954.0] 28.4%| 5469 944.0f 759 2471 17361 18120.8 759.3 2474.9 1151 0.0] 18005.7 2474.3 90.0%
46 December 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0] 28.4%| 5469 944.0] 759 2474 18006 18765.0| 759.3 2478.3 116.5 0.0 18648.6| 2477.7, 93.2%
47 January 807 944.0] 5469 6275 954.7] 47 0] EZZEI 954.0] 28.4%| 5469 944.0] 759 2478 18649 19407.9 759.3 2481.7 117.1 0.0] 19290.8 2481.1 96.5%|
48 February 807 944.0] 5469 6275 954.7| 47 0] 6228 954.0| 28.4%| 5469 944.0] 759 2481 19291 20000.0f 709.2 2484.9 118.5 0.0 19881.5 2484.2 99.4%
49 March 807 944.0] 5469 6275 954.7] 47 0] 6228 954.0] 28.4%| 6228 954.0] 759 2484 19881 20000.0] 1185 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
50 April 807 954.0] 6228| 7035 964.1/ 50 0| 6985 963.5] 31.9%| 6985 963.5| 1516 2484 19881 20000.0] 119.2 2484.9 119.2 0.0 19880.8 2484.2 99.4%|
51 May 807 963.5| 6985 7791 973.1] 52 0] 7739 972.5] 35.3%| 7739 972.5| 2270 2484 19881 20000.0] 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
52 June 403 972.5] 7739 8142 977.1) 54 0| 8088| 976.5] 36.9%| 8088 976.5| 2620 2484 19881 20000.0] 119.2 2484.9 119.2 0.0 19880.8 2484.2 99.4%|
53 July 403 976.5] 8088 8492 981.1] 55 0] 8437, 980.4| 38.5%| 8437 980.4 2968 2484 19881 20000.0] 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
54 August 403 980.4/ 8437 8840 984.9] 56 0| 8784 984.3| 40.1%| 8784 984.3| 3315 2484 19881 20000.0] 119.2 2484.9 119.2 0.0 19880.8 2484.2 99.4%|
55 403 984.3] 8784 9187 988.7] 57 0] 9130 988.0| 41.7%| 9130 988.0| 3661 2484 19881 20000.0] 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
56 October 807 988.0| 9130 9936 996.5] 59 0| 9877, 995.9] 45.1%| 9877 995.9] 4409 2484 19881 20000.0] 119.2 2484.9 119.2 0.0 19880.8 2484.2 99.4%|
57 November 807 995.9] 9877 10684 1004.1 61 0] 10623} 1003.5) 48.5%| 10623 1003.5] 5154 2484 19881 20000.0| 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
58 December 807 1003.5 10623 11429 10115 63 0| 11366 1010.8| 51.9%| 11366 1010.8| 5897 2484 19881 20000.0| 119.2 2484.9 119.2 0.0 19880.8 2484.2 99.4%|
59 January 807 1010.8, 11366 12172 1018.6| 65 0] 12108 1018.0] 55.3%| 12108 1018.0] 6639 2484 19881 20000.0] 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
60 February 807 1018.0] 12108 12914 1025.5) 67 0 12847 1024.8| 58.7%| 12847 1024.8] 7379 2484 19881 20000.0| 119.2 2484.9 119.2 0.0] 19880.8 2484.2) 99.4%|
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GEI

Eagle Mountain Pumped Storage Project — Landfill Compatibility
Prepared by: Richard Westmore, P.E., GEI Consultants, Inc. and Ginger Gillin, GEI Consultants, Inc.
April 8, 2009, revised November 24, 2009 and August 13, 2012

The Eagle Mountain Pumped Storage Project will be constructed at the site of the Eagle
Mountain Mine, which is no longer operational as an iron mine. Certain features of the
pumped storage project will be located on lands that have also been designated for
construction of a municipal landfill operation. This memorandum addresses the potential
conflicts between the landfill project and the pumped storage project, and provides an
assessment of the compatibility of the two projects and how potential conflicts are proposed
to be addressed.

Figure 1 presents the pumped storage facilities as they were depicted in the Draft License
Application (DLA) dated June 22, 2008. Based on that presentation and comments on the
DLA offered by Kaiser Eagle Mountain LLC and Mine Reclamation LLC (the landfill
proponents collectively called “Kaiser”) and the Los Angeles County Sanitation District No. 2,
FERC requested Eagle Crest Energy Company (ECE) to include in its Final License
Application (FLA) documentation to support the conclusion that the landfill project and the
pumped storage project are compatible (i.e., neither project would interfere with the
construction or operation of the other) as stated in the FLA (see FERC letter dated
September 15, 2008).

Comments on the DLA provided by Kaiser in a letter dated September 12, 2008, identify a
number of perceived conflicts between the pumped storage project and proposed landfill
operations and ancillary facilities of the landfill as follows:

¢ Pumped storage facilities would hinder or prohibit development of the truck
marshalling yard and portions of the rail yards.

e The above-ground transmission line from the underground powerhouse to the
Eagle Mountain switchyard would reduce Phase 3 landfill disposal capacity.

e The pumped storage project tunnels are aligned below the landfill Phases 2, 3 and
4 and could affect landfill liner integrity.

¢ The use of fine tailings from the mine for lining of the proposed reservoirs to control
seepage may conflict with use of these fine tailings for the landfill.

e The DLA did not indicate how interference and compatibility issues will be
addressed and does not credit the advanced design level (estimated to be 70%
complete) for the landfill project relative to re-securing approvals if the landfill
designs are changed to accommodate the pumped storage project.
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¢ Implementation of the landfill project is part of the overall plan for reclamation of the
Eagle Mountain mine site. Implementation of the pumped storage project would
not be consistent with the plan of reclamation.

Based upon the analysis undertaken in response to these comments, design of the pumped
storage project has been adjusted to avoid or better manage potential conflicts. This
memorandum documents these design changes and presents the supporting analysis to
demonstrate compatibility of the two projects. This technical memorandum was initially
prepared using landfill design drawings dated December 1993. The 2011 update of this TM
was prepared using a landfill design drawing dated October 27, 1997.

Conflicts at Truck Marshalling and Rail Yard

The truck marshalling and rail yard facilities for the landfill are located on the east end of the
mine site, as shown on Figures 2 and 4. In the DLA, ECE had indicated that construction
staging and lay-down areas required for pumped storage project construction would be
located close to the truck marshalling and rail yard. These areas have been relocated to a
parcel southwest of the lower reservoir and outside of the proposed landfill, as shown on
Figure 2.

Transmission from Powerhouse to Eagle Mountain Switchyard

The DLA showed the low-voltage cable connection from the powerhouse to the Eagle
Mountain switchyard as an above-ground line. The transmission lines connecting the transfer
station and the switchyard were originally placed above ground through the Phase 3 portion
of the landfill project. This layout (from the DLA) is shown in Figure 1. The line would have
extended from the top through a vertical cable shaft, above ground to the switchyard. ECE
now intends to route the low-voltage cables from the underground powerhouse through the
underground powerhouse access tunnel (Figure 2). The transmission cables would only be
located above ground from the access tunnel portal near the lower reservoir, along the north
rim of the reservoir and adjacent to the proposed water pipeline from the reverse osmosis
treatment plant to the lower reservoir. The water treatment facilities have also been relocated
from the location shown in the DLA to address concerns raised by the Metropolitan Water
District (MWD) of Southern California.

The proposed FLA pumped storage layout, shown on Figure 2 (with proposed finished landfill
contours), aligns transmission lines within the access tunnel where they will be protected from
moisture, down to near the lower reservoir inlet structure. Here, the lines will run up through a
shaft to the ground surface and then continue on to the Eagle Mountain switchyard as
overhead transmission lines. Cables will run from each of the four 500/18 kV, 135 MVA
transformers through the access tunnel and then above ground on towers to the switchyard.
The total length of each cable will be approximately 10,000 feet and each will be rated as
indicated for the transformers. The cable runs in the tunnel will be approximately 6,000 feet
long and above ground the length will be approximately 4,000 feet. A profile view of this
alignment is shown in Figure 3, FLA Layout — Cross Section.

Pumped Storage Tunnel Located Beneath the Landfill

The pumped storage facilities are located primarily underground at depths ranging from 100
to 1,500 feet below the existing ground surface and the proposed bottom liner for the landfill.
This relationship is shown on Figure 3, which presents cross-sections showing the
relationship between the tunnels and the landfill.

For project planning and to assure conservative estimates of project cost, we have assumed

that the water conveyance tunnels for the Pumped Storage Project will be concrete-lined
throughout, except for the steel-lined penstock and draft-tube tunnels. Depending on actual
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rock conditions and hydraulic requirements determined during final design and construction, it
may be feasible to only line the tunnels at certain locations where seepage potentials are
high. Much of the deeper portions of the pumped storage project will be located above the
current water table, which is at El. 700 throughout most of the project area.

Kaiser's concerns with the water conveyance tunnels relate to the potential for seepage from
the tunnels to impact the landfill liner system. The lower pressure tunnel and tailrace tunnel
will be located generally 1,000 — 1,500 ft below ground, far beneath the landfill liner.

Maximum operating pressure within the main conveyance tunnel will be approximately 700
psi. Final tunnel design will need to carefully consider water pressures acting on the tunnels in
both directions when the tunnels are fully pressurized for hydroelectric operations and when
they are dewatered for inspection. The final designs for the tunnels and associated tunnel
linings will assure that no potential will exist for water from the project to cause uplift loads on
the landfill liner system.

Concerns were expressed by LA Sanitation regarding possible buildup of methane gas in the
water conveyance tunnels. This is not expected to be an issue due to the continuous
“flushing” operations of the tunnel that will not allow for methane gas buildup. Security
concerns were also brought up by LA Sanitation. All of the hydroelectric facilities will be
below ground, with the exception of the overhead transmission line southwest of the lower
reservoir to the Eagle Mountain switchyard. Access to shafts, access tunnels and pressure
tunnels will be secured. Above ground facilities will follow the same security requirements as
the landfill project for their construction activities and operations.

Potential for Reservoir Seepage to Impact the Landfill

Concerns have been expressed that seepage from the upper reservoir and from the water
conveyance tunnels could potentially impact the landfill. Studies by GeoSyntec (1996)
indicate that the natural groundwater flow is initially to the south from the area of the central
pit. Those studies also indicated that because of fractures in the bedrock, seepage will occur,
particularly if the reservoir is not treated to control the rate of seepage. Therefore, the
proposed pumped-storage operations may artificially raise groundwater levels in this local
area. In the case of consistently high reservoir levels and efficient interconnectivity of bedrock
fractures to the south, there is potential that this groundwater could exit on the hillside south
of the upper reservoir, rather than staying beneath the existing ground surface and the
landfill. With the landfill proposed to be constructed south (down-gradient) of the upper
reservoir, this groundwater could potentially encounter the lining of the landfill.

The potential and timing for groundwater to migrate to the southern slope is dependent on the
local hydraulic conductivity of the rock and project operations. The fact that the reservoir will
be filled and drained on a weekly basis will have a dampening effect on the rate of seepage,
however, assuming a hydraulic conductivity of 650 feet per year as suggested by
GeoSyntec’s work, it appears that seepage could intersect the southern slope under long-
term steady-state assumptions.

The following engineering investigation will be undertaken to determine the actual potential
for seepage and to control its rate from the upper reservoir:

e The upper reservoir (east pit) will be thoroughly investigated during final design of the
pumped-storage project to identify a program for seepage control. This investigation will
include geologic mapping to identify the locations and extent of faults, cracks, fractures,
and discontinuities in the rock formations and subsurface explorations to characterize the
hydraulic conductivity of the rock formations. The mapping will identify locations that will
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tend to be the areas where seepage into the bedrock will be most pronounced. A seepage
model will then be developed to characterize the flow patterns and potential seepage rates
through the bedrock with the upper reservoir at its maximum normal pool (El. 2,485).

Based on the above studies, a seepage control and recovery program will be developed. This
program will include:

o0 Curtain grouting beneath the footprints of the two upper reservoir dams.
(Foundation grouting typically is performed for dam safety reasons as a means of
uplift control). Grouting and/or shotcrete treatment of the surface features identified
in the reservoir as likely locations for seepage to concentrate.

o0 Installation of monitoring wells and piezometers so that seepage amounts and flow
patterns can be understood and addressed as necessary over the long term.
(Seepage monitoring wells and recovery wells are described in the technical
memorandum on seepage modeling.)

o0 Installation of seepage recovery well(s) both up-gradient and down-gradient of the
landfill prism to maintain groundwater levels below the landfill liner. Seepage
recovery wells will be installed at the time of project construction so they will be
fully functional if and when seepage from the reservoirs is detected. Phase 1 of the
landfill is most proximal to the seepage from the Upper Reservoir. Since the
Pumped Storage Project will be constructed before the landfill, the seepage
monitoring and recovery wells will be in place before Phase 1 of the landfill is
constructed, insuring that the landfill is protected.

o Other measures, such as use of impervious blanketing on portions of the reservoir
bottom and sides, may also be used depending on results of detailed studies
during final engineering design.

The water surface elevation in the Lower Reservoir will range from elevation 925 and 1,092
feet msl. The landfill is proposed to be constructed in four phases. Phases 1 through 3 will be
constructed at elevations above the lower reservoir's maximum water surface elevation and
therefore cannot be affected by the seepage from the lower reservoir. Phase 4 is located to
the north of the lower reservoir and its foundation finish grade at its lowest point is about
1,040 feet msl (about 800 feet from the reservoir), below the maximum reservoir water
surface. This portion of the landfill is being built at least in part over the older alluvium
exposed in the eastern portion of the Lower Reservoir, however the area is currently covered
by tailing piles so the exact extent of the alluvium is unknown.

The groundwater model covered this area and can approximate the change in the
groundwater level beneath this portion of the landfill. Groundwater levels directly beneath the
reservoir, if not controlled by seepage recovery wells, would be expected to rise a maximum
of 8 feet. Existing monitoring well MW-1 is the closest monitoring well in the alluvium to
Phase 4. The groundwater elevation in well MW-1 was 706 feet msl in 1992. The water
surface elevation with uncontrolled recharge mounding, projects to be about 714 feet
elevation, far below the landfill foundation. With seepage control wells, as shown on Figure
16, groundwater levels are expected to change by about one to four feet.

Use of Fine Tailings for Reservoir Seepage Control

The fine tailings remaining from mine operations may be a good source of lower permeability
material for lining the reservoir bottoms to help control seepage. Kaiser intends to use a fairly
large quantity of these fine tailings for the landfill. Should a potential shortage develop,
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reservoir bottom lining for seepage will be accomplished using the portion of the fine tailings
that is not needed by the landfill, coupled with imported materials, materials processed on-site
that provide sufficiently low permeability, or combinations of all three. During final design,
ECE’s consultants will work with Kaiser to understand materials availability and to tailor
reservoir design to achieve goals without adversely impacting the landfill.

Resolution of Project Compatibility Issues

ECE is committed to successfully resolving all issues of compatibility between the two
projects. ECE has attempted to address capability issues with the assumption that the landfill
project will be constructed as configured on the most recent set of drawings we have obtained
(dated December 1993) with no adjustments to accommodate the pumped storage project.

Based on an overlay of the two projects (Figure 2) and with changes to the pumped storage
facility locations described above (DLA to FLA), it appears that the proposed landfill and
proposed pumped storage project have insignificant potential conflicts. During final design of
the pumped storage project, ECE is committed to meet with Kaiser to review design and
construction issues and resolve concerns over conflicts, with the current 70% level design
documentation for the landfill serving as the “baseline”.

We believe that the existing and proposed roads within the landfill can be utilized by both
projects if construction were to occur simultaneously, although simultaneous construction of
both projects is unlikely. This will require close coordination and communications between all
parties. The landfill haul roads along the perimeter of the project area could be used to move
equipment for pumped storage construction and as construction access roads. The existing
internal access road running through the northern portion of landfill Phases 2 and 3 may be
used to access the pumped storage surge tank and shaft until the north perimeter
maintenance road is completed.

The staging, storage, and office/administrative areas for the pumped storage project
construction are proposed to be located to the southwest of the lower reservoir, in close
proximity to the landfill project’s proposed administration buildings. South of this area is the
proposed desalination works. The proposed water treatment plant and brine disposal ponds
will be accessed using existing roads, and crossing over the Eagle Mountain railroad track
system will not be required.

Kaiser’s concern with the impacts of the use of rock resources (more specifically within the
area of section 36, T14E, R3N) does nhot appear to be a conflict between the two projects.
This area along with other rock pile areas, will not limit access, construction or maintenance
for either project. There are no proposed pumped storage project facilities planned to be
located on or near this area.

Landfill Use of the East Pit

Landfill Phases 1 through 4 will extend over a period of 85 years, under Kaiser’s current
projections. In order to operate the landfill for more than 85 years, Phase 5 would be required.
The lower reservoir for the pumped storage project (using the East Pit) overlaps with Phase 5.
However, the Eagle Mountain landfill was approved by Riverside County for a 50-year
operation, and Phase 5 is not a part of the County-approved landfill project. Therefore, there
is no conflict between the landfill and the pumped storage project over the use of the East Pit
unless and until Phase 5 of the landfill is approved.

The operating license for the pumped storage project from FERC is also proposed to be for a
period of 50 years, at which point the project will either be relicensed or retired. Therefore, it is
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fair to leave the decision of the best use of the east pit to a future generation if relicensing is
proposed and a conflict with future landfill operations is encountered.

Landfill Timing Compatibility Issues

The timing of construction of the landfill project is not known at this time. Under present
conditions, construction of the pumped storage project is very likely to be completed before
the start of the landfill project and construction of facilities required to support landfill
operations.

If all approvals for the landfill were resolved in 2012, then construction of support facilities for
the landfill could begin when designs were finalized, and commercial landfill operations could
theoretically begin as early as 2016. However, we believe this is an unlikely scenario based
upon the recent Ninth Circuit Court decision remanding the legal dispute for further review,
review of current and projected demand for landfill capacity in southern California, the
bankruptcy filing of Mine Reclamation, LLC, and the recent opening of the Mesquite Regional
Landfill. Therefore, as discussed in greater depth below, it is highly unlikely that the landfill
project and the pumped storage project construction periods will overlap.

One component of the landfill proposal is an exchange of lands between Kaiser and the
Bureau of Land Management (“BLM”). Approval of the landfill is contingent upon Kaiser being
the fee owner of the property (See Development Agreement No. 64 Section 2.2; California
Integrated Waste Management Board resolution 1999-624 (revised); and California
Integrated Waste Management Board, Board Meeting Summary December 14-15, 1999).
Therefore, until the land exchange is effectuated, the landfill is not a formally approved
operation.

On September 25, 1997, BLM issued a Record of Decision approving the land exchange
between itself and Kaiser, which was appealed to the Interior Board of Land Appeals (“IBLA”).
On September 20, 1999 the IBLA issued an order denying the appeal and affirming the land
exchange. This decision was subsequently appealed to the District Court who decided that
“The subject land exchange and grants of rights of way and reversionary interest are set
aside and the Defendants are enjoined from engaging in any action that would change the
character and use of the exchanged properties...” until they complied with the changes
requested by the decision. Donna Charpied et al., v. United States Dept. of Interior et al., ED
CV99-0454 RT (Mcx) (Sept. 20, 2005); Nat'l Parks and Conservation Assoc., v. Bureau of
Land Mgmt, et al., ED CV 00-0041 RT (Mcx) (Sept. 20, 2005).

This case was appealed to the Ninth Circuit Court of Appeals, and oral argument was heard
on December 6, 2007. A decision on the case was published November 10, 2009, and the
case was remanded for further proceedings consistent with the Ninth Circuit opinion. The
U.S. Supreme Court declined to hear Kaiser’s appeal of the Ninth Circuit decision. According
to Kaiser’'s Quarterly Report to the Securities and Exchange Commission (dated May 2011),
“the adverse federal litigation jeopardizes the viability of the current Landfill project. In addition
such decision may adversely impact the agreement to sell the Landfill Project to the [Los
Angeles County Sanitation] District, including termination of the agreement.”

According to the Quarterly Report, “If the land exchange litigation is not ultimately favorably
resolved and/or the Company cannot otherwise cure various alleged title and other closing
issues in a timely fashion, then the [Los Angeles Sanitation] District’s purchase of the Landfill
Project would not be completed and the Company might have to abandon the Eagle
Mountain Landfill Project and its investment in MRC. The adverse federal litigation materially
increases the possibility of such a scenario.”
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The Quarterly Report additionally states that, “With regard to the Landfill Project, we are
evaluating the time and money necessary to pursue a fix through the BLM. This fix process
would ultimately include the federal courts reviewing the adequacy of the fix. A fix through
BLM and the likely court review would take several years once the fix is formally initiated. Due
to the results of the federal litigation and if there is not a successful fix through the BLM, it is a
possible [sic] that there ultimately may not be a viable landfill project.”

On October 31, 2011 Mine Reclamation LLC, filed a voluntary petition for relief under Chapter
11 of the United States Bankruptcy Code in the United States Bankruptcy Court for Central
District of California, Riverside Division, bankruptcy case number 6:11-bk-43596 . According
to Form 8-K filed by Kaiser Ventures with the Security and Exchange Commission, dated
October 31, 2011, Mine Reclamation will continue to operate its business as a "debtor in
possession” under the jurisdiction of the Bankruptcy Court and in accordance with the
applicable provisions of the Bankruptcy Code, Rules and orders of the Bankruptcy Court.
Kaiser Ventures LLC owns approximately 84.247% of Mine Reclamation. In a press release
issued on October 31, 2011, Mine Reclamation stated that “the future of the [Eagle Mountain]
site and its potential for job creation and funding for Riverside County and the future for
Kaiser's retired steel workers are all more uncertain than ever.”

Therefore, while it is not possible to predict the length of time needed for future proceedings,
it is clear that several years will be needed to resolve the landfill litigation. In the event that the
land exchange is confirmed and all the necessary landfill approvals are issued, construction
of the landfill could commence. A timeline for the start of construction is unknown, but is
unlikely to occur before 2015 under the most optimistic scenario. Based on the experience of
the Mesquite Regional Landfill, construction could take three years before the landfill would
be ready to accept waste. Therefore, landfill operations are unlikely to commence prior to
2018.

However, the construction and operation of the Eagle Mountain Landfill may be further
delayed due to a lack of demand for additional landfill capacity in southern California at this
time. The Mesquite Regional Landfill (MRL) opened for business in 2009. The MRL will
provide capacity for approximately 600 million tons of solid waste and 100 years of operation
at a maximum of 20,000 tons per day. In 2009, when the MRL became operational, the Los
Angeles County Sanitation District's projections show there will be between 10,000 and
16,000 tons per day of excess landfill capacity in Los Angeles County. Although this means
there is no immediate need to export trash to the MRL, the Sanitation Districts are proposing
to conduct a 300 tons per day operation at the MRL. The projections continue to show excess
landfill capacity in Los Angeles County until late 2013, when the Puente Hills Landfill will be
closed permanently. According to the projections, there may still be some excess capacity at
other landfills in 2013. However, there could be an overall shortfall of 4,500 tons per day in
2013 (Sanitation Districts of Los Angeles County, http://mww.mrlf.org/index.php?pid=101,
accessed February 18, 2009).

If the entire 4,500 tons per day shortfall from Los Angeles County is transported to the MRL
facility, there would still be capacity for an additional 15,500 tons per day from other sources
at the MRL facility. Therefore, there is enough capacity at the MRL facility to serve southern
California’s waste disposal needs for decades to come. For these reasons, construction of the
landfill is unlikely to commence in the foreseeable future. On this basis, we conclude that the
Pumped Storage Project is likely to be built and operational prior to initiation of landfill
construction at Eagle Mountain.
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Post Construction Operations

During normal operations after construction, the pumped storage project will require a
relatively small work force for routine operations and maintenance. Daily traffic patterns would
likely be as follows:

o Day and night shift small truck traffic on Kaiser Road into and out of the
underground powerhouse access tunnel portal at the lower reservoir.

o Day shift traffic on Kaiser Road into and out of the water treatment facility area.

¢ Once or twice per day daytime small truck traffic on the lower reservoir perimeter
road to inspect the inlet/outlet structure

¢ Once or twice per day daytime small truck traffic on the access road along the
landfill to the upper reservoir and the surge shaft location for inspection of the
upper reservoir dams inlet/outlet structure, and the surge control facilities.

During major maintenance activities (once per year and possibly less frequently), larger trucks
and construction-type equipment will be traveling on the same project area roads as indicated
above. These activities, although relatively infrequent, can be readily coordinated in advance
with Kaiser so that landfill operations are not impacted.

As part of the design coordination process between ECE and Kaiser, planning for large and
small vehicle traffic and road design should be addressed. Operation of the landfill will be
large vehicle and equipment intensive and there will be times when large vehicles and
equipment must be mobilized. Roads will be wide enough to accommodate simultaneous
road use for both projects. Signage and safety management measures will be designed to
address both projects.

January 2011 update: Response to Additional Comments from Kaiser and Others in
Review of the July 2010 Draft Environmental Impact Report.

In June 2010, the Draft Environmental Impact Report (DEIR) on the Eagle Mountain Pumped
Storage Project was issued by the State Water Board under the California Environmental
Quality Act (CEQA) process. In a letter dated October 7, 2010, Kaiser provided additional
comments on the Project related to the potentials for conflicts between the Project and the
Landfill. ECE’s position on these conflicts and proposals to address potential conflicts are
summarized below:

Kaiser concern: The proposed construction road to the shaft crosses Phases 2 and 3 of the
Landfill.

Response: The existing access road will be used to access the pumped storage surge tank
and shaft. However, in the event that the landfill is constructed, a north perimeter access road
will be constructed by the landfill for landfill access. The proposed Project will then utilize the
north perimeter maintenance road for access to the surge tank and shaft to avoid impacts to
the landfill Phases 2 and 3.

Kaiser concern: The Project’s upper reservoir outlet channel may conflict with Phase 1 of
the Landfill.

Response: The existing natural drainage downstream of the existing Central Pit will accept
any flood spills or other releases from the upper reservoir. ECE has assumed that this
drainage would not be within the “footprint” of the proposed Landfill. At the present time, with
the scale and level of design detail available for both projects, it is not possible to clearly
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identify conflicts that may potentially exist. As designs for both projects progress, it will be
very important to determine the westerly extent of the Phase 1 Landfill toe and to see
whether or not it will extend into the existing drainage, which will be improved to handle the
very infrequent outflows from the upper reservoir. If the Landfill toe will extend into this
drainage channel, it will be necessary to adjust the channel alignment and to assure that the
Landfill toe is protected against erosion.

Kaiser concern: It appears that the upper reservoir dam toe extends into Phase 1 of the
Landfill.

Response: The selected upper reservoir south dam axis is tentatively located to minimize
the amount of material required to construct the dam, based on available topographic
mapping. The dam axis can be adjusted during final project planning and design to avoid any
potential for conflict. This adjustment would generally be to the north (upstream) of the
currently proposed dam axis a distance of 150 to 200 feet. The “footprint” of the upper
reservoir area would not be increased.

Kaiser concern: The transmission line from access tunnel portal to the switchyard is above
ground and extends through a portion of Landfill Phase 4.

Response: The current alignment of the transmission line from the access tunnel portal to
the switchyard can be maodified to avoid Phase 4 of the Landfill, with little impact on the
Project. This revised alignment will be developed during final project planning and design,
and discussed with Kaiser to be sure of compatibility.

Kaiser concern: Certain proposed Project facilities could interfere with the planned Landfill
rail yard and RO/Admin facilities for the Project.

Response: ECE developed Figure 4 using the most-current landfill design drawings which
are publically available (dated October 1997). Based on this project layout, ECE understands
that the railyard and operations center would be located on the east side of the Landfill.
However, other, older drawings from the proposed Specific Plan show the railyard to be
located south of the East Pit for the early years of landfill development. The ideal location for
the proposed Project switchyard and RO facilities and structures is the one currently shown
on the Project drawings. Therefore, it appears that further discussions between ECE and
landfill interests will be required as final planning and design of both projects proceeds.

August 2012 update: Response to Additional Comments from Kaiser on Draft Water Quality
Certification

Kaiser concern: All five phases of the landfill were covered in the Landfill EIR/EIS and
received the necessary approvals from Riverside County.

Response: On January 14, 2000, the Local Solid Waste Management Enforcement Agency
for Riverside County issued a Solid Waste Facility Permit 33-AA-0228 for the Eagle Mountain
Landfill. The California Integrated Water Management Board concurred with the issuance of
Solid Waste Facility Permit No. 33-AA-0228 (Resolution 1999-624 Revised). The Solid
Waste Facility Permit issued to the Eagle Mountain Landfill specifies a “permitted area” of
4,654 acres, a “disposal area” of 1,864 acres, and a design capacity for Phases 1 — 4 of
559,963,680 cubic yards. These specifications match the area and capacity of landfill Phases
1 — 4, but do not include landfill Phase 5. Therefore, Landfill Phase 5 is not included in the
Solid Waste Facility permit.

The Waste Discharge Requirements (WDR) Order 99-061 issued by the Colorado River

Regional Water Quality Control Board states that development of the landfill will, “Begin with
Phase 1 and end with Phase 4.” The WDR further states that, “The 1,868 acre landfill will be
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constructed in four continguous phases, containing 13 sequences... The approximate total
airspace of the site is 660 million cubic yards, which will provide waste capacity of about 561
million cubic yards during the 84 year life of projected landfill life.” The WDR specifies the
construction sequencing of the landfill (starting with Phase 1 and ending with Phase 4) and
requires the written approval of the Executive Director for significant deviations in sequencing.
Attachment 8 of the WDR is the Landfill Phasing Plan which shows only Phases 1 — 4 of the
landfill. No provision is made in the WDR for construction of Phase 5 of the landfill.

The Report of Disposal Site Information (RDSI) prepared by GeoSyntec in August 1999 and
filed with the Regional Water Quality Control Board states that “The proposed landfill
operation addressed in this RDSI occurs in four large contiguous phases. A future fill area
designated as Phase 5 and evaluated in the EIR/EIS is also indicated in the RDSI for
conceptual purposes. The permitting for Phase 5 future fill area will be accomplished at a
later date under a separate document from this RDSI... Total estimated capacity of the
landfill area (Phases 1 — 4) is approximately 560,700,000 cubic yards which will
accommodate the disposal of 462,500,000 cubic yards of waste.” The projected life of
Phases 1 - 4 is 84 years. No later permitting was accomplished for Phase 5 of the landfill.

The Development Agreement No. 64 between Riverside County and Mine Reclamation
Corporation specifies the term of the agreement, “The County has further approved the term
of this Agreement for the period beginning on the Effective Date and continuing until
November 30, 2088, and the parties have agreed to stage the term. Specifically, the parties
have agreed to initial term of fifty (50) years from the Effective Date, although there will be
additional landfill capacity available at the expiration of the initial term of this Agreement...in
no event shall the term of this agreement be extended under this Section 2.3.1 beyond
November 30, 2088.” (emphasis added). As described above, the projected life of Phases 1
- 4 is 84 years. Therefore, even if the landfill were to begin operation this year, which is not
possible for the reasons described above, the Development Agreement will expire prior to the
completion of Phase 4.

Therefore, we conclude that Phase 5 of the Eagle Mountain Landfill is not a component of the
project as approved by Riverside County and the Regional Water Quality Control Board, and
there is not sufficient time remaining in the Development Agreement to allow for construction
of any phases beyond Phase 4.

Conclusion

Based on GEI's review of the landfill design, as currently documented, we are of the opinion
that both the proposed pumped storage project and the proposed landfill project (Phases 1 —
4) can be constructed and operated without significant conflicts. As final design on both
projects progresses, potential conflicts that relate to road use and traffic management will be
assessed and planned for.
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