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Al.1 ElDorado Main 2 PRS 1

PRIORITY:
Recommended for immediate
implementation

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff
Design Head (ft): 222

Design Flow (cfs): 24

Nameplate capacity (kW): 360 Photo 1 - El Dorado Main 2 Pressure Reducing Station No. 1
at Reservoir 3

Estimated Annual MWh/year: 1,739

Capital Cost to Construct (Estimated): $1,556,000

Annual Income: $205,976 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
3-phase
Power (ft)

21 500 30 Y Y EID/USFS

Avg. annual Pipeline Access Downstream Land

(in.) Road Storage Ownership

flow (cfs)

PROJECT DESCRIPTION:

This project is at an existing PRS on El Dorado Main 2 at the inlet to Reservoir 3,
located adjacent to the U.S. Forest Service (USFS), Institute of Forest Genetics
property, on Carson Road. The energy production is somewhat higher when compared
to the other PR sites (approx. 1,700 MWh). The PRS structure is located adjacent to the
Reservoir 3 property. Area within the Reservoir 3 property is available with few
structures other than the existing tank. Placement on the adjacent USFS property would
be an option. 3-phase power is nearby. Placing the hydro site on the Reservoir 3
property would require additional piping from the existing 30-inch pipeline, adding cost
to the project. The hydro station would consist of three PATs, with one turbine
operating at variable speed with a regenerative power converter. The facilities would be
housed in a masonry building approximately 400 square feet in area. The flows vary
more than some sites but are higher and there is available storage at Reservoir 3 to
assist in flow regulation. This is a FIT project.

July 24, 2009 A-1 Final El Dorado County
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El Dorado Main 2 PRS 1 (Tank 3)
Engineer's Preliminary Estimate of Probable Costs

Element Description Eslt;:ne:itgld Units (liJnnsI:aFI,Ir(Ie((:j()e Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 30,000 $ 30,000
Traffic Control 1 LS $ 1,500 $ 1,500
Site Grading & Paving & Access 1 LS $ 25,000 $ 25,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 66,500
Pipe, Valves and Fittings
Intake and Return Tie into existing 30" line (Including de-water of pipe) 1 LS $ 30,000 $ 30,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to and from plant 60 LF $ 200 $ 12,000
Intake and Return Manifolds 1 LS $ 20,000 $ 20,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
24" check valve 1 EA $ 11,000 $ 11,000
isolation valves, reducers, misc fittings 1 LS $ 22,000 $ 22,000
24" flow meter 1 EA $ 16,000 $ 16,000
Subtotal = $ 189,250
Turbine/Generator Units
120 KW Pump as Turbine/Generator Units Installed 3 EA $ 125,000 $ 375,000
Subtotal = $ 375,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 120,000 $ 120,000
Electrical utility /transformer , misc site electrical 1 LS $ 95,000 $ 95,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 45,000 $ 45,000
Subtotal = $ 260,000
Building and Misc Structural
Masonry building 400 SF $ 150 $ 60,000
Foundation structure (concrete) 8 CcYy $ 550 $ 4,400
Roofing & Misc supports 1 LS $ 40,000 $ 30,000
Subtotal = $ 94,400
Materials/Installation Subtotal = $ 985,150
15% Construction Contingency Costs= $ 147,773
TOTAL CONSTRUCTION COST: $ 1,133,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 169,950
Environmental Mitigation ( % of construction costs) 8% LS $ 90,640
Right of Way Costs 0.5 AC $ 30,000 $ 15,000
Construction Administration (% of construction costs) 8% LS $ 90,640
$ 56,650
Subtotal = $ 423,000
TOTAL ESTIMATED COST= $ 1,556,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 1700000 $0.0033 $ 5,610
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 3,399
Subtotal $ 16,067
Contingency (20%) 20% $ 3,213
Total O&M $ 19,280

Final El Dorado County
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Al.2 ElDorado Main 2 PRS 3

PRIORITY:
Recommended for reoperation study

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff
Design Head (ft): 152

Design Flow (cfs): 24

Nameplate capacity (kW): 195

Photo 2 — El Dorado Main 2 Pressure Reducing Station
No. 3 west of Reservoir 3

Estimated Annual MWh/year: 892

Capital Cost to Construct (Estimated): $1,409,000

Annual Income: $109,667 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:
Distance to

3-phase
Power (ft)

Avg. annual Pipeline Access Downstream Land

(in.) Road Storage Ownership

flow (cfs)

14 1,000 24 Y Y EID

PROJECT DESCRIPTION:

This project is at an existing PRS on EID’s El Dorado Main 2 system, located 4,500 feet
downstream from Reservoir 3 on Whispering Wind Drive. The site, situated at 2,270 feet
elevation, is relatively flat and has good construction access and 3-phase power nearby.
The hydro station would consist of three PATs with one turbine operating at variable
speed with a regenerative power converter. The proposed facilities will be housed in a
masonry building approximately 400 square feet in area. As with many of the PRS sites
there is no system storage and flows vary widely, requiring flow regulation through
multiple units and valve controls. This is a FIT project with relatively low construction
costs.

July 24, 2009 A-4 Final El Dorado County
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El Dorado Main 2 PRS 3
Engineer's Preliminary Estimate of Probable Costs

Element Description EQSS.::??yd Units (liJnnsIT(;I:IaZ? Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 25,000 $ 25,000
Traffic Control 1 LS $ 2,500 $ 2,500
Site Grading & Paving & Access 1 LS $ 30,000 $ 30,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 67,500
Pipe, Valves and Fittings
Intake and Return Tie into existing 24" line (Including de-water of pipe) 1 LS $ 25,000 $ 25,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to and from plant 60 LF $ 200 $ 12,000
Intake and Return Manifolds 1 LS $ 20,000 $ 20,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
24" check valve 1 EA $ 11,000 $ 11,000
isolation valves, reducers, misc fittings 1 LS $ 22,000 $ 22,000
24" flow meter 1 EA $ 16,000 $ 16,000
Subtotal = $ 184,250
Turbine/Generator Units
65 KW Pump as Turbine/Generator Units Installed 3 EA $ 90,000 $ 270,000
Subtotal = $ 270,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 110,000 $ 110,000
Electrical utility /transformer , misc site electrical 1 LS $ 95,000 $ 95,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 60,000 $ 60,000
Subtotal = $ 265,000
Building and Misc Structural
Masonry building 400 SF $ 150 $ 60,000
Foundation structure (concrete) 8 CcYy $ 550 $ 4,400
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 104,400
Materials/Installation Subtotal = $ 891,150
15% Construction Contingency Costs= $ 133,673
TOTAL CONSTRUCTION COST: $ 1,025,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 153,750
Environmental Mitigation ( % of construction costs) 8% LS $ 82,000
Right of Way Costs 0.5 AC $ 30,000 $ 15,000
Construction Administration (% of construction costs) 8% LS $ 82,000
Financing Cost $ 51,250
Subtotal = $ 384,000
TOTAL ESTIMATED COST= $ 1,409,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 890000 $0.0033 $ 2,937
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 3,075
Subtotal $ 13,070
Contingency (20%) 20% $ 2,614
Total O&M $ 15,684

Final El Dorado County
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Al.3 Oak Ridge Tanks to Bass Lake
Tanks Pumped Storage

PRIORITY:
Recommended for reoperation study

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff

Design Head (ft): 400

Photo 3 — One of Bass Lake Tanks

Design Flow (cfs): 10
Nameplate capacity (kW): 280
Estimated Gross/Net Annual MWh/year: 874/(30)

Capital Cost to Construct (Estimated): $774,000

Gross Annual Income: $117,388 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
Avg. annual

flow (cfs)

Pipeline Access Downstream Land
Road Storage Ownership

3-phase ;
Power (ft) (in)

5 300 18 Y Y EID

PROJECT DESCRIPTION:

This project is at a pumping station currently under design at the Oak Ridge storage
facilities in the community of El Dorado Hills. The project would be a pumped storage
project, pumping flow from the Oak Ridge storage tanks to Bass Lake storage tanks
during off-peak hours, then generating power at the Oak Ridge tanks site during peak
energy demand periods. The hydro station will consist of one PAT with variable speed
and a regenerative power converter. The facilities will be housed in a masonry building
approximately 400 square feet in area. Access and distance to power grid are good.
This is a FIT project with relatively low overall construction costs. Whether or not the
existing storage is sufficient for feasible operations will be an important component to
the future review of this hydro option.

July 24, 2009 A-7 Final El Dorado County
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Oak Ridge Tanks to Bass Lake Tanks Pump
Engineer's Preliminary Estimate of Probable Costs

Element Description Est|malted Units FJmt Price Estimated Amount
Quantity (installed)
Mobilization & Site work
Mobilization, Bonds, Insurance 0 LS $ 20,000 $ -
Traffic Control 0 LS $ 1,000 $ -
Site Grading & Paving & Access 1 LS $ 5000 $ 5,000
Fencing 0 LS $ 10,000 $ -
Subtotal = $ 5,000
Pipe, Valves and Fittings
Turbine Intake and Return Tie into new pump station & tank lines 1 LS $ 25,000 $ 25,000
12" In -Line Bypass Valve, piping & vault 1 LS $ 18,000 $ 18,000
12" pipe to and turbine 40 LF $ 150 $ 6,000
10" turbine pipe runs 25 If $ 135 $ 3,375
10" motorized control valve 1 EA $ 8,500 $ 8,500
12" check valve 1 EA $ 7,500 $ 7,500
isolation valves, reducers, misc fittings 1 LS $ 16,000 $ 16,000
Subtotal = $ 84,375
Turbine/Generator Units & pump sta modifications
280 KW Pump as Turbine/Generator Units Installed 1 EA $ 180,000 $ 180,000
Additional Pumping Capacity at new PS 1 EA $ 50,000 $ 50,000
Valve Modifications at Bass Lake Tanks 1 EA $ 15,000 $ 15,000
Subtotal = $ 245,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 70,000 $ 70,000
Electrical utility /transformer , misc site electrical 1 LS $ 35,000 $ 35,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 18,000 $ 18,000
Subtotal = $ 123,000
Building and Misc Structural
Masonry building 150 SF $ 150 $ 22,500
Foundation structure (concrete) 4 CcYy $ 550 $ 2,200
Roofing & Misc supports 1 LS $ 10,000 $ 10,000
Subtotal = $ 34,700
Materials/Installation Subtotal = $ 492,075
15% Construction Contingency Costs= $ 73,811
TOTAL CONSTRUCTION COST: $ 566,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 18% LS $ 101,880
Environmental Mitigation ( % of construction costs) 0% LS $ -
Right of Way Costs 0 AC $ 30,000 $ -
Construction Administration (% of construction costs) 15% LS $ 84,900
Financing costs $ 21,225
Subtotal = $ 208,000
TOTAL ESTIMATED COST= $ 774,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 380000 $0.0033 $ 1,254
Operation & Maintenance (Labor) $ 5,183
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 1,698
Subtotal $ 8,135
Contingency (20%) 20% $ 1,627
Total O&M $ 9,762
A-8 Hydro Development Options Study
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Al.4 Sandtrap Siphon

PRIORITY:
Recommended for immediate implementation

PURVEYOR LEAD: GDPUD
Project Category: Feed-In Tariff
Design Head (ft): 137

Design Flow (cfs): 24

Nameplate capacity (kW): 230

Photo 4 — Aerial of Walton Reservoir at the
Outlet of Sandtrap Siphon

Estimated Annual MWh/year: 1,130

Capital Cost to Construct (Estimated): $1,456,000

Annual Income: $140,752 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
3-phase
Power (ft)

Avg. annual Pipeline Access Downstream Land

(in.) Road Storage Ownership

flow (cfs)

17 500 36 Y Y GDPUD

PROJECT DESCRIPTION:

As part of the Stumpy Meadows Project, the GDPUD diverts water at the Pilot Creek
Diversion Dam and conveys it in the Georgetown Ditch. The Georgetown Ditch
conveyance system includes the inverted Sandtrap Siphon located east of the town of
Georgetown. The site is located adjacent to Walton Lake and the Walton Lake Water
Treatment Plant, and is within land zoned as commercial. Access to the project is very
good. The elevation at the site is approximately 3,100 feet. The project would likely
occur within the existing GDPUD easement area, but may require adjacent landowner
right-of-way. The Sandtrap hydro option would be located where the Sandtrap Siphon
pipeline enters Walton Lake and would include a new 230 kW hydroelectric generating
facility, consisting of three units — two fixed and one variable pumps operated as
turbines that would collectively have a design flow of 24 cfs. A small powerhouse would
be constructed near the Walton Lake shoreline to house the generating equipment. The
average annual generation would be approximately 1,130 MWh.

July 24, 2009 A-10 Final El Dorado County
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Sandtrap Siphon

Engineer's Preliminary Estimate of Probable Costs

Element Description Eslt;:ne:itgld Units (liJnnsltalTIr(IefE Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 20,000 $ 20,000
Traffic Control 1 LS $ 2,500 $ 2,500
Site Grading & Paving & Access 1 LS $ 40,000 $ 40,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 72,500
Pipe, Valves and Fittings
Intake Tie into existing 36" line 1 LS $ 15,000 $ 15,000
18" In -Line Bypass Valve, piping & vault 1 LS $ 25,000 $ 25,000
30" pipe to plant 30 LF $ 245 $ 7,350
Intake Manifold 1 LS $ 12,000 $ 12,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
isolation valves, reducers, misc fittings 1 LS $ 15,000 $ 15,000
24" flow meter 1 EA $ 16,000 $ 16,000
Subtotal = $ 136,600
Turbine/Generator Units
60 KW Pump as Turbine/Generator Units Installed 3 EA $ 95,000 $ 285,000
Subtotal = $ 285,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 90,000 $ 90,000
Electrical utility /transformer , misc site electrical 1 LS $ 70,000 $ 70,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 120,000 $ 120,000
Subtotal = $ 280,000
Building and Misc Structural
Masonry building 400 SF $ 150 $ 60,000
Foundation & Tailrace structure (concrete) 60 CcYy $ 550 $ 33,000
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 133,000
Materials/Installation Subtotal = $ 907,100
15% Construction Contingency Costs= $ 136,065
TOTAL CONSTRUCTION COST: $ 1,043,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 156,450
Environmental Mitigation ( % of construction costs) 10% LS $ 104,300
Right of Way Costs 1 AC $ 30,000 $ 30,000
Construction Administration (% of construction costs) 8% LS $ 83,440
Financing Costs $ 39,113
Subtotal = $ 413,000
TOTAL ESTIMATED COST= $ 1,456,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 970000 $0.0033 $ 3,201
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 3,129
Subtotal $ 13,388
Contingency (20%) 20% $ 2,678
Total O&M $ 16,065
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Al1l.5 Buffalo Hill Siphon

PRIORITY:
Recommended for reoperation study

PURVEYOR LEAD: GDPUD
Project Category: Feed-In Tariff
Design Head (ft): 141

Design Flow (cfs): 20
Nameplate capacity (kW): 170

Estimated Annual MWh/year: 860

Capital Cost to Construct (Estimated): Photo 5 — Outlet Structure at Buffalo Hill Siphon
$1,284,000

Annual Income: $106,777 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
3-phase
Power (ft)

Avg. annual Pipeline Access Downstream Land

(in.) Road Storage Ownership

flow (cfs)

15 300 24 Y N GDPUD

PROJECT DESCRIPTION:

The Buffalo Hill inverted siphon is located on the Georgetown Ditch conveyance system
just north of the town of Georgetown, near Highway 193. The Buffalo Hill Siphon hydro
option would capture the energy available at the existing 24-inch Buffalo Hill Siphon with
a 170 kW hydroelectric generating facility located near the energy dissipating structure
at the terminus of the siphon. The project would be sized for a maximum flow of 20 cfs,
which approximates the peak flows between May and October. Annual flows are
expected to average 12 cfs due to lower demand in the winter. The operating head
would be variable, depending on flow rate, but is expected to average about 115 feet
(141 feet max.). The project would operate using existing and future water supplies
required by the GDPUD distribution system. No reoperation of the Stumpy Meadows
Project or the Georgetown Ditch is expected. The average annual generation expected
from the Buffalo Hill Siphon option is about 860 MWh.

July 24, 2009 A-13 Final El Dorado County
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Buffalo Hill Siphon

Engineer's Preliminary Estimate of Probable Costs

Element Description Eslt;:ne:itgld Units (liJnnsltaTIr(Ie((:j? Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 20,000 $ 20,000
Traffic Control 1 LS $ 2,500 $ 2,500
Site Grading & Paving & Access 1 LS $ 20,000 $ 20,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 52,500
Pipe, Valves and Fittings
Intake Tie into existing 24" line 1 LS $ 12,500 $ 12,500
18" In -Line Bypass Valve, piping & vault 1 LS $ 25,000 $ 25,000
24" pipe to plant 30 LF $ 200 $ 6,000
Intake Manifold 1 LS $ 12,000 $ 12,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
isolation valves, reducers, misc fittings 1 LS $ 15,000 $ 15,000
24" flow meter 1 EA $ 16,000 $ 16,000
Subtotal = $ 132,750
Turbine/Generator Units
60 KW Pump as Turbine/Generator Units Installed 3 EA $ 95,000 $ 285,000
Subtotal = $ 285,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 90,000 $ 90,000
Electrical utility /transformer , misc site electrical 1 LS $ 70,000 $ 70,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 60,000 $ 60,000
Subtotal = $ 220,000
Building and Misc Structural
Masonry building 400 SF $ 150 $ 60,000
Foundation & Tailrace structure (concrete) 60 CcYy $ 550 $ 33,000
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 133,000
Materials/Installation Subtotal = $ 823,250
15% Construction Contingency Costs= $ 123,488
TOTAL CONSTRUCTION COST: $ 947,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 142,050
Environmental Mitigation ( % of construction costs) 8% LS $ 75,760
Right of Way Costs 0.25 AC $ 30,000 $ 7,500
Construction Administration (% of construction costs) 8% LS $ 75,760
Financing Costs $ 35,513
Subtotal = $ 337,000
TOTAL ESTIMATED COST= $ 1,284,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 760000 $0.0033 $ 2,508
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 2,841
Subtotal $ 12,407
Contingency (20%) 20% $ 2,481
Total O&M $ 14,888

July 24, 2009.

Final El Dorado County
Hydro Development Options Study




\ \
\ \ MCC
\ \
\ \
\ \
\ \
| | M
F
\ \
\ \
| | L]
= < M
prd o r
={ B
| | <
| | M
\ \ v
| |
\ \
\ \
\ \ =
\ \ L
‘ PLANT BYPASS %
| | M m FM
| | ) %
X 24" PIPE
hs & 1 43ft
PRV FOR EMERGENCY TDH - W W 5ft
NOTES: BYPASS Qsummer = 2Q0cfs
meter = B*W OCfS

1. MISC ISOLATION VALVES NOT SHOWN
LEGEND

MOTORIZED CONTROL VALVE

FLOW METER

F FIXED SPEED TURBINE (6 TO 10 CFS)

V VARIABLE SPEED TURBINE

SUFFALO HILL SIPHON




Al.6 Kaiser Siphon

PRIORITY:
Recommended for immediate implementation

PURVEYOR LEAD: GDPUD
Project Category: FIT (to be confirmed)
Design Head (ft): 668
Design Flow (cfs): 15
Nameplate capacity (kW): 580
Photo 6 — Aerial of Approximate Pipeline Alignment

Estimated Annual MWh/year: 3,638 (shown in green)

Capital Cost to Construct (Estimated): $5,172,000 (includes Oblique Aerial of Kaiser
Siphon Area 8,000-foot pipeline)

Annual Income: $448,331 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
3-phase
Power (ft)

Avg. annual

Pipeline Access Downstream Land

flow (cfs) (in.) Road Storage Ownership

10 1,200 24 Y N GDPUD/Priv.

PROJECT DESCRIPTION:

The Kaiser inverted siphon is located on the Georgetown Ditch conveyance system
near Highway 193 just north of Greenwood, near the Auburn Lake Trails Water
Treatment Plant. The existing siphon is a 24-inch diameter buried pipeline that flows to
an energy dissipater at its terminus. This project option includes replacing an existing
reinforced plastic mortar (Techite) pipe and an open channel section upstream of the
siphon with new, 24-inch diameter pipe, for a total distance of 8,000 feet. The extended
pipe provides for a significant increase in available head and resulting project benefit.
The proposed 580 kW generating facility would be located immediately adjacent to and
downstream from the existing energy dissipating structure. The project is sized for an
estimated maximum flow of 15 cfs, which would occur between May and October.
Annual flows are expected to average 10 cfs due to lower demand in the winter. The
operating head would be variable, depending on flow rate, but is expected to average
about 540 feet. The proposed project would operate using existing and future water
supplies required by the GDPUD distribution system. No reoperation of the Stumpy
Meadows Project or the Georgetown Ditch is expected. The average annual generation
expected from the Kaiser Siphon hydroelectric project is about 3,600 MWh.

July 24, 2009 A-16 Final El Dorado County
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Kaiser Siphon
Engineer's Preliminary Estimate of Probable Costs

Element Description Eéﬂxitg/d Units (liJnnsltalTIr(IefE Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 25,000 $ 25,000
Traffic Control 1 LS $ 2,000 $ 2,000
Site Grading & Paving & Access 1 LS $ 20,000 $ 20,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 57,000
Pipe, Valves and Fittings
New 24" pipeline in existing ditch 8,000 LF $ 200 $ 1,600,000
Temporary Service Pipeline 8,300 LF $ 50 $ 415,000
Replace techite section 300 LF $ 230 $ 69,000
Tie into new 24" line 1 LS $ 12,000 $ 12,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to plant 40 LF $ 200 $ 8,000
Intake Manifold 1 LS $ 9,000 $ 9,000
18" motorized control valve 1 EA $ 25,000 $ 25,000
isolation valves, reducers, misc fittings 1 LS $ 15,000 $ 15,000
Subtotal = $ 2,185,000
Turbine/Generator Units
580 KW Pelton Turbine/Gen Installed 1 EA $ 580,000 $ 580,000
Subtotal = $ 580,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 95,000 $ 95,000
Electrical utility /transformer , misc site electrical 1 LS $ 80,000 $ 80,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 120,000 $ 120,000
Subtotal = $ 295,000
Building and Misc Structural
Masonry building 600 SF $ 150 $ 90,000
Foundation & tailrace structure (concrete) 120 CcYy $ 550 $ 66,000
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 196,000
Materials/Installation Subtotal = $ 3,313,000
15% Construction Contingency Costs= $ 496,950
TOTAL CONSTRUCTION COST: $ 3,810,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 571,500
Environmental Mitigation ( % of construction costs) 10% LS $ 381,000
Right of Way Costs 3.5 AC $ 30,000 $ 105,000
Construction Administration (% of construction costs) 8% LS $ 304,800
Financing Costs $ 238,125
Subtotal = $ 1,362,000
TOTAL ESTIMATED COST= $ 5,172,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 3600000 $0.0033 $ 11,880
Operation & Maintenance (Labor) $ 6,558
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 6,630
Subtotal $ 25,068
Contingency (20%) 20% $ 5,014
Total O&M $ 30,081

Final El Dorado County
July 24, 2009 A-17 Hydro Development Options Study
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Al.7 Sly Park Dam

PRIORITY:
Recommended for immediate
implementation

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff
Design Head (ft): 95

Design Flow (cfs): 55

Nameplate capacity (kW): 400

Estimated Annual MWh/year: Photo 7 — Sly Park Dam, Hydroelectric Project at Dam Section on Right
1,833

Capital Cost to Construct (Estimated): $2,571,000

Annual Income: $227,978 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
Avg. annual

flow (cfs)

Pipeline Access Downstream Land
Road Storage Ownership

3-phase ;
Power (ft) {i)

75 1,000 48 Y N EID

PROJECT DESCRIPTION:

The Sly Park Dam hydro option would replace a pressure reducing valve (PRV) on the
dam outlet works with a hydroelectric facility that has at least two operational sub-
options. Sly Park Dam impounds Jenkinson Lake just to the southeast of Pollock Pines.
The main dam is approximately 176 feet high with a crest length of 760 feet and
elevation 3,482 feet. The first option would generate power from the Camino Conduit
flows. The second option would add Jenkinson spillway flows. This is a FIT project with
good road access and relatively close proximity to existing transmission lines. Power
generation from the first option is expected to be approximately 1,800 MWh per year
using four vertical turbine PATS.

July 24, 2009 A-19 Final El Dorado County
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Engineer's Preliminary Estimate of Probable Costs

Sly Park Dam

Element Description Eéﬂxitg/d Units (liJnnsI:aFI,Ir(Ie((:j()e Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 20,000 $ 20,000
Traffic Control 0 LS $ 2500 $ -
Site Grading & Paving & Access 1 LS $ 75,000 $ 75,000
Fencing 1 LS $ 15,000 $ 15,000
Subtotal = $ 110,000
Pipe, Valves and Fittings
Tie into Existing 48" pipe (station inlet and outlet) 1 LS $ 45,000 $ 45,000
48" Bypass Valve & Piping 1 LS $ 45,000 $ 45,000
48" Plant pipe 40 LF $ 320 $ 12,800
18" turbine pipe runs 45 LF $ 265 $ 11,925
18" motorized control valve 3 EA $ 15,000 $ 45,000
36" turbine pipe run 20 LF $ 285 $ 5,700
36" motorized control valve 1 EA $ 32,000 $ 32,000
isolation valves, reducers, misc fittings 1 LS $ 45000 $ 45,000
Spill outfall pipe and valve 1 LS $ 50,000 $ 50,000
48" flow meter 1 EA $ 36,000 $ 36,000
Subtotal = $ 328,425
Turbine/Generator Units
100 KW Pump as Turbine/Generator Units Installed 4 EA $ 118,000 $ 472,000
Subtotal= $ 472,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 250,000 $ 250,000
Electrical utility /transformer , misc site electrical 1 LS $ 145,000 $ 145,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 60,000 $ 60,000
Subtotal = $ 455,000
Building and Misc Structural
Masonry building (30'x40") 1,200 SF $ 150 $ 180,000
Foundation 25 CcY $ 550 $ 13,750
Roofing & Misc supports 1 LS $ 50,000 $ 50,000
Outfall erosion control 1 LS $ 30,000 $ 30,000
Subtotal = $ 273,750
Materials/Installation Subtotal = $ 1,639,175
15% Construction Contingency Costs= $ 245,876
TOTAL CONSTRUCTION COST: $ 1,885,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 282,750
Environmental Mitigation ( % of construction costs) 8% LS $ 150,800
Right of Way Costs 0.25 AC $ 30,000 $ 7,500
Construction Administration (% of construction costs) 8% LS $ 150,800
Financing costs $ 94,250
Subtotal = $ 686,000
TOTAL ESTIMATED COST= $ 2,571,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 1800000 $0.0033 $ 5,940
Operation & Maintenance (Labor) $ 7,411
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 5,655
Subtotal $ 19,006
Contingency (20%) 20% $ 3,801
Total O&M $ 22,807

July 24, 2009

Final El Dorado County
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Al.8 Pleasant Oak Main (Reservoir B)

PRIORITY:
Recommended for immediate
implementation

PURVEYOR LEAD: EID

Project Category: Feed-In Tariff (2-plants)
Design Heads (ft): 139/199

Design Flow (cfs): 24

Nameplate capacities (kW): 180/ 270

. . Photo 8 — Existing Pressure Reducing Station at
Estimated Annual MWh/year: 2,657 Reservoir B

Capital Cost to Construct (Estimated): $3,591,000

Annual Income: $326,980 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
Avg. annual

flow (cfs)

Pipeline Access Downstream Land
(in.) Road Storage Ownership

3-phase
Power (ft)

16 10,000 36 Y Y EID

PROJECT DESCRIPTION:

The Pleasant Oak Main (POM) at Reservoir B hydro option is a dual station project,
located off of Pleasant Valley Road. One unit would be upstream at the Reservoir B site
and one unit downstream (west) of Reservoir B along the District access road. The two
stations would share transmission line facilities and the same flow rates through the
POM pipeline. The two sites are relatively flat and have good construction access.
There is sufficient area on the Reservoir B site for the proposed project. The second site
may require a small amount of new right-of-way adjacent to the District's access road to
Reservoir B. 3-phase transmission lines are approximately 10,000 feet from the furthest
unit. The two hydro stations would be located on the existing 36-inch pipeline. Each
hydro station will have three PATs with one turbine operating at variable speed with a
regenerative power converter. Each hydro station will be housed in a masonry building
approximately 400 square feet in area. The combined power generating capacity of the
two hydro stations is projected to be about 2,600 MWh per year.

July 24, 2009 A-22 Final El Dorado County
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Pleasant Oak Main (Reservoir B)
Engineer's Preliminary Estimate of Probable Costs

Element Description ESS;::itfyd Units (liJnnsI:aFI,Ir(Ie((:j()e Estimated Amount
Mobilization & Site work (combined)
Mobilization, Bonds, Insurance 1 LS $ 40,000 $ 40,000
Traffic Control 1 LS $ 2,000 $ 2,000
Site Grading & Paving & Access 1 LS $ 55,000 $ 55,000
Fencing 1 LS $ 15,000 $ 15,000
Subtotal = $ 112,000
Pipe, Valves and Fittings (plant 1)
Intake and Return Tie into existing 36" line (Including de-water of pipe) 1 LS $ 33,000 $ 33,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to and from plant 60 LF $ 200 $ 12,000
Intake and Return Manifolds 1 LS $ 20,000 $ 20,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
24" check valve 1 EA $ 11,000 $ 11,000
isolation valves, reducers, misc fittings 1 LS $ 22,000 $ 22,000
24" flow meter 1 EA $ 16,000 $ 16,000
Pipe, Valves and Fittings (plant 2) 1 LS $ 192,250 $ 192,250
Subtotal = $ 384,500
Turbine/Generator Units (combined)
90 KW Pump as Turbine/Generator Units Installed 3 EA $ 115,000 $ 345,000
60 KW Pump as Turbine/Generator Units Installed 3 EA $ 90,000 $ 270,000
Subtotal = $ 615,000
Electrical Equipment & Tie-in to Grid(combined)
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 220,000 $ 220,000
Electrical utility /transformer , misc site electrical 1 LS $ 180,000 $ 180,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 550,000 $ 550,000
Subtotal = $ 950,000
Building and Misc Structural (combined)

Masonry building 800 SF $ 150 $ 120,000
Foundation structure (concrete) 16 CcY $ 550 $ 8,800
Roofing & Misc supports 1 LS $ 80,000 $ 80,000

Subtotal = $ 208,800
Materials/Installation Subtotal = $ 2,270,300
15% Construction Contingency Costs= $ 340,545
TOTAL CONSTRUCTION COST: $ 2,611,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 391,650

Environmental Mitigation ( % of construction costs) 8% LS $ 208,880
Right of Way Costs 0.25 AC $ 30,000 $ 7,500
Construction Administration (% of construction costs) 8% LS $ 208,880
Financing Cost $ 163,188

Subtotal = $ 980,000
TOTAL ESTIMATED COST= $ 3,591,000

Annual Costs
Administration and Insurance ($0.0033/kWh) 2600000 $0.0033 $ 8,580
Operation & Maintenance (Labor) $ 7,058

Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 7,833
Subtotal $ 23,471
Contingency (20%) 20% $ 4,694
Total O&M $ 28,165

Final El Dorado County
July 24, 2009 A-23 Hydro Development Options Study
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Al.9 Pleasant Oak Main PRS 5 (Reservoir 7)

PRIORITY:
Recommended for immediate
implementation

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff
Design Head (ft): 340

Design Flow (cfs): 24

Nameplate capacity (kwW): 510

Photo 9 — Tanks and Pressure Reducing Station at

Estimated Annual MWh/year: 2,321 Reservoir 7

Capital Cost to Construct (Estimated): $1,523,000

Annual Income: $287,082 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
Avg. annual

flow (cfs)

Pipeline Access Downstream Land
(in.) Road Storage Ownership

3-phase
Power (ft)

14 40 24 Y Y EID

PROJECT DESCRIPTION:

The POM Pressure Reducing Station 5 (PRS 5) hydro option would be located on the
northeast side of the Reservoir 7 tank site, off of Pleasant Valley Road. There is
sufficient area on the existing site for the proposed project. The site is situated at
approximately 2,230 feet elevation, is relatively flat, and has good construction access.
The surrounding land use is low density residential and open space. The hydro station
will consist of three PATs with one turbine operating at variable speed with a
regenerative power converter. The facilities will be housed in a masonry building
approximately 400 square feet in area. Minor changes in operations for delivery of flow
to Reservoir 7 can smooth out the variability of the flow which can result in less
complicated control, greater generation, and less potential wear on the hydro station
components. Annual power generation is expected to be approximately 2,300 MWh.

July 24, 2009 A-25 Final El Dorado County
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July 24, 2009

Pleasant Oak Main PRS5 (Reservoir 7)
Engineer's Preliminary Estimate of Probable Costs

Element Description Eéﬂxitg/d Units (liJnnsI:aFI,Ir(Ie((:j()e Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 20,000 $ 20,000
Traffic Control 1 LS $ 3,000 $ 3,000
Site Grading & Paving & Access 1 LS $ 18,000 $ 18,000
Fencing 0 LS $ 10,000 $ -
Subtotal = $ 41,000
Pipe, Valves and Fittings
Intake and Return Tie into existing 30" line (Including de-water of pipe) 1 LS $ 30,000 $ 30,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to and from plant 60 LF $ 200 $ 12,000
Intake and Return Manifolds 1 LS $ 20,000 $ 20,000
16" turbine pipe runs 50 If $ 185 $ 9,250
12" motorized control valve 3 EA $ 9,500 $ 28,500
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
24" check valve 1 EA $ 11,000 $ 11,000
isolation valves, reducers, misc fittings 1 LS $ 22,000 $ 22,000
24" flow meter 1 EA $ 16,000 $ 16,000
Subtotal = $ 189,250
Turbine/Generator Units
170 KW Pump as Turbine/Generator Units Installed 3 EA $ 140,000 $ 420,000
Subtotal = $ 420,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 120,000 $ 120,000
Electrical utility /transformer , misc site electrical 1 LS $ 95,000 $ 95,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 4,000 $ 4,000
Subtotal = $ 219,000
Building and Misc Structural
Masonry building 400 SF $ 150 $ 60,000
Foundation structure (concrete) 8 CcYy $ 550 $ 4,400
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 104,400
Materials/Installation Subtotal = $ 973,650
15% Construction Contingency Costs= $ 146,048
TOTAL CONSTRUCTION COST: $ 1,120,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 168,000
Environmental Mitigation ( % of construction costs) 8% LS $ 89,600
Right of Way Costs AC $ 30,000 $ -
Construction Administration (% of construction costs) 8% LS $ 89,600
Financing costs $ 56,000
Subtotal = $ 403,000
TOTAL ESTIMATED COST= $ 1,523,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 2300000 $0.0033 $ 7,590
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 3,360
Subtotal $ 18,008
Contingency (20%) 20% $ 3,602
Total O&M $ 21,609

Final El Dorado County
Hydro Development Options Study
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A1.10 Diamond Springs Main PRS 1 (Reservoir 8)

PRIORITY:
Recommended for reoperation study

PURVEYOR LEAD: EID
Project Category: Feed-In Tariff
Design Head (ft): 136

Design Flow (cfs): 17

Nameplate capacity (kW): 140

Estimated Annual MWh/year: 690

i i Photo 10 — DSM Pressure Reducing Station No.1
Capital Cost to Construct (Estimated):

$1,082,000

Annual Income: $82,196 (assumes 20-year FIT agreement with PG&E; annual
revenues cannot be reasonably projected beyond the 20-year analysis period)

EXISTING FEATURES:

Distance to
Avg. annual

flow (cfs)

Pipeline Access Downstream Land
(in.) Road Storage Ownership

3-phase
Power (ft)

11 40 24 Y N EID

PROJECT DESCRIPTION:

This project is at an existing pressure reducing (PR) station on EID’s Diamond Springs
Main at the old Reservoir 8 Site. The site, at an elevation of 2,080 feet, is relatively flat
and has good construction access. The surrounding land use is low and medium
density residential and open space. The hydro station will consist of two PATs with one
turbine operating at variable speed with a regenerative power converter. The energy
production is moderate (690 MWh) when compared to some of the other more favorable
sites due to less head and flow. As with many of the PR sites, onsite storage is not
available to regulate flows, requiring flow regulation through multiple units and valve
controls. However, access and distance to power grid are reasonable. The proposed
facilities would be housed in a masonry building approximately 230 square feet in area.

July 24, 2009 A-28 Final El Dorado County
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Diamond Springs Main PRS 1 (Reservoir 8)
Engineer's Preliminary Estimate of Probable Costs

Element Description Eslt;:ne:itgld Units (liJnnsltalTIr(IefE Estimated Amount
Mobilization & Site work
Mobilization, Bonds, Insurance 1 LS $ 25,000 $ 25,000
Traffic Control 1 LS $ 3,000 $ 3,000
Site Grading & Paving & Access 1 LS $ 25,000 $ 25,000
Fencing 1 LS $ 10,000 $ 10,000
Subtotal = $ 63,000
Pipe, Valves and Fittings
Intake and Return Tie into existing 24" line (Including de-water of pipe) 1 LS $ 25,000 $ 25,000
24" In -Line Bypass Valve, piping & vault 1 LS $ 32,000 $ 32,000
24" pipe to and from plant 45 LF $ 200 $ 9,000
Intake and Return Manifolds 1 LS $ 20,000 $ 20,000
12" turbine pipe runs 30 If $ 155 $ 4,650
12" motorized control valve 2 EA $ 9,500 $ 19,000
12" pressure reducing valve 1 EA $ 8,500 $ 8,500
24" check valve 1 EA $ 11,000 $ 11,000
isolation valves, reducers, misc fittings 1 LS $ 22,000 $ 22,000
18" flow meter 1 EA $ 12,000 $ 12,000
Subtotal = $ 163,150
Turbine/Generator Units
70 KW Pump as Turbine/Generator Units Installed 2 EA $ 95,000 $ 190,000
Subtotal = $ 190,000
Electrical Equipment & Tie-in to Grid
Electrical Controls/Switchgear for turbine/generator units 1 LS $ 100,000 $ 100,000
Electrical utility /transformer , misc site electrical 1 LS $ 90,000 $ 90,000
Hook-up to Grid (power lines, transformers, switches) 1 LS $ 4,000 $ 4,000
Subtotal = $ 194,000
Building and Misc Structural
Masonry building 230 SF $ 150 $ 34,500
Foundation structure (concrete) 8 CcYy $ 550 $ 4,400
Roofing & Misc supports 1 LS $ 40,000 $ 40,000
Subtotal = $ 78,900
Materials/Installation Subtotal = $ 689,050
15% Construction Contingency Costs= $ 103,358
TOTAL CONSTRUCTION COST: $ 792,000
Non -Construction Costs
Admin/Planning/Design/Environmental Docs (% of construction costs) 15% LS $ 118,800
Environmental Mitigation ( % of construction costs) 8% LS $ 63,360
Right of Way Costs 0.5 AC $ 30,000 $ 15,000
Construction Administration (% of construction costs) 8% LS $ 63,360
Financing Cost $ 29,700
Subtotal = $ 290,000
TOTAL ESTIMATED COST= $ 1,082,000
Annual Costs
Administration and Insurance ($0.0033/kWh) 690000 $0.0033 $ 2,277
Operation & Maintenance (Labor) $ 7,058
Repair and Replacement (Parts and Material), (0.3% of total construction cost) 0.30% $ 2,376
Subtotal $ 11,711
Contingency (20%) 20% $ 2,342
Total O&M $ 14,053

Final El Dorado County
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HYDROELECTRIC DEVELOPMENT OPTIONS REPORT
HYDRO STATION EQUIPMENT AND TECHNOLOGIES

Typical Project Components

For project construction cost estimating in the screening analysis and more detailed feasibility
analyses, typical hydroelectric station layouts were developed for the various types of
installations. The types of installations encountered included:

Pwn e

Tanks to Bass Lake Tanks)

o

6. low head canal demonstration project.

For the more detailed feasibility analyses, project facilities were broken down into adequate detail

larger long term hydro development project (Alder Reservoir),

short term “feed in tariff”(FIT) projects at pressure reducing stations,
short term “feed in tariff” projects at existing dams,

short term “feed in tariff” small pump storage project between storage tanks (Oak Ridge

short and mid term “feed in tariff” projects at the end of raw water supply pipelines,

to identify most components required for installations with contingency added for minor
variations. The following table shows the basic components included for each of the project

types:

Project Type Components

Project Type

Design Parameters

Project Components

Large Long Term
(Alder Reservoir)

High Head (over 400ft)
Pumped Storage

a. dam & reservoir
b. pump station from American River (El.
Dorado Canal) to Reservoir
c. large diameter penstock (for pumped
flow and hydro generation flow)
d. high head (Pelton Wheel turbine)
hydro-electric station.
e. long transmission lines

FIT at Existing Pressure
Reducing Stations

Medium head
(150 to 350 ft head)
Variable flows

a. Tie into existing piping

b. discharge to lower pressure pipeline

¢. Pumps as turbines (PATS) as most
economical solution with Francis turbines
as an option in complex hydraulic (flow &
head variation) applications

d. short distance to existing transmission
lines
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FIT at Existing Dams Low to Medium head a. Tie into existing piping
(75 to 100 ft head) b. discharge to atmosphere
Variable flows ¢. Pumps as turbines (PATS) or Cross-

flow turbine as most economical solution
with Francis turbines as an option.
d. short distance to existing transmission

lines
FIT pumped storage at Constant medium head a. Tie into existing piping
Existing Tanks and constant flow b. Separate pumps to storage and single
(Oak Ridge Tanks to pump as turbines as most economical
Bass Lake Tanks) solution
c. Separate pump as turbine is most
economical
d. short distance to existing transmission
lines
FITs at the end of Medium to high head a. Tie into existing piping at discharge
pipelines (150 to over 600 ft head) | location
Variable flows b. discharge to canal or reservoir

¢. Pumps as turbines or Cross-flow turbine
as most economical solution for medium
head. Pelton Wheel for highest heads

d. moderate to long transmission lines
Low head canal In-canal low head a. Specialized technology packaged
demonstration project. variable flow equipment

Turbine Selection Criteria

For the purpose of the hydroelectric options study, selection of turbines was based primarily on
hydraulic head characteristics and to a lesser degree on design flow variability. Other than the
Alder Reservoir project all of the projects brought forward for detailed study are relatively low
flow (30cfs and under) projects. Once the turbine options were identified, cost of the installation
was the final criteria. The following guidelines were used for the selection of turbine units.

Turbine Selection Guidelines

Design Head Discharge to Discharge to Pumped storage
atmosphere pressurized pipeline

70 to 350 ft , Pump as Turbine, Pump as Turbine or Pump as Turbine or
Francis, Crossflow Francis Francis

Over 350 ft Pelton Wheel NA- for these projects NA-for these projects

As seen in the above table, there is more than one turbine option available for most projects.
Final selection of the turbines for use in the study analyses also considered the capital costs and
the generating efficiencies of these units.
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High Head Applications:

Pelton Wheel (or Turgo) turbines were selected for the Alder Reservoir and the Kaiser Siphon
projects as both of these projects have over 500 feet of operating head. A single Pelton unit can
handle a wide range of flow at relatively high efficiency through velocity control at the nozzle
with a needle valve, and or by the use of multiple nozzles. Even at flow as low as 20% of the
design rate, the Pelton will perform to near 80% efficiency. These unit can handle heads well
beyond the limits of any of the projects analyzed in this study, but are not recommended for heads
much below 200ft. Another advantage of these types of units is that bypass can be achieved at the
turbine by way of deflectors that can automatically divert the nozzle jet flow away from the
wheel.

Multi- nozzle Pelton Wheel Turbine

Pressure Reducing Station (PRS) Sites:

For all of the projects at existing EID pressure reducing stations, pump as turbines (PATS) or
reverse pumps were used for the basis of the cost analysis. These units are significantly less
expensive than a Francis turbine (which is basically a modified reverse pump) and a Cross-flow
turbine which in addition must discharge to atmosphere similar to the Pelton Wheel. The PATs
are effective for the mid- head range projects in this study from 70ft to 350ft. Options for PATs
become somewhat limited at higher heads.

The disadvantage of the PATS is the need for multiple units when generating over a wide range of
flows. PATSs are different from a Francis turbine in that they do not have adjustable guide vanes
(wicket gates) to regulate flow changes across the impeller (or runner), which allows a single
Francis unit to run at highly efficient rate over a wide range of flow. However, even with
multiple units, the relatively low cost and availability of the PATs and replacement parts make it
an attractive option for these applications. Sizing of the individual units in a multiple unit system
must be done carefully, especially if (as in most in-line cases) the head also varies with flow
change for the system. For the purpose of this study, multiple PAT applications were sized
splitting the system flow up evenly.
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Typical Pump as Turbine (Elevation) NTS

Francis Turbine adjustable wicket gates

Minimum flow Maximum flow

In addition to the lower cost of PATS, recent application of variable speed regenerative drive
technology has increased the capacity to capture variable flow generation using the PATS, where
in the past gaps in generation between fix speed units limited the use of PATs under these
conditions. The regenerative drive concept is basically providing a variable speed drive (VFD)
for a pump application, set in reverse. The regenerative drive unit takes the power generated by
the variable flow (speed) reverse pump and converts the power to the proper frequency to
interface with the electrical grid. For the purposes of cost estimating and comparison between
projects, generation quantities in the hydro options analyses assumed the use of this technology
for all PRS sites. During the design phase of selected projects, these advancements using PATS
will be compared further against the use of a single Francis unit.
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Existing Dam Sites:

For the three potential projects located at existing dams
(Sly Park Reservoir, Stumpy Meadows Reservoir and
Caples Lake), the same PAT turbine arrangement and
technology was applied as for the PRS sites for
comparison. Given the project parameters for head,
flow and discharge conditions (to atmosphere), Cross-
flow (Ossberger) type turbine were also considered for
these sites. This type of turbine is an impulse turbine
like the Pelton Wheel, but it is not applicable for
higher heads. The above projects have relatively low
heads between 70ft to 100ft. The Cross-flow does not
have nozzled jets directed at a wheel like the Pelton,
rather it contains a cylinder drum-like rotor configuration where variable flow is sectioned off in
separate cells over portions of the drum to provide high efficiency over a wide range of flows.
This turbine is a possible alternative to the PATSs, when comparing its higher costs to efficiency.
A single Cross-flow unit may also compare well against the costs and efficiency of a Francis unit
for these existing dam projects. However, concern for documented mechanical failure at mid to
high head applications due to cycle fatigue is a significant draw-back for this turbine selection.

Cross-flow Turbine Section
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Multi Stage Cross-flow Unit showing efficiency vs Francis unit
Pump Storage Project (Oak Ridge Tanks to Bass Lake Tanks):

For the Oak Ridge Tanks to Bass Lake Tanks project, a single fixed speed PAT generating unit at
the Oak Ridge site will be the least expensive and most practical selection. This unit will be
separate from the pump station, although with a Francis type turbine, a single unit could both
pump the flow to Bass Lake and generate energy in the opposite direction. However, the added
cost of the Francis unit does not make this a viable option. The PAT alone cannot provide both
functions due to the operating head variation from the pumping mode to the generating mode.

End of Pipeline Applications:

There are three Georgetown Divide PUD projects that are all raw water supply projects at the
termination of existing pipeline (or siphons) to either an open canal or reservoir. The Kaiser
Siphon (with added pipeline) is a high head application (over 600ft) ideal for a Pelton Wheel
turbine. The other two projects (Sandtrap and Buffalo Hill) are mid-head range projects and have
been analyzed using the PAT application described previously. As indicated for the dam
applications, with mid range head, varied flow and discharge to atmosphere, the Cross-flow
turbine should also be considered as an alternative during the design phase of either of these two
projects.
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Other Design Considerations

The turbine selection is an important component of the hydro station design. However, there are
many other design considerations included in the feasibility analyses. Major project components
that were included in the project layouts and cost estimate as listed below:

Design Components

Pipe, Valves & Fittings
e Intake and Return Tie into existing Pipe
In -Line Bypass Valve, piping & vault
Intake and Return Manifolds
turbine pipe runs
motorized control valves
pressure reducing valve
check valves
isolation valves, reducers, misc fittings
o flow meter
Turbine/Generator Units
e Single or Multiple units

Electrical Equipment & Tie-in to Grid
e Electrical Controls/Switchgear for
turbine/generator units
o  Electrical utility /transformer , misc site
electrical
e Hook-up to Grid (power lines, transformers,
switches)
Building and Misc Structural
e  Masonry building
e Foundation structure (concrete)
e Roofing & Misc supports
Other Misc Items
e Grading, Paving, Drainage and Fencing

e Environmental Mitigation
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Bl Hydrologic and Energy Generation Projections
B2 Economic/Financial Analyses and Assumptions
B2.1 El Dorado Main 2 PRS 1 (Tank 3)

B2.2 El Dorado Main 2 PRS 3

B2.3 Oak Ridge Tanks to Bass Lake Tanks Pumped Storage
B2.4 Sandtrap Siphon

B2.5 Buffalo Hill Siphon

B2.6 Kaiser Siphon

B2.7 Sly Park Dam

B2.8 Pleasant Oak Main (Reservoir B)

B2.9 Pleasant Oak Main PRS 5 (Reservoir 7)

B2.10 Diamond Springs Main PRS 1 (Reservoir 8)
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Hydrologic and Energy Generation Projections
1.0 Introduction

Reliable hydrologic information and energy generation projection for each hydroelectric
option are important in evaluating potential new options as this information is used as
the foundation in determining the potential revenue that can be expected at each
potential new facility. Section 2 describes the hydroelectric analysis performed as part
of the effort to identify hydroelectric opportunities in EI Dorado County. Section 3
describes how energy generation projections were developed for each option.

2.0 Hydrologic Analysis

Information representing the flow of water available at each hydroelectric option was
collected from purveyors. This information included annual, month, daily and
instantaneous flow measurements collected during recent years. This information was
used to develop representative information describing flow available for generation at
each hydroelectric option under the existing condition. In addition to the existing
condition, an evaluation was conducted to investigate the operational benefits to each
hydroelectric option of taking advantage of potential additional new water storage
capacity that could be added to the conveyance system at key locations to allow
efficient timing of flow at each hydroelectric option to take advantage of energy pricing
fluctuations throughout the day providing for an increase in project revenue.

2.1  Existing Condition

Flow information representing existing conditions was used to develop the average
annual flow and distribution of flow that could be put to use at each hydroelectric option.
Flow distribution was evaluated on a monthly and weekly basis as well as the time of
day. This detailed level of hydrologic analysis is important to capture the seasonal,
daily and time of day flow variations to understand the timing of energy generation as
timing is important when estimating revenue of hydroelectric projects.

Flow information available at each hydroelectric option was evaluated based on existing
conditions representing the flow available in year 2008. Hydrologic information used to
represent water available at each individual hydroelectric option is shown below.

Sly Park Dam - Flow information for 2006, 2007, and 2008 was received from El Dorado
Irrigation District (EID) and used to determine annual, seasonal, monthly, and daily flow
available to operate the Sly Park hydroelectric option. The following data was used to
develop representative information to determine the time-of-day flow distribution.
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Summer Weekday - August 18, 2008 (used to estimate time-of-day for June —

September)

Summer Weekend - August 20, 2008 (used to estimate load shape for June —
September)

Fall - October 1, 2008 (used to estimate load shape for October

and November)

Winter - February 1, 2009 (used to estimate load shape for December
— February)
Spring - May 15, 2008 (used to estimate load shape for March — May)

EDM2 PRS1 - Flow information for 2007 was received from EID and used to determine
annual, seasonal, monthly, and daily flow available to operate the EDM2 PRS1
hydroelectric option. The following data was used to develop representative information
to determine the time-of-day flow distribution.

Summer Weekday - September 13, 2008 (used to estimate load shape for June —
September)

Summer Weekend - August 1, 2008 (used to estimate load shape for June —
September)

Fall - October 1, 2008 (used to estimate load shape for October
and November)

Winter - March 1, 2009 (used to estimate load shape for December —
February)

Spring - No information available — no load shaping used for March —
May

EDM2 PRS3 - Flow information for 2007 was received from EID and used to determine
annual, seasonal, monthly, and daily flow available to operate the EDM2 PRS3
hydroelectric option. The time-of-day flow distribution information developed for EDM2
PRS1 was used for this option.

DSM PRS1 - Flow information for 2007 and 2008 was received from EID and used to
determine annual, seasonal, monthly, and daily flow available to operate the DSM
PRS1 hydroelectric option. No load shaping was considered as no information was
available to determine time-of-day flow distribution for this option.
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POM PRS1 @Res B - Flow information for 2007 and 2008 was received from EID and
used to determine annual, seasonal, monthly, and daily flow available to operate the
POM PRS1 @Res B hydroelectric option. The following data was used to develop
representative information to determine the time-of-day flow distribution.

Summer Weekday - August 13, 2008 (used to estimate load shape for June —

September)

Summer Weekend -  August 2, 2008 (used to estimate load shape for June —
September)

Fall - October 1, 2008 (used to estimate load shape for October and
November)

Winter - February 1, 2009 (used to estimate load shape for December —
February)

Spring - May 15, 2008 (used to estimate load shape for March — May)

POM PRS1 Downstream of Res B - Flow information for 2007 and 2008 was received
from EID and used to determine annual, seasonal, monthly, and daily flow available to
operate the POM PRS1 Downstream of Res B hydroelectric option. The time-of-day
flow distribution information developed for POM PRS1 @Res B was used for this option.

POM PRS1 @Res B + POM PRS1 Downstream of Res B — COMBINED - This option is
the combination of POM PRS1 @Res B and POM PRS1 Downstream of Res B.

POM PRS5 @Res 7 - Flow information for 2007 and 2008 was received from EID and
used to determine annual, seasonal, monthly, and daily flow available to operate the
POM PRS5 @Res 7 hydroelectric option. The time-of-day flow distribution information
developed for POM PRS1 @Res B was used for this option.

Oak Ridge Tanks to Bass Lake Tanks Pumped Storage - A representative operation of
the Gold Hill Intertie to Oak Ridge Tanks Pumped Storage hydroelectric option was
developed. The pumping and generation capacity of 10 cfs was used with the following
flow operational information.
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Pump 11 hours a day during the months of October through May
(8 hours during the Night period and 3 hours during the Shoulder-Peak
period)

6 hours a day during the months of June through September
(6 hours during the Night period)

Generate 11 hours a day during the months of October through May
(8 hours during the Super-Peak period and 3 hours during the Shoulder-
Peak period)

6 hours a day during the months of June through September
(6 hours during the Super-Peak period)

Buffalo Hill Siphon - Representative flow information was received from Georgetown
Divide Public Utility District (GDPUD) and used to determine annual, seasonal, monthly,
and daily flow available to operate the Buffalo Hill hydroelectric option. No load shaping
was considered under existing conditions as flow in the Georgetown Ditch tends to be
fairly consistent throughout the day.

Kaiser Siphon - Representative flow information was received from GDPUD and used to
determine annual, seasonal, monthly, and daily flow available to operate the Kaiser
Siphon hydroelectric option. No load shaping was considered under existing conditions
as flow in the Georgetown Ditch tends to be fairly consistent throughout the day.

Sandtrap Siphon - Representative flow information was received from GDPUD and
used to determine annual, seasonal, monthly, and daily flow available to operate the
Sand Trap Siphon hydroelectric option. No load shaping was considered under existing
conditions as flow in the Georgetown Ditch tends to be fairly consistent throughout the
day.

2.2  Reoperation

In addition to the existing condition, an evaluation was conducted to investigate the
additional project revenue that could be developed at the hydro options along the
Georgetown Ditch and Pleasant Oak Main water systems. The simulated reoperation
would take advantage of potential additional water storage capacity that could be added
to the conveyance system at key locations to allow reoperation of the hydroelectric
options to generate more energy during the Super-Peak Period as identified by the
State of California Public Utility Commission’s Feed-In Tariff program. The Super-Peak
period occurs from 12:00 noon — 8:00 pm Monday — Friday (8 hours), except on
holidays.

The reoperation scenarios were designed to allow water that under existing conditions
passed through the hydroelectric options during Shoulder Peak and Night periods to
instead pass through during the Super-Peak period. This doesn’t increase the overall

July 24, 2009 B-4 Final El Dorado County
Hydro Development Options Study



generation amount (in fact commonly produces a slight reduction with the preliminary
project designs due to reduced turbine efficiencies), but does provide significantly more
energy during the Super-Peak period increasing project revenue significantly.

3.0 Energy Generation Projections

Projected energy generation for each hydroelectric option was developed based on time
distribution of flow defined by the Super-Peak, Shoulder-Peak and Night periods of the
day as used in the State of California Public Utility Commission’s Feed-In Tariff program
and is shown below.

2008 Market Price Referent
Feed-In Tariff Time of Day Definitions

Period (all year) Definition

Super Peak 12:00 noon — 8:00 pm Monday — Friday (except holidays)
Shoulder Peak 6:00 am — 12:00 noon, 8:00 pm — 10:00 pm Monday — Friday
(except holidays)
6:00 am — 10:00 pm on weekends and holidays

Night 10:00 pm — 6:00 am the following day

Projected energy generation was estimated based on available flow, effective head,
efficiency, loss estimates and operation. Energy generation projections were developed
for both the existing condition and under the reoperation scenarios.

Generation estimates were developed for year 2008 and escalated by 0.5% per year,
where appropriate, to account for future increase in water flow available at certain
hydroelectric option sites to reflect an increase in available flow made possible by
increasing consumptive demands and water deliveries. Project options are assumed to
begin operation during year 2011. Generation was investigated for both 20 and 30 year
periods.

The remainder of this appendix contains detailed information on hydrologic flow and
energy generation projections for each of the hydrologic options.
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El Dorado Hydroelectric Options - EXISTING CONDITIONS

Power Generation

Project Option Period Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Sly Park Dam Super-Peak 13.1 12.7 17.6 20.9 53.7 59.9 32.7 66.7 61.0 67.8 36.9 16.2 460
2011-30 Generation Shoulder 29.8 28.8 31.3 37.3 95.7 106.3 58.2 118.5 108.4 97.7 53.2 36.6 800
(mWh) Night 23.4 22.6 20.6 24.6 63.1 77.9 42.6 86.8 79.4 66.5 36.2 28.8 570
TOTAL 66.3 64.1 69.5 82.8 212.4 244.1 133.5 272.0 248.8 231.9 126.3 81.5 1,830
Super-Peak 20% 20% 25% 25% 25% 25% 25% 25% 25% 29% 29% 20% 25%
% of generation Shoulder 45% 45% 45% 45% 45% 44% 44% 44% 44% 42% 42% 45% 44%
Night 35% 35% 30% 30% 30% 32% 32% 32% 32% 29% 29% 35% 31%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
El Dorado Main 2 PRS 1 (Tank 3) Super-Peak 24.3 22.0 20.4 37.4 52.6 35.5 36.6 36.6 45.7 40.7 33.1 22.0 410
2011-30 Generation Shoulder 43.9 39.7 36.7 67.4 94.8 63.8 66.0 66.0 82.3 77.0 66.4 40.0 740
(mWh) Night 34.4 31.0 28.5 52.4 73.7 53.9 54.8 55.6 67.8 56.3 48.3 31.1 590
TOTAL 102.6 92.7 85.6 157.2 221.1 153.1 157.4 158.2 195.9 174.0 147.8 93.1 1,740
Super-Peak 24% 24% 24% 24% 24% 23% 23% 23% 23% 23% 22% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 42% 42% 42% 42% 44% 45% 43% 43%
Night 33% 33% 33% 33% 33% 35% 35% 35% 35% 32% 33% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
El Dorado Main PRS3 Super-Peak 6.4 9.9 12.4 20.8 24.9 28.5 27.7 29.4 24.9 13.3 6.5 10.9 220
2011-30 Generation Shoulder 10.7 16.6 22.4 37.5 44.8 43.5 38.8 44.9 46.8 37.9 18.7 18.4 380
(mWh) Night 8.3 12.9 17.4 29.2 34.8 35.8 39.3 36.9 34.6 18.6 13.6 14.3 300
TOTAL 25.4 39.4 52.3 87.5 104.4 107.7 105.7 111.3 106.2 69.8 38.7 43.6 890
Super-Peak 25% 25% 24% 24% 24% 26% 26% 26% 23% 19% 17% 25% 25%
% of generation Shoulder 42% 42% 43% 43% 43% 40% 37% 40% 44% 54% 48% 42% 43%
Night 33% 33% 33% 33% 33% 33% 37% 33% 33% 27% 35% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 101%
Diamond Springs Main PRS 1 Super-Peak 9.1 8.2 131 11.2 22.5 17.5 16.2 16.2 16.3 11.6 12.7 9.1 160
(Reservoir 8) 2011-30 Generation Shoulder 16.4 14.8 23.6 20.1 40.6 31.6 29.2 29.2 29.3 20.8 22.8 16.4 290
(mWh) Night 12.7 11.5 18.3 15.7 31.6 24.5 22.7 22.7 22.8 16.2 17.7 12.7 230
TOTAL 38.2 34.5 55.0 47.0 94.7 73.6 68.1 68.1 68.4 48.6 53.2 38.2 690
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 23%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 42%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 99%
POM PRS1 @Res B Super-Peak 9.3 8.4 14.8 22.8 25.5 32.2 29.8 28.9 31.7 20.1 14.5 11.4 250
2011-30 Generation Shoulder 16.7 15.1 26.7 41.1 45.9 58.0 53.6 52.0 57.8 36.8 26.0 20.7 450
(mWh) Night 13.0 11.8 20.8 32.0 35.7 45.1 41.7 40.5 44.4 28.9 20.3 16.2 350
TOTAL 39.1 35.3 62.3 96.0 107.1 135.4 125.1 121.4 133.9 85.8 60.8 48.3 1,050
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 23% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 34% 33% 33% 33%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Super-Peak 14.0 12.8 21.5 33.8 38.1 49.5 48.7 48.4 48.2 30.1 20.1 16.6 380
POM PRS1 Downstream of Res B 2011-30 Generation Shoulder 25.2 23.0 38.7 60.9 68.6 89.3 87.7 87.2 87.9 54.1 37.4 29.9 690
(mWh) Night 19.6 17.9 30.1 47.3 53.4 69.3 68.1 67.8 67.5 42.4 28.4 23.3 540
TOTAL 58.7 53.7 90.4 142.0 160.2 208.2 204.5 203.4 203.6 126.6 85.9 69.8 1,610
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 23% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 34% 33% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Pleasant Oak Main (Reservoir B) Super-Peak 22.8 20.6 33.3 32.9 63.6 71.5 76.7 76.7 61.9 34.0 32.2 22.8 550
2011-30 Generation Shoulder 41.0 37.0 60.0 59.3 114.5 131.0 138.1 138.1 111.0 67.4 57.7 41.0 1,000
(mWh) Night 31.9 28.8 46.6 46.1 89.1 100.5 107.1 106.3 85.2 57.8 44.1 31.9 780
TOTAL 95.6 86.3 139.9 138.3 267.2 303.0 322.0 321.1 258.1 159.3 134.1 95.6 2,320
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 21% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 42% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 36% 33% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Pleasant Oak Main PRS 1 Super-Peak 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
(Reservoir 8) 2011-30 Generation Shoulder 35.9 32.5 35.9 34.8 35.9 0.0 0.0 0.0 0.0 35.9 34.8 35.9 280
(mWh) Night 95.8 86.5 95.8 92.7 95.8 52.7 54.4 54.4 52.7 95.8 92.7 95.8 970
TOTAL 131.7 119.0 131.7 127.5 131.7 52.7 54.4 54.4 52.7 131.7 127.5 131.7 1,247
Super-Peak 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
% of generation Shoulder 27% 27% 27% 27% 27% 0% 0% 0% 0% 27% 27% 27% 22%
Night 73% 73% 73% 73% 73% 100% 100% 100% 100% 73% 73% 73% 78%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
. Super-Peak 48.0 43.3 48.0 46.4 48.0 26.4 27.3 27.3 26.4 48.0 46.4 48.0 480
Oak Ridge Tanks to Bass Lake R
Tanks Pumped Storage 2011-30 Pumping Shoulder 44.4 40.1 44.4 42.9 44.4 10.6 10.9 10.9 10.6 44.4 42.9 44.4 390
(mWh) Night 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
TOTAL 92.3 83.4 92.3 89.3 92.3 37.0 38.2 38.2 37.0 92.3 89.3 92.3 870
Super-Peak 52% 52% 52% 52% 52% 71% 71% 71% 71% 52% 52% 52% 55%
% of generation Shoulder 48% 48% 48% 48% 48% 29% 29% 29% 29% 48% 48% 48% 45%
Night 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Super-Peak 8.9 8.0 8.9 8.6 28.9 27.9 28.9 28.9 27.9 8.9 8.6 8.9 200
2011-30 Generation Shoulder 16.0 14.4 16.0 15.4 52.0 50.3 52.0 52.0 50.3 16.0 15.4 16.0 370
(mWh) Night 12.4 11.2 12.4 12.0 40.4 39.1 40.4 40.4 39.1 12.4 12.0 12.4 280
TOTAL 37.2 33.6 37.2 36.0 121.2 117.3 121.2 121.2 117.3 37.2 36.0 37.2 850
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 44%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Kaiser Siphon Super-Peak 46.7 42.1 46.7 45.1 110.9 107.3 110.9 110.9 107.3 46.7 45.1 46.7 870
2011-30 Generation Shoulder 84.0 75.8 84.0 81.3 199.6 193.1 199.6 199.6 193.1 84.0 81.3 84.0 1,560
(mWh) Night 65.3 59.0 65.3 63.2 155.2 150.2 155.2 155.2 150.2 65.3 63.2 65.3 1,210
TOTAL 195.9 177.0 195.9 189.6 465.6 450.6 465.6 465.6 450.6 195.9 189.6 195.9 3,640
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Buffalo Hill Siphon Super-Peak 11.6 10.5 11.6 11.3 29.7 28.7 29.7 29.7 28.7 11.6 11.3 11.6 230
2011-30 Generation Shoulder 20.9 18.9 20.9 20.3 53.4 51.7 53.4 53.4 51.7 20.9 20.3 20.9 410
(mWh) Night 16.3 14.7 16.3 15.8 41.6 40.2 41.6 41.6 40.2 16.3 15.8 16.3 320
TOTAL 48.8 44.1 48.8 47.3 124.7 120.6 124.7 124.7 120.6 48.8 47.3 48.8 950
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 101%
Sand Trap Siphon Super-Peak 10.7 9.7 10.7 10.4 39.8 38.5 39.8 39.8 38.5 10.7 10.4 10.7 270
2011-30 Generation Shoulder 19.3 17.5 19.3 18.7 71.7 69.3 71.7 71.7 69.3 19.3 18.7 19.3 490
(mWh) Night 15.0 13.6 15.0 14.6 55.7 53.9 55.7 55.7 53.9 15.0 14.6 15.0 380
TOTAL 45.1 40.8 45.1 43.7 167.2 161.8 167.2 167.2 161.8 45.1 43.7 45.1 1,130
Super-Peak 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24% 24%
% of generation Shoulder 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43% 43%
Night 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 34%
TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 101%
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B2.1 El Dorado Main 2 PRS 1 (Tank 3)

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 10 10.8 160 9 130 218 80% 22.8 10.1 150 9 130 218 80% 22.8 10.1 120 9 110 220 80% 18.4
Feb 10 10.8 140 9 120 218 80% 20.6 10.1 130 9 120 218 80% 20.6 10.1 110 9 100 220 80% 16.7
Mar 12 12.0 180 9 130 215 68% 19.1 12.0 180 9 130 215 68% 19.1 12.0 140 9 110 215 68% 15.3
Apr 15 15.0 210 15 210 208 80% 35.1 15.0 210 15 210 208 80% 35.1 15.0 170 15 170 208 80% 28.1
May 24 24.0 350 24 350 177 80% 49.4 24.0 350 24 350 177 80% 49.4 24.0 280 24 280 177 80% 39.6
Jun 37 355 500 24 340 135 73% 33.3 41.8 590 24 340 135 73% 33.3 37.0 420 24 270 135 73% 26.6
Jul 38 36.5 530 24 350 135 73% 34.4 42.9 630 24 350 135 73% 34.4 38.0 450 24 280 135 73% 275
Aug 37 355 520 24 350 135 73% 34.4 41.8 610 24 350 135 73% 344 37.0 430 24 280 135 73% 275
Sep 27 25.9 370 24 340 163 78% 43.0 30.5 430 24 340 163 78% 43.0 27.0 310 24 270 163 78% 34.4
Oct 16 15.2 220 16 230 205 80% 38.2 17.0 250 17 250 203 80% 40.2 17.0 200 17.0 200 203 80% 32.1
Nov 14 13.3 190 13.3 190 213 78% 311 14.8 210 14.8 210 210 79% 34.7 14.8 170 14.8 170 210 79% 27.7
Dec 8 8.6 130 8 120 222 80% 20.7 8.1 120 8.1 120 222 80% 20.9 8.1 90 8.1 90 222 80% 16.7
Total = 21 20.3 3,500 17 2,860 - - 380.0 22.3 3,860 17 2,900 - - 390.0 20.8 2,890 17 2,330 - - 310.0
Total Night Efficiency
Weekday Weekend System Flow Turbine Flow Head Eff
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008 (cfs) (cfs) (ft) (%)
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation* 5 5 225 50%
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh) 6 6 224 72%
Jan 10 10.1 150 9 130 220 80% 23.0 10.1 60 9 50 220 80% 9.2 102.6 105 96.4 7 7 223 7%
Feb 10 10.1 130 9 120 220 80% 20.8 10.1 50 9 50 220 80% 8.3 92.7 95 87 8 8 222 80%
Mar 12 12.0 180 9 130 215 68% 19.1 12.0 70 9 50 215 68% 7.7 85.6 88 80 9 9 221 80%
Apr 15 15.0 210 15 210 208 80% 35.1 15.0 90 15 90 208 80% 14.1 157.2 161 148 10 9 220 80%
May 24 24.0 350 24 350 177 80% 494 24.0 140 24 140 177 80% 19.8 221.1 227 208 11 9 218 80%
Jun 37 311 440 24 340 147 75% 37.3 37.0 210 24 140 135 73% 13.3 153.1 157 144 12 9 215 68%
Jul 38 31.9 470 24 350 144 75% 37.7 38.0 220 24 140 135 73% 13.8 1574 161 148 13 13 213 78%
Aug 37 311 460 24 350 147 75% 38.5 37.0 220 24 140 135 73% 13.8 158.2 162 149 14 14 210 79%
Sep 27 22.7 320 22.7 320 182 80% 46.5 27.0 150 24.0 140 163 78% 17.2 195.9 201 184 15 15 208 80%
Oct 16 15.8 230 15.8 230 205 80% 37.8 15.8 90 15.8 90 205 80% 15.1 174.0 178 163 16 16 205 80%
Nov 14 13.9 200 13.9 200 210 79% 324 13.9 80 13.9 80 210 79% 13.0 147.8 152 139 17 17 203 80%
Dec 8 8.1 120 8.1 120 222 80% 20.9 8.1 50 8.1 50 222 80% 8.4 93.1 96 87 18 17 200 80%
Total = 21 18.8 3,260 17 2,850 - - 400.0 20.7 1,430 17 1,160 - - 150.0 1,740 1,780 1,630 19 17 198 80%
* Assumed at 97% of flow available for generation. 20 17 195 80%
21 21 191 71%
22 22 186 80%
Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow 23 23 182 80%
' ' ' 24 24 177 80%
90% 240 30 25 24 173 80%
80% | 220 | - o | 26 23 168 79%
_ 70% | u 27 23 163 78%
S oom | F T 2 28 22 159 78%
2 50% | < 180 | T 29 22 154 77%
S aow | § o0 | g 30 21 150 76%
o 30% | o0 | 5 10| 31 21 147 75%
20% | 32 20 144 75%
10% | 120 | ® ] 33 20 141 74%
0% ‘ ‘ ‘ 100 ‘ ‘ ‘ 0 ‘ ‘ . 34 19 138 74%
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40 35 19 135 73%
System Flow (CFS) System Flow (CFS) System Flow (CFS)
B-7 Final El Dorado Couty
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B2.1 El Dorado Main 2 PRS 1 (Tank 3)

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

$ 1,556,000 360
$ 7,058 1,739
$ 5610|$ 117.30
$ 3,399 2011
$ 3,213 30
2.50% 20
6.00% 50
6.00% 1.50%

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

PP PP DPP DR P

Plant Size (kW)

Avg. Annual Gen (MWh)

Baseline Market Price Referent ($/MWh)
Initial Year of Operation

Term of Debt (Years)

Length of Initial Contract (Years)

Length of Contract

10

101.75
104.00
106.98
109.98
112.78
116.05
119.71
123.67
128.02
132.71
137.76

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

PP PP DPP DR P

15

107.48
110.46
114.05
117.76
121.22
125.03
129.15
133.52
138.14
142.98
147.97

Project Physical Life (Years)
Finance Fee
011 012 2013
0.36 0.36 0.36
1,739 1,739 1,739
$ 118.46 $ 118.46 $ 118.46
$ 205976 $ 205976 $ 205,976
$ (7,058) $ (7,234) $ (7,415)
$ (5,610) $ (5,750) $ (5,894)
$ (3,399) $ (3,484) $ (3,571)
$ (3,213) $ (3,293) $ (3,376)
$ (19,280) $ (19,762) $ (20,256)
$ 186,696 $ 186,214 $ 185,720
$ (19,977) $ (21,176) $ (22,446)
$ (94,760) $ (93,562) $ (92,291)
$ (114,737) $ (114,737) $ (114,737)
$ 71,958 $ 71,476 $ 70,982
$ (1,392,644) $ 186,214 $ 185,720
$ (1,300,709) $ (1,208,057) $ (1,114,628)
$ 71,958 $ 67,431 $ 63,174
1.63 1.62 1.62
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
24.3 22.0 20.4
439 39.7 36.7
344 31.0 28.5
102.6 92.7 85.6
$ 3,109 $ 2,808 $ 2,702
$ 4,949 $ 4,470 $ 3,701
$ 3,143 $ 2839 $ 2,109
$ 11,201 $ 10,117 $ 8,512
$ 109.15 $ 109.15 $ 99.43
20
$ 113.90
$ 117.30
$ 121.26
$ 125.27
$ 128.97
$ 132.90
$ 137.06
$ 141.44
$ 146.03
$ 150.80
$ 155.78

11.46%
$ 777,089
14
55%
1.53
$ 118.46
$ 895
014
0.36
1,739
$ 118.46
$ 205,976
$ (7,601)
$ (6,041)
$ (3,660)
$ (3,460)
$ (20,762)
$ 185,213
$ (23,793)
$ (90,944)
$ (114,737)
$ 70,476
$ 185,213
$ (1,020,360)
$ 59,173
1.61
Apr
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
37.4
67.4
52.4
157.2
$ 4,960
$ 6,795
$ 3,871
$ 15,626
$ 99.43

IRR

NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)

Capital Cost per Avg Annual Generation ($/MWh)

2015 016 2017
0.36 0.36 0.36
1,739 1,739 1,739
$ 118.46 $ 118.46 $ 118.46 $
$ 205976 $ 205976 $ 205976 $
$ (7,791) $ (7,985) $ (8,185) $
$ (6,192) $ (6,347) $ (6,506) $
$ (3,752) $ (3,846) $ (3,942) $
$ (3,547) $ (3,635) $ (3,726) $
$ (21,282) $ (21,814) $ (22,359) $
$ 184694 $ 184,162 $ 183617 $
$ (25,220) $ (26,734) $ (28,338) $
$ (89,517) $ (88,004) $ (86,400) $
$ (114,737) $ (114,737) $ (114,737) $
$ 69,957 $ 69,425 $ 68,880 $
$ 184694 $ 184,162 $ 183617 $
$ (925,182) $ (829,024) $ (731,807) $
$ 55,412 $ 51,878 $ 48,557 $
1.61 1.61 1.60
May Jun Jul
1.130 2.010 2.010
0.860 1.140 1.140
0.630 0.720 0.720
$ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 13372 $ 13372 $
$ 73.90 $ 84.46 $ 84.46 $
52.6 355 36.6
94.8 63.8 66.0
73.7 53.9 54.8
221.1 153.1 157.4
$ 6,978 $ 8,360 $ 8639 $
$ 9,560 $ 8,535 $ 8,820 $
$ 5447 $ 4548 $ 4,629 $
$ 21,985 $ 21,443 $ 22,088 $
$ 99.43 $ 140.03 $ 14032 $

N
(=}
=
o

0.36
1,739
118.46
205,976

(8,390)
(6,669)
(4,040)
(3,819)
(22,918)

183,058

(30,038)
(84,699)
(114,737)

68,321

183,058
(633,448)
45,437

1.60

Aug

2.010
1.140
0.720

235.77
133.72
84.46

36.6
66.0
55.6
158.2

8,639
8,820
4,700
22,158

140.03

©® &

@B B H B

@

L A

©

019
0.36
1,739
118.46
205,976

(8,599)
(6,835)
(4,141)
(3,915)
(23,491)

182,485

(31,840)
(82,897)
(114,737)

67,748

182,485
(533,860)
42,506

1.59

Sep

2.010
1.140
0.720

235.77
133.72
84.46

45.7
82.3
67.8
195.9

10,786
11,011

5,727
27,523

140.50

©® &

@B B H B R
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L

©

N
(=}
>
(=}

0.36
1,739
118.46
205,976

(8,814)
(7,006)
(4,245)
(4,013)
(24,078)

181,898

(33,751)
(80,987)
(114,737)

67,160

181,898
(432,949)
39,752

1.59

Oct

1.090
0.960
0.780

127.86
112.61
91.49

40.7
77.0
56.3
174.0

5,197
8,669
5,155
19,022

109.33

©® &

@B B PH B

L

©

N}
(=}
N
=

0.36
1,739
118.46
205,976

(9,035)
(7,181)
(4,351)
(4,113)
(24,680)

181,296

(35,776)
(78,962)
(114,737)

66,558

181,296
(330,615)
37,166

1.58

1.090
0.960
0.780

127.86
112.61
91.49

33.1
66.4
48.3
147.8

4,236
7,481
4,416
16,133

109.13

©® &

BB PH B

@

LR

©

022 2023
0.36 0.36
1,739 1,739
11846 $  118.46

205976 $ 205,976
(9,261) $ (9,492)
(7,361) $ (7,545)
(4,460) $ (4,571)
(4,216) $ (4,321)

(25,297) $  (25,929)

180,679 $ 180,046

(37,922) $  (40,198)

(76,815) $  (74,540)

(114,737) $  (114,737)
65941 $ 65309

180,679 $ 180,046

(226,752) $  (121,245)
34,737 $ 32,457
1.57 1.57

Dec TOTAL
1.090
0.960
0.780
127.86 $  1,980.02
112.61 $ 1,400.56
9149 $ 1,016.99
22.0 407.0
40.0 744.0
31.1 587.9
93.1 1,738.8
2814 $ 69,228
4506 $ 87,316
2,848 $ 49,431
10,168 $ 205,976
109.16 $  118.46

2024 025
0.36 0.36

1,739 1,739

$ 11846 $  118.46
$ 205976 $ 205976
$ (9,730) $ (9,973)
$ (7,733) $ (7,927)
$ (4,686) $ (4,803)
$ (4,429) $ (4,540)
$ (26578) $  (27,242)
$ 179398 $ 178,734
$ (42609 $  (45,166)
$  (72128) $  (69,571)
$ (114,737) $  (114,737)
$ 64661 $ 6399
$ 179398 $ 178,734
$ (13975 $ 95,187
$ 30315 $ 28306
1.56 1.56

14

Source: PG&E Advice Letter
3410-E. January 27, 2009

$
$

$
$
$

$
$

$
$

N
(=}
DS}
o>

0.36
1,739
118.46
205,976

(10,222)
(8,125)
(4,923)
(4,653)

(27,923)

178,053
(47,876)
(66,861)

(114,737)

63,315
178,053
206,378

26,419

1.55
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$
$
$
$

$
$

N
=]
N
~

0.36
1,739
118.46
205,976

(10,478)
(8,328)
(5,046)
(4,770)

(28,621)

177,354
(50,748)
(63,989)

(114,737)

62,617
177,354
319,744

24,649

1.55
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028
0.36
1,739
118.46
205,976

(10,740)
(8,536)
(5,.172)
(4,889)

(29,337)

176,639
(53,793)
(60,944)

(114,737)

61,902
176,639
435,439

22,988

1.54

17
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$
$
$

$
$

$
$

N
(=}
N}
©

0.36
1,739
118.46
205,976

(11,008)
(8,750)
(5,301)
(5,011)

(30,070)

175,906
(57,021)
(57,716)

(114,737)

61,168
175,906
553,628

21,430

1.53

18

$
$
$
$

$
$

N
(=}
[}
l=}

0.36
1,739
118.46
205,976

(11,283)
(8,968)
(5,434)
(5.136)

(30,822)

175,154
(60,442)
(54,295)

(114,737)

60,416
175,154
674,487

19,968

1.53
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B2.2 El Dorado Main 2 PRS 3

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 5 5.4 80 5.4 80 152 50% 6.0 5.1 70 5.1 70 152 50% 5.6 5.1 60 5.1 60 152 50% 4.5
Feb 6 6.5 90 6.5 90 151 72% 9.3 6.1 80 6.1 80 151 72% 8.7 6.1 60 6.1 60 151 72% 6.9
Mar 7 7.0 100 7.0 100 149 77% 11.7 7.0 100 7.0 100 149 77% 11.7 7.0 80 7.0 80 149 77% 9.3
Apr 13 13.0 180 13.0 180 137 78% 19.6 13.0 180 13.0 180 137 78% 19.6 13.0 150 13.0 150 137 78% 15.6
May 19 19.0 280 17 250 118 80% 23.3 19.0 280 17 250 118 80% 23.3 19.0 220 17 200 118 80% 18.7
Jun 25 24.0 340 24 340 99 80% 26.8 28.3 400 22 310 84 78% 20.3 25.0 280 24 270 95 80% 20.5
Jul 27 25.9 380 23.5 340 95 80% 26.0 30.5 450 21 310 73 76% 17.0 27.0 320 23 270 92 79% 19.5
Aug 25 24.0 350 24 350 99 80% 27.7 28.3 410 22 320 84 78% 21.0 25.0 290 24 280 95 80% 21.2
Sep 19 18.2 260 17 240 122 80% 23.4 21.5 300 215 300 107 80% 25.9 19.0 220 17 190 118 80% 18.1
Oct 12 11.4 170 9 130 140 68% 12.5 12.7 190 12.7 190 137 78% 19.8 12.7 150 12.7 150 137 78% 15.8
Nov 6 5.7 80 5.7 80 152 50% 6.1 6.4 90 6.4 90 151 2% 9.7 6.4 70 6.4 70 151 72% 7.8
Dec 6 6.5 90 6.5 90 151 72% 10.3 6.1 90 6.1 90 151 72% 9.6 6.1 70 6.1 70 151 72% 7.7
Total = 14 13.9 2,400 13 2,270 - - 200.0 15.3 2,640 13 2,290 - - 190.0 14.3 1,970 13 1,850 - - 170.0
Total Night Efficiency
Weekday Weekend System Flow Turbine Flow Head Eff
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008 (cfs) (cfs) (ft) (%)
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation* 5 5 152 50%
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh) 6 6 151 72%
Jan 5 5.1 70 5.1 70 152 50% 5.6 5.1 30 5.1 30 152 50% 2.2 25 26 24 7 7 149 77%
Feb 6 6.1 80 6.1 80 151 72% 8.7 6.1 30 6.1 30 151 72% 3.5 39 40 37 8 8 148 80%
Mar 7 7.0 100 7.0 100 149 77% 11.7 7.0 40 7.0 40 149 7% 4.7 52 54 49 9 9 146 80%
Apr 13 13.0 180 13.0 180 137 78% 19.6 13.0 70 13.0 70 137 78% 7.8 87 90 82 10 9 145 80%
May 19 19.0 280 17 250 118 80% 23.3 19.0 110 17 100 118 80% 9.3 104 107 98 11 9 142 80%
Jun 25 21.0 300 21 300 111 71% 23.3 25.0 140 24 140 95 80% 10.3 108 111 101 12 9 140 68%
Jul 27 22.7 330 22.7 330 103 80% 27.2 27.0 160 23 130 92 79% 9.7 106 108 99 13 13 137 78%
Aug 25 21.0 310 21 310 111 71% 24.1 25.0 150 24 140 95 80% 10.6 111 114 105 15 15 134 80%
Sep 19 16.0 230 16.0 230 130 80% 234 19.0 110 17.0 100 118 80% 9.0 106 109 100 16 16 130 80%
Oct 12 11.9 170 9.0 130 140 68% 12.5 11.9 70 9.0 50 140 68% 5.0 70 72 66 17 17 126 80%
Nov 6 5.9 80 5.9 80 151 72% 9.1 5.9 30 5.9 30 151 72% 3.6 39 40 36 18 17 122 80%
Dec 6 6.1 90 6.1 90 151 72% 9.6 6.1 40 6.1 40 151 72% 3.8 44 45 41 19 17 118 80%
Total = 14 12.9 2,220 12 2,150 - - 200.0 14.2 980 13 900 - - 80.0 890 910 840 20 17 115 80%
* Assumed at 97% of flow available for generation. 21 21 111 71%
22 22 107 80%
23 23 103 80%
24 24 99 80%
Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow 25 24 95 80%
90% 145 25 30 21 73 76%
80% |
_ 70% | \/ \/ 140 o 20 |
9\; 00% %\ 135 &;/
E 50% - ”;; % 15 1
2 40% 9] c
5 20% | T 130 g 10
=
20% 1 125 5 |
10%
0% 120 0
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
System Flow (CFS) System Flow (CFS) System Flow (CFS)
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B2.2 El Dorado Main 2 PRS 3

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

$ 1,409,000 195 [Plant Size (kW)
$ 7,058 892 |Avg. Annual Gen (MWh)
$ 2,937 $ 117.30 [Baseline Market Price Referent ($/MWh)
$ 3,075 2011 [Initial Year of Operation
$ 2,614 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% 50 |Project Physical Life (Years)
6.00% 1.50%|Finance Fee
011 012 2013
0.20 0.20 0.20
892 892 892
$ 12295 $ 12295 $ 122.95
$ 109,667 $ 109,667 $ 109,667
$ (7,058) $ (7,234) $ (7,415)
$ (2,937) $ (3,010) $ (3,086)
$ (3,075) $ (3,152) $ (3,231)
$ (2,614) $ (2,679) $ (2,746)
$ (15,684) $ (16,076) $ (16,478)
$ 93,983 $ 93,591 $ 93,189
$ (18090) $  (19,175) $  (20,326)
$ (85808) $  (84,723) $  (83,572)
$ (103,898) $ (103,898) $ (103,898)
$ (9,914) $ (10,306) $ (10,708)
$ (1,336,152) $ 93591 $ 93,189
$ (1,327,976) $ (1,319,108) $ (1,309,490)
$ 9,914) $ 9,723) $ (9,530)
0.90 0.90 0.90
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
6.4 9.9 12.4
10.7 16.6 22.4
8.3 12.9 17.4
254 394 52.3
$ 813 $ 1260 $ 1,649
$ 1,205 $ 1,869 $ 2,259
$ 762 $ 1,181 $ 1,287
$ 2,780 $ 4310 $ 5,195
$ 109.50 $ 109.50 $ 99.43
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 110.46 $ 117.30
$ 106.98 $ 11405 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 112.78 $ 12122 % 128.97
$ 116.05 $ 125.03 $ 132.90
$ 11971 $ 129.15 $ 137.06
$ 123.67 $ 13352 $ 141.44
$ 128.02 $ 138.14 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 13776 $ 14797 $ 155.78

2.57% IRR
$ (152,982)|NPV
>20 Payback Period (Years)
52% Capacity Factor
0.81 [Minimum Annual Debt Service Coverage
$ 122.95 [Average Price Received ($/MWh)
$ 1,580 [Capital Cost per Avg Annual Generation ($/MWh)
014 015 016 2017
0.20 0.20 0.20 0.20
892 892 892 892
$ 12295 $ 12295 $ 12295 $ 12295 $
$ 109,667 $ 109,667 $ 109,667 $ 109,667 $
$ (7,601) $ (7,791) $ (7,985) $ (8,185) $
$ (3,163) $ (3,242) $ (3,323) $ (3,406) $
$ (3,311) $ (3,394) $ (3.479) $ (3,566) $
$ (2,815) $ (2,885) $ (2,958) $ (3,031) $
$ (16,890) $ (17,312) $ (17,745) $ (18,189) $
$ 92,777 $ 92,355 $ 91,922 $ 91,479 $
$ (21,545) $  (22,838) $  (24,208) $  (25661) $
$ (82,353) $  (81,060) $  (79,690) $  (78,237) $
$  (103,898) $ (103,898) $ (103,898) $ (103,898) $
$ (11,120) $  (11,543) $  (11,975) $  (12,419) $
$ 92,777 $ 92,355 $ 91,922 $ 91,479 $
$ (1,299,066) $ (1,287,770) $ (1,275,538) $ (1,262,296) $
$ (9,337) $ (9,143) $ (8,949) $ (8,755) $
0.89 0.89 0.88 0.88
Apr May Jun Jul
1.130 1.130 2.010 2.010
0.860 0.860 1.140 1.140
0.630 0.630 0.720 0.720
$ 13255 $ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 100.88 $ 133.72 $ 13372 $
$ 73.90 $ 73.90 $ 84.46 $ 84.46 $
20.8 249 285 27.7
375 44.8 43.5 38.8
29.2 34.8 35.8 39.3
875 104.4 107.7 105.7
$ 2,761 $ 3,295 $ 6,719 $ 6,523 $
$ 3,782 $ 4514 $ 5815 $ 5184 $
$ 2,155 $ 2572 $ 3,019 $ 3320 $
$ 8,697 $ 10,382 $ 15,553 $ 15,027 $
$ 99.43 $ 99.43 $ 14437 $ 14211 $

N
(=}
=
o

0.20
892
122.95
109,667

(8,390)
(3,491)
(3,655)
(3,107)
(18,643)

91,024

(27,200)
(76,698)
(103,898)

(12,874)

91,024
(1,247,970)
(8,562)

0.88

Aug

2.010
1.140
0.720

235.77
133.72
84.46

29.4
44.9
36.9
111.3

6,943
6,009
3,120
16,072

144.37

$
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$

$
$
$

$
$

$
$
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LR

019
0.20
892
122.95
109,667

(8,599)
(3,578)
(3,747)
(3,185)
(19,109)

90,558

(28,832)
(75,066)
(103,898)

(13,340)

90,558
(1,232,477)
(8,370)

0.87

Sep

2.010
1.140
0.720

235.77
133.72
84.46

24.9
46.8
34.6
106.2

5,865
6,258
2,920
15,043

141.58

B-10

$
$
$
$

$
$
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LR
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N
(=}
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0.20
892
122.95
109,667

(8,814)
(3,668)
(3,840)
(3,265)
(19,587)

90,080

(30,562)
(73,336)
(103,898)

(13,817)

90,080
(1,215,733)
(8,179)

0.87

Oct

1.090
0.960
0.780

127.86
112.61
91.49

133
37.9
18.6
69.8

1,697
4,268
1,700
7,665

109.89

$
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$

$
$
$
$

$
$

L

©

N}
(=}
N
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0.20
892
122.95
109,667

(9,035)
(3,760)
(3,936)
(3,346)
(20,077)

89,591

(32,396)
(71,502)
(103,898)

(14,307)

89,591
(1,197,644)
(7,989)

0.86

1.090
0.960
0.780

127.86
112.61
91.49

6.5
18.7
136
38.7

830
2,101
1,240
4,172

107.77

$
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$

$
$
$

$
$

$
$
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LR

022 2023
0.20 0.20
892 892

12295 $ 12295
109,667 $ 109,667
(9,261) $ (9,492)
(3,854) $ (3,950)
(4,035) $ (4,136)
(3.430) $ (3,516)
(20,579) $  (21,093)
89,089 $ 88574
(34,340) $  (36,400)
(69,558) $  (67,498)
(103,898) $  (103,898)
(14,809) $  (15,324)
89,089 $ 88,574
(1,178,113) $ (1,157,037)
(7,801) $ (7,615)
0.86 0.85
Dec TOTAL
1.090
0.960
0.780
127.86 $  1,980.02
112.61 $ 1,400.56
9149 $ 1,016.99
10.9 2155
18.4 380.9
14.3 295.6
436 892.0
1,395 $ 39,751
2,060 $ 45333
1,307 $ 24,583
4772 $ 109,667
10950 $ 12295

2024 025

0.20 0.20

892 892
$ 12295 $ 12295
$ 109667 $ 109,667
$ (9,730) $ (9,973)
$ (4,049) $ (4,150)
$ (4,239) $ (4,345)
$ (3.603) $ (3.694)
$  (21,621) $  (22,161)
$ 88047 $ 87,506
$ (38584) $  (40,899)
$  (65314) $  (62,999)
$ (103,898) $ (103,898)
$  (15851) $  (16,391)
$ 88047 $ 87,506
$ (1,134,304) $ (1,109,796)
$ (7.432) $ (7,250)

0.85 0.84

Source: PG&E Advice Letter
3410-E. January 27, 2009

$
$
$
$

$
$

N
(=}
DS}
o>

0.20
892
122.95
109,667

(10,222)
(4,254)
(4,454)
(3,786)

(22,715)

86,952
(43,353)
(60,545)

(103,898)
(16,945)
86,952
(1,083,389)
(7,071)

0.84

$
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@

@

$
$

$
$

$
$

N
=]
N
~

0.20
892
122.95
109,667

(10,478)
(4,360)
(4,565)
(3,880)

(23,283)

86,384
(45,954)
(57,944)

(103,898)
(17,513)
86,384
(1,054,948)
(6,894)

0.83

$
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$
$
$

$
$

028
0.20
892
122.95
109,667

(10,740)
(4,469)
(4,679)
(3.978)

(23,865)

85,802
(48,711)
(55,186)

(103,898)
(18,095)
85,802
(1,024,332)
(6,720)

0.83

$
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$
$

$
$

$
$

N
(=}
N}
©

0.20
892
122.95
109,667

(11,008)
(4,581)
(4,796)
(4,077)

(24,462)

85,206
(51,634)
(52,264)

(103,898)
(18,692)

85,206

(991,390)

(6,549)

0.82

$
$
$
$

$
$

N
(=}
[}
l=}

0.20
892
122.95
109,667

(11,283)
(4,695)
(4,916)
(4,179)

(25,073)

84,504
(54,732)
(49,166)

(103,898)
(19,304)

84,594

(955,962)

(6,380)

0.81
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B2.3 Oak Ridge Tanks to Bass Lake Tanks Pumped Storage

Generation Estimate

Total Super Peak (generation 6 hours summer and 8 hours non-summer) Shoulder Peak
Weekday Weekday (generation 3 hours non-summer months) Weekend (generation 3 hours non-summer months)
System System System Turbine Turbine Power System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 10.0 10.0 150 10.0 150 412 80% 48.0 10.0 150 10.0 0.0 412 80% 18.0 10.0 120 10.0 120 412 80% 26.4
Feb 10.0 10.0 130 10.0 130 412 80% 43.3 10.0 130 10.0 0.0 412 80% 16.2 10.0 110 10.0 110 412 80% 23.8
Mar 10.0 10.0 150 10.0 150 412 80% 48.0 10.0 150 10.0 0.0 412 80% 18.0 10.0 120 10.0 120 412 80% 26.4
Apr 10.0 10.0 140 10.0 140 412 80% 46.4 10.0 140 10.0 0.0 412 80% 17.4 10.0 110 10.0 110 412 80% 255
May 10.0 10.0 150 10.0 150 412 80% 48.0 10.0 150 10.0 0.0 412 80% 18.0 10.0 120 10.0 120 412 80% 26.4
Jun 10.0 10.0 140 10.0 140 412 80% 34.8 0.0 0 0.0 0.0 412 80% 0.0 10.0 110 10.0 110 412 80% 13.9
Jul 10.0 10.0 150 10.0 150 412 80% 36.0 0.0 0 0.0 0.0 412 80% 0.0 10.0 120 10.0 120 412 80% 144
Aug 10.0 10.0 150 10.0 150 412 80% 36.0 0.0 0 0.0 0.0 412 80% 0.0 10.0 120 10.0 120 412 80% 14.4
Sep 10.0 10.0 140 10.0 140 412 80% 34.8 0.0 0 0.0 0.0 412 80% 0.0 10.0 110 10.0 110 412 80% 13.9
Oct 10.0 10.0 150 10.0 150 412 80% 48.0 10.0 150 10.0 0.0 412 80% 18.0 10.0 120 10.0 120 412 80% 26.4
Nov 10.0 10.0 140 10.0 140 412 80% 46.4 10.0 140 10.0 0.0 412 80% 17.4 10.0 110 10.0 110 412 80% 25.5
Dec 10.0 10.0 150 10.0 150 412 80% 48.0 10.0 150 10.0 0.0 412 80% 18.0 10.0 120 10.0 120 412 80% 26.4
Total = 10.0 10.0 1,740 10.0 1,740 - - 520.0 6.7 1,160 7 0 - - 140.0 10.0 1,390 10 1,390 - - 260.0
Total Night (no generation during night)
Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation*| Generation* | Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh)
Jan 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 92 92 92
Feb 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 83 83 83
Mar 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 92 92 92
Apr 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 89 89 89
May 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 92 92 92
Jun 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 37 31 49
Jul 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 38 32 50
Aug 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 38 32 50
Sep 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 37 31 49
Oct 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 92 92 92
Nov 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 89 89 89
Dec 10.0 0.0 0 0.0 0 412 80% 0.0 0.0 0 0.0 0 412 80% 0.0 92 92 92
Total = 10.0 0.0 0 0 0 - - 0.0 0.0 0 0 0 - - 0.0 870 850 920
Assumptions:
Operate once a day, 70% of the days, year around.
10 cfs for 6 hours (about 1.62 million gallons)
Generating
Efficiency = 80%
Head = 412 feet
1 acre-feet = 325,851.429 US gallons
8.2 million gallons in two tanks
decrease storage as demands increase - if constrained.
Have about 1.6 million gallons available during summer months.
Have more storage available during non-summer months.
Use 10 cfs for 6 hours during the summer (about 1.62 million gallons)
Use 10 cfs for 11 hours during the non-summer months (about 2.96 million gallons)
Reduce generation in the summar as demands grow, reducing available storage.
Maintain non-summer operation for life of project.
Final El Dorado County
July 24, 2009 B-11 Hydro Development Options Study



B2.3 Oak Ridge Tanks to Bass Lake Tanks Pumped Storage

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency
Pumping Costs

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

$ 774,000 280 |Plant Size (kW)
$ 5,183 874 |Avg. Annual Gen (MWh)
$ 1254 ($ 117.30 [Baseline Market Price Referent ($/MWh)
$ 1,698 2011 [Initial Year of Operation
$ 1,627 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% 50 |Project Physical Life (Years)
6.00% 1.50%|Finance Fee
011 012 2013
0.28 0.28 0.28
874 874 874
$ 13433 $ 13433 $ 134.33
$ 117,388 $ 117,388 $ 117,388
$ (5,183) $ (5,313) $ (5,445)
$ (1,254) $ (1,285) $ (1,317)
$ (1,698) $ (1,740) $ (1,784)
$ (1,627) $ (1,668) $ (1,709)
$  (45,054) $  (46,180) $  (47,335)
$ (54,816) $  (56,186) $  (57,591)
$ 62,572 $ 61,202 $ 59,797
$ 9,937) $  (10,533) $  (11,165)
$ (47,137) $ (46,540) $ (45,908)
$ (57,074) $  (57,074) $  (57,074)
$ 5499 $ 4,128 $ 2,723
$ (723,038) $ 61,202 $ 59,797
$ (707,602) $ (692,941) $ (679,052)
$ 5499 $ 3,894 $ 2,424
1.10 1.07 1.05
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
48.0 43.3 48.0
44.4 40.1 44.4
92.3 834 92.3
$ 6,131 $ 5538 $ 6,356
$ 4,995 $ 4512 $ 4,475
$ - $ - $ -
$ 11,126 $ 10,050 $ 10,831
$ 120.53 $ 120.53 $ 117.33
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 110.46 $ 117.30
$ 106.98 $ 11405 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 112.78 $ 12122 % 128.97
$ 116.05 $ 125.03 $ 132.90
$ 11971 $ 129.15 $ 137.06
$ 123.67 $ 13352 $ 141.44
$ 128.02 $ 138.14 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 13776 $ 14797 $ 155.78

2.39%
$ (74,167)
>20
36%
0.52
$ 134.33
$ 886
014
0.28
874
$ 134.33
$ 117,388
$ (5,582)
$ (1,350)
$ (1,829)
$ (1,752)
$ (48,518)
$ (59,031)
$ 58,357
$ (11,835)
$ (45,238)
$ (57,074)
$ 1,284
$ 58,357
$ (665,933)
$ 1,078
1.02
Apr
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
46.4
42.9
89.3
$ 6,151
$ 4,330
$ -
$ 10,482
$ 117.33

IRR

NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)

Capital Cost per Avg Annual Generation ($/MWh)

2015 016 2017

0.28 0.28 0.28

874 874 874
$ 13433 $ 13433 $ 13433 $
$ 117388 $ 117,388 $ 117,388 $
$ (5,721) $ (5,864) $ (6,011) $
$ (1,384) $ (1,419) $ (1,454) $
$ (1,874) $ (1,921) $ (1,969) $
$ (1,796) $ (1,841) $ (1,887) $
$ (49,731) $ (50,974) $ (52,249) $
$ (60,506) $ (62,019) $ (63,569) $
$ 56,882 $ 55,369 $ 53,819 $
$ (12,545) $ (13,298) $ (14,096) $
$ (44,528) $ (43,776) $ (42,978) $
$ (57,074) $ (57,074) $ (57,074) $
$ 192) $ (1,705) $ (3,255) $
$ 56,882 $ 55,369 $ 53,819 $
$ (653,580) $ (641,986) $ (631,145) $
$ (152) $ (1,274) $ (2,295) $

1.00 0.97 0.94

May Jun Jul

1.130 2.010 2.010

0.860 1.140 1.140

0.630 0.720 0.720
$ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 13372 $ 13372 $
$ 73.90 $ 84.46 $ 84.46 $

48.0 26.4 27.3

44.4 10.6 10.9

92.3 37.0 38.2
$ 6,356 $ 6,223 $ 6,430 $
$ 4475 $ 1412 $ 1,459 $
$ - $ - $ - $
$ 10,831 $ 7,635 $ 7,888 $
$ 11733 $ 206.62 $ 206.62 $

N
(=}
=
o

0.28
874
134.33
117,388

(6,161)
(1,491)
(2,018)
(1,934)
(53,555)
(65,159)

52,229
(14,942)
(42,132)
(57,074)

(4,844)
52,229
(621,048)
(3.222)

0.92

Aug
2.010

1.140
0.720

235.77
133.72
84.46

27.3
10.9
38.2
6,430
1,459
7,888

206.62
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0.28
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134.33
117,388

(6,315)
(1,528)
(2,069)
(1,982)
(54,894)
(66,788)

50,600
(15,838)
(41,235)
(57,074)

(6,473)
50,600
(611,683)
(4,061)

0.89

Sep
2.010

1.140
0.720

235.77
133.72
84.46

26.4
10.6
37.0
6,223
1,412
7,635

206.62
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874
134.33
117,388

(6,473)
(1,566)
(2,121)
(2,032)
(56,266)
(68,457)

48,931
(16,789)
(40,285)
(57,074)

(8,143)
48,931
(603,038)
(4,820)

0.86

Oct
1.090

0.960
0.780

127.86
112.61
91.49

48.0
44.4
923
6,131
4,995
11,126

120.53
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0.28
874
134.33
117,388

(6,635)
(1,605)
(2,174)
(2,083)
(57,673)
(70,169)

47,219
(17,796)
(39,278)
(57,074)

(9,855)
47,219
(595,096)
(5,503)

0.83

1.090
0.960
0.780

127.86
112.61
91.49

46.4
42.9
89.3
5,934
4,834
10,768

120.53
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022 2023
0.28 0.28
874 874

13433 $ 13433

117,388 $ 117,388

(6,801) $ (6,971)
(1,645) $ (1,686)
(2,228) $ (2,284)
(2.135) $ (2,188)
(59,114) $  (60,592)
(71,923) $  (73,721)
45465 $ 43,667
(18,864) $  (19,995)
(38,210) $  (37,078)
(57,074) $  (57,074)
(11,609) $  (13,407)
45465 $ 43,667
(587,842) $ (581,253)
(6,115) $ (6,663)
0.80 0.77
Dec TOTAL
1.090
0.960
0.780
127.86 $  1,980.02
112.61 $ 1,400.56
9149 $ 1,016.99
48.0 4832
44.4 390.6
923 873.9
6,131 $ 74,036
4995 $ 43352
- $ -
11,126 $ 117,388
12053 $  134.33

2024 2025

0.28 0.28

874 874
$ 13433 $ 134.33
$ 117,388 $ 117,388
$ (7,145) $ (7,323)
$ (1,729) $ 1,772)
$ (2,341) $ (2,399)
$ (2,243) $ (2,299)
$ (62,107) $ (63,660)
$ (75,564) $ (77,453)
$ 41,824 $ 39,935
$ (21,195) $ (22,467)
$ (35,879) $ (34,607)
$ (57,074) $ (57,074)
$ (15,250) $ (17,139)
$ 41,824 $ 39,935
$ (575,308) $ (569,980)
$ (7,150) $ (7,581)

0.73 0.70

Source: PG&E Advice Letter
3410-E. January 27, 2009
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0.28
874
134.33
117,388

(7,507)
(1,816)
(2,459)
(2,356)
(65,251)
(79,390)

37,998
(23,815)
(33,259)
(57,074)
(19,075)

37,998

(565,240)

(7,959)

0.67
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0.28
874
134.33
117,388

(7,694)
(1,862)
(2,521)
(2,415)
(66,883)
(81,374)

36,014
(25,244)
(31,830)
(57,074)
(21,060)

36,014

(561,056)

(8,290)

0.63
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028
0.28
874
134.33
117,388

(7,887)
(1,908)
(2,584)
(2,476)
(68,555)
(83,409)

33,979
(26,758)
(30,315)
(57,074)
(23,094)

33,979

(557,392)

(8,576)

0.60
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0.28
874
134.33
117,388

(8,084)
(1,956)
(2,648)
(2,538)
(70,268)
(85,494)

31,894
(28,364)
(28,710)
(57,074)
(25,180)

31,894

(554,208)

(8.,822)

0.56
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0.28
874
134.33
117,388

(8,286)
(2,005)
(2,715)
(2,601)
(72,025)
(87,631)

29,757
(30,066)
(27,008)
(57,074)
(27,317)

29,757

(551,459)

(9,029)

0.52
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B2.4 Sandtrap Siphon

System System Turbine Turbine Power
Flow Flow Flow Flow Head Eff Generation*
(cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 7 400 7 400 137 77% 45
Feb 7 400 7 400 137 77% 41
Mar 7 400 7 400 137 7% 45
Apr 7 400 7 400 137 7% 44
May 30 1,800 30 1,800 120 76% 167
Jun 30 1,800 30 1,800 120 76% 162
Jul 30 1,800 30 1,800 120 76% 167
Aug 30 1,800 30 1,800 120 76% 167
Sep 30 1,800 30 1,800 120 76% 162
Oct 7 400 7 400 137 7% 45
Nov 7 400 7 400 137 7% 44
Dec 7 400 7 400 137 7% 45
Total = 17 11,800 17 11,800 - - 1,130

* Assumed at 97% of flow available for generation.

Efficiency
Sand Trap
System Flow Turbine Flow Head Eff
(cfs) (cfs) (ft) (%)
5 5 140 50%
6 6 139 72%
7 7 137 77%
8 8 136 80%
9 9 134 80%
10 9 133 80%
11 9 132 80%
12 9 130 68%
13 13 123 78%
15 15 116 80%
16 16 117 80%
17 17 118 80%
18 17 118 80%
19 17 119 80%
20 17 119 80%
21 21 120 71%
22 22 120 80%
23 23 120 80%
24 24 120 80%
25 24 120 80%
30 24 120 76%

July 24, 2009

Efficiency (%)

Turbine Efficiency vs. System Flow
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B2.4 Sandtrap Siphon

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Term of CREBS/QECBs (if applicable)

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest
CREB/QECB Credit
Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

July 24, 2009

Plant Size (kW)

Avg. Annual Gen (MWh)

Baseline Market Price Referent ($/MWh)
Initial Year of Operation

Term of Debt (Years)

Length of Initial Contract (Years)

Project Physical Life (Years)

Finance Fee
CREBS/QECB Subsidy
2011 012 2013
0.23 0.23 0.23
1,130 1,130 1,130
$ 12456 $ 12456 $ 124.56
$ 140,752 $ 140,752 $ 140,752
$ (7,058) $ (7,234) $ (7,415)
$ (3,201) $ (3,281) $ (3,363)
$ (3,129) $ (3,207) $ (3,287)
$ (2,678) $ (2,745) $ (2,814)
$ (16,066) $ (16,468) $ (16,879)
$ 124686 $ 124,284 $ 123,872
$ (18,693) $ (19,815) $ (21,004)
$ (88,670) $ (87,549) $ (86,360)
$ - $ - $ -
$ (107,363) $ (107,363) $ (107,363)
$ 17,322 ¢ 16,921 $ 16,509
$ (1,353,154) $ 124,284 $ 123,872
$ (1,317,139) $ (1,280,404) $ (1,242,892)
$ 17,322 $ 15963 $ 14,693
1.16 1.16 1.15
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
10.7 9.7 10.7
19.3 175 19.3
15.0 13.6 15.0
451 40.8 451
$ 1374 $ 1241 $ 1,424
$ 2,178 $ 1967 $ 1,951
$ 1376 $ 1243 $ 1,112
$ 4,928 $ 4,451 $ 4,486
$ 109.20 $ 109.20 $ 99.43

20
113.90
117.30
121.26
125.27
128.97
132.90
137.06
141.44
146.03
150.80
155.78

$ 1,456,000 232
$ 7,058 1,130
$ 3201|$ 117.30
$ 3,129 2011
$ 2,678 30

2.50% 20

6.00%

6.00%) 1.50%

70.00%
Length of Contract
10 15

$ 10175 $ 107.48
$ 10400 $ 11046
$ 10698 $ 114.05
$ 10998 $ 117.76
$ 11278 $ 121.22
$ 116.05 $ 125.03
$ 11971 $ 129.15
$ 12367 $ 13352
$ 128.02 $ 138.14
$ 13271 $ 14298
$ 13776 $ 147.97

B PhPOPDPP DR D P

5.96%

158,462

25

56%

107

124.56

¥

1,288

R

$
$

$
$
$

LR

©@

014
0.23
1,130
124.56
140,752

(7,601)
(3,447)
(3,370)
(2,884)
(17,301)

123,450

(22,264)
(85,100)

(107,363)
16,087

123,450
(1,204,541)
13,507

115

Apr

1.130
0.860
0.630

132.55
100.88
73.90

10.4
18.7
146
43.7

1,378
1,888
1,076
4,342

99.43

IRR
NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)
Capital Cost per Avg Annual Generation ($/MWh)

N
(=}
=
13

0.23

1,130

$ 124.56
$ 140,752

$ (7,791)
$ (3,533)
$ (3,454)
$ (2,956)
$  (17,734)

$ 123,018

(23,600)
(83,764)

R

(107,363)
$ 15654

$ 123018
$ (1,165,287)
$ 12,400

115

May

1.130
0.860
0.630

$ 132.55
$ 100.88
$ 73.90

31.8
57.3
44.6
133.8

4,221
5,783
3,295
13,298
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©

99.43
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016
0.23
1,130
124.56
140,752

(7,985)
(3.622)
(3,540)
(3,030)
(18,177)

122,574

(25,016)
(82,348)

(107,363)
15,211

122,574
(1,125,061)
11,367

114

2.010
1.140
0.720

235.77
133.72
84.46

30.8
55.5
43.1
129.4

7,266
7,418
3,644
18,328

141.60
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0.23
1,130
124.56
140,752

(8.185)
(3.712)
(3,629)
(3,106)
(18,632)

122,120

(26,516)
(80,847)

(107,363)
14,757

122,120
(1,083,788)
10,403

114

Jul

2.010
1.140
0.720

235.77
133.72
84.46

31.8
57.3
44.6
133.8

7,508
7,665
3,765
18,939

141.60
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0.23
1,130
124.56
140,752

(8,390)
(3,805)
(3,719)
(3.183)
(19,097)

121,654

(28,107)
(79,256)

(107,363)
14,291

121,654
(1,041,390)
9,504

113

Aug

2.010
1.140
0.720

235.77
133.72
84.46

31.8
57.3
44.6
133.8

7,508
7,665
3,765
18,939

141.60

©» LR R R R @ e

R

©

LR

©

019
0.23
1,130
124.56
140,752

(8,599)
(3,900)
(3,812)
(3,263)
(19,575)

121,177

(29,794)
(77,570)

(107,363)
13,813

121,177
(997,782)
8,667

113

Sep

2.010
1.140
0.720

235.77
133.72
84.46

30.8
55.5
43.1
129.4

7,266
7,418
3,644
18,328

141.60
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0.23
1,130
124.56
140,752

(8,814)
(3,998)
(3,908)
(3.344)
(20,064)

120,687

(31,582)
(75,782)

(107,363)
13,324

120,687
(952,877)
7,886

112

Oct

1.090
0.960
0.780

127.86
112.61
91.49

10.7
19.3
15.0
45.1

1,374
2,178
1,376
4,928

109.20
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0.23
1,130
124.56
140,752

(9,035)
(4,098)
(4,005)
(3.428)
(20,566)

120,186

(33,476)
(73,887)

(107,363)
12,822

120,186
(906,578)
7,160

112

1.090
0.960
0.780

127.86
112.61
91.49

10.4
18.7
146
43.7

1,329
2,107
1,332
4,769

109.20
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022
0.23
1,130
124.56
140,752

(9,261)
(4,200)
(4,106)
(3.514)

(21,080)

119,672

(35,485)
(71,878)

(107,363)
12,308

119,672
(858,785)
6,484

111

1.090
0.960
0.780

127.86
112.61
91.49

10.7
19.3
15.0
45.1

1,374
2,178
1,376
4,928

109.20
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0.23
1,130
124.56
140,752

(9,492)
(4,305)
(4,208)
(3,602)
(21,607)

119,145
(37,614)
(69,749)

(107,363)

11,781
119,145
(809,390)

5,855

111

TOTAL

1,980.02
1,400.56
1,016.99

230.6
415.2
322.9
968.7

43,263
50,395
27,004
120,663

124.56

2024 025
0.23 0.23
1,130 1,130
$ 12456 $ 12456
$ 140752 $ 140,752
$ (9,730) $ (9,973)
$ (4,413) $ (4,523)
$ (4313) $ (4,421)
$ (3.692) $ (3,784)
$  (22147) $  (22,701)
$ 118604 $ 118,051
$  (39.871) $  (42,263)
$  (67,492) $  (65,100)
$ - $ -
$ (107,363) $ (107,363)
$ 11241 $ 10,687
$ 118604 $ 118,051
$ (758,278) $ (705,327)
$ 5270 $ 4,727
1.10 1.10

Source: PG&E Advice Letter

Source: PG&E Advice Letter
3410-E. January 27, 2009
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0.23
1,130
124.56
140,752

(10,222)
(4,636)
(4,532)
(3.879)

(23,268)

117,483
(44,799)
(62,564)

(107,363)

10,120
117,483
(650,408)

4,223

1.09
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0.23
1,130
124.56
140,752

(10,478)
(4,752)
(4,645)
(3.976)

(23,850)

116,902
(47,487)
(59,877)

(107,363)

9,538
116,902
(593,383)

3,755

1.09
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0.23
1,130
124.56
140,752

(10,740)
(4,871)
(4,761)
(4,075)

(24,446)

116,305
(50,336)
(57,027)

(107,363)

8,942
116,305
(534,105)

3,321

1.08
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0.23
1,130
124.56
140,752

(11,008)
(4,992)
(4,880)
(4,177)

(25,057)

115,694
(53,356)
(54,007)

(107,363)

8,331
115,694
(472,418)

2,919

1.08
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0.23
1,130
124.56
140,752

(11,283)
(5,117)
(5,002)
(4,281)

(25,684)

115,068
(56,558)
(50,806)

(107,363)

7,704
115,068
(408,156)

2,546

1.07
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B2.5 Buffalo Hill Siphon

System System Turbine Turbine Power
Flow Flow Flow Flow Head Eff Generation*
(cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 6 400 6 400 141 2% 37
Feb 6 300 6 300 141 72% 34
Mar 6 400 6 400 141 72% 37
Apr 6 400 6 400 141 2% 36
May 20 1,200 20 1,200 124 80% 121
Jun 20 1,200 20 1,200 124 80% 117
Jul 20 1,200 20 1,200 124 80% 121
Aug 20 1,200 20 1,200 124 80% 121
Sep 20 1,200 20 1,200 124 80% 117
Oct 6 400 6 400 141 72% 37
Nov 6 400 6 400 141 2% 36
Dec 6 400 6 400 141 72% 37
Total = 12 8,700 12 8,700 - - 850

* Assumed at 97% of flow

available for generation.

Efficiency
System Flow Turbine Flow Head Eff
(cfs) (cfs) (ft) (%)
5 5 142 50%
6 6 141 2%
7 7 140 7%
8 8 139 80%
9 9 138 80%
10 9 137 80%
11 9 136 80%
12 9 135 68%
13 13 128 78%
15 15 121 80%
16 16 122 80%
17 17 122 80%
18 17 123 80%
19 17 124 80%
20 17 124 80%
21 21 125 71%
22 22 125 80%
23 23 125 80%
24 24 125 80%
25 24 125 80%
30 21 125 76%

July 24, 2009

Turbine Efficiency vs. System Flow
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B2.5 Buffalo Hill Siphon

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Term of CREBS/QECBs (if applicable)

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest
CREB/QECB Credit
Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

July 24, 2009

$ 1,284,000 168 [Plant Size (kW)
$ 7,058 860 |Avg. Annual Gen (MWh)
$ 2,508 | $ 117.30 [Baseline Market Price Referent ($/MWh)
$ 2,841 2011 [Initial Year of Operation
$ 2,481 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% Project Physical Life (Years)
6.00% 1.50%|Finance Fee
70.00%|CREBs/QECB Subsidy
2011 012 2013
0.17 0.17 0.17
860 860 860
$ 124.16 $ 124.16 $ 124.16
$ 106,777 $ 106,777 $ 106,777
$ (7,058) $ (7,234) $ (7,415)
$ (2,508) $ (2,571) $ (2,635)
$ (2,841) $ (2,912) $ (2,985)
$ (2,481) $ (2,543) $ (2,607)
$ (14,888 $  (15260) $  (15,642)
$ 91,889 $ 91,517 $ 91,135
$ (16,485) $ (17,474) $ (18,522)
$ (78196) $  (77,207) $  (76,158)
$ - $ - $ -
$  (94,680) $  (94,680) $  (94,680)
$ (2,792) $ (3,164) $ (3,545)
$ (1,211,371) $ 91,517 $ 91,135
$ (1,197,678) $ (1,183,368) $ (1,168,391)
$ (2,792) $ (2,985) $ (3,155)
0.97 0.97 0.96
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 127.86 $ 127.86 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
8.9 8.0 8.9
16.0 14.4 16.0
12.4 11.2 12.4
37.2 33.6 37.2
$ 1,133 $ 1,023 $ 1,175
$ 1,796 $ 1623 $ 1,609
$ 1,135 $ 1,025 $ 917
$ 4,065 $ 3671 $ 3,701
$ 109.20 $ 109.20 $ 99.43
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 11046 $ 117.30
$ 106.98 $ 114.05 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 112.78 $ 121.22 $ 128.97
$ 116.05 $ 125.03 $ 132.90
$ 119.71 $ 129.15 $ 137.06
$ 12367 $ 13352 $ 141.44
$ 128.02 $ 138.14 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 137.76  $ 14797 $ 155.78

3.46% IRR
$ (69,292)|NPV
>30 Payback Period (Years)
58% Capacity Factor
0.88 [Minimum Annual Debt Service Coverage
$ 124.16 |Average Price Received ($/MWh)
$ 1,493 [Capital Cost per Avg Annual Generation ($/MWh)
014 015 016 2017
0.17 0.17 0.17 0.17
860 860 860 860
$ 124.16 $ 124.16 $ 124.16 $ 124.16 $
$ 106,777 $ 106,777 $ 106,777 $ 106,777 $
$ (7,601) $ (7,791) $ (7,985) $ (8,185) $
$ (2,701) $ (2,768) $ (2,838) $ (2,909) $
$ (3,059) $ (3,136) $ (3,214) $ (3,295) $
$ (2,672) $ (2,739) $ (2,807) $ (2,877) $
$ (16,033) $ (16,434) $ (16,844) $ (17,266) $
$ 90,744 $ 90,343 $ 89,932 $ 89,511 $
$ (19,634) $  (20,812) $  (22,060) $  (23,384) $
$ (75,047) $  (73,869) $  (72,620) $  (71,296) $
$ - $ - $ - $ - $
$ (94,680) $ (94,680) $ (94,680) $ (94,680) $
$ (3,936) $ (4,337) $ (4,748) $ (5,169) $
$ 90,744 $ 90,343 $ 89,932 $ 89,511 $
$ (1,152,693) $ (1,136,219) $ (1,118,906) $ (1,100,691) $
$ (3,305) $ (3,435) $ (3,548) $ (3,644) $
0.96 0.95 0.95 0.95
Apr May Jun Jul
1.130 1.130 2.010 2.010
0.860 0.860 1.140 1.140
0.630 0.630 0.720 0.720
$ 13255 $ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 100.88 $ 13372 % 13372 ¢
$ 73.90 $ 73.90 $ 84.46 $ 84.46 $
8.6 245 23.7 245
154 44.2 42.7 44.2
12.0 34.4 33.2 34.4
36.0 103.1 99.7 103.1
$ 1137 $ 3,252 $ 5598 $ 5785 $
$ 1557 $ 4,455 $ 5715 $ 5906 $
$ 887 $ 2,538 $ 2,808 $ 2,901 $
$ 3,581 $ 10,246 $ 14,121 $ 14,592 $
$ 9943 $ 99.43 $ 14160 $ 14160 $

N
(=}
=
o

0.17
860
124.16
106,777

(8,390)
(2,981)
(3.377)
(2,949)
(17,697)

89,080

(24,787)
(69,893)

(94,&30)
(5,601)

89,080
(1,081,505)
(3,725)

0.94

Aug

2.010
1.140
0.720

235.77
133.72
84.46

24.5
44.2
34.4
103.1

5,785
5,906
2,901
14,592

141.60

$

@B B H B

R

$
$

$
$

$

$

019
0.17
860
124.16
106,777

(8,599)
(3,056)
(3,461)
(3,023)
(18,140)

88,637

(26,274)
(68,406)

(94,(;80)
(6,043)

88,637
(1,061,274)
(3,792)

0.94

Sep

2.010
1.140
0.720

235.77
133.72
84.46

23.7
42.7
33.2
99.7

5,598
5,715
2,808
14,121

141.60

B-16

$
$
$
$
$

$

$
$
$
$

$

$

(3,098)
(18,593)

88,184
(27,851)
(66,830)
(94,680)

(6,497)

88,184

$ (1,039,920)

$

$

$

® B BB

(3,845)

0.93

Oct

1.090
0.960
0.780

127.86
112.61
91.49

8.9
16.0
12.4
37.2

1,133
1,796
1,135
4,065

109.20

©® &

@ @B B PH B

R

$
$

$
$
$

® B BB

N}
(=}
N
=

0.17
860
124.16
106,777

(9,035)
(3,210)
(3,637)
(3.176)
(19,058)

87,719

(29,522)
(65,159)

(94,(;80)
(6,961)

87,719
(1,017,359)
(3,887)

0.93

Nov

1.090
0.960
0.780

127.86
112.61
91.49

8.6
15.4
12.0
36.0

1,097
1,738
1,099
3,934

109.20

@ BB PH B @ #

R

@ h B

@ A B

® B BB

022
0.17
860
124.16
106,777

(9,261)
(3,291)
(3,728)
(3,255)
(19,534)

87,243

(31,293)
(63,387)

(94,(;80)
(7,438)

87,243
(993,504)
(3,918)

0.92

1.090
0.960
0.780

127.86
112.61
91.49

8.9
16.0
12.4
37.2

1,133
1,796
1,135
4,065

109.20

©® &

@ @B B P B

R

$

$
$

$
$
$

® B BB

©»

N
(=}
Y}
[}

0.17
860
124.16
106,777

(9,492)
(3.373)
(3,821)
(3.337)
(20,023)

86,754
(33,171)
(61,510)
(94,680)

(7,926)
86,754
(968,260)

(3,939)

0.92

TOTAL

1,980.02
1,400.56
1,016.99

181.7
327.1
254.4
763.2

33,850
39,614
21,289
94,753

124.16

2024 2025
0.17 0.17
860 860
$ 12416 $ 124.16
$ 106,777 $ 106,777
$ (9,730) $ (9,973)
$ (3,457) $ (3,544)
$ (3,916) $ (4,014)
$ (3,420) $ (3,506)
$ (20,523) $ (21,036)
$ 86,254 $ 85,740
$ (35,161) $ (37,271)
$ (59,519) $ (57,410)
$ -8 -
$ (94,680) $ (94,680)
$ (8,427) $ (8,940)
$ 86,254 $ 85,740
$ (941,526) $ (913,195)
$ (3,951) $ (3,954)
0.91 0.91

Source: PG&E Advice Letter

Source: PG&E Advice Letter
3410-E. January 27, 2009
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$
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0.17
860
124.16
106,777

(10,222)
(3,632)
(4,115)
(3,593)

(21,562)

85,215
(39,507)
(55,174)
(94,680)

(9,466)
85,215
(883,154)

(3,950)

0.90
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R

$
$

0.17
860
124.16
106,777

(10,478)
(3,723)
(4,217)
(3,683)

(22,101)

84,676
(41,877)
(52,803)
(94,680)
(10,005)

84,676

(851,282)

(3,938)

0.89

©® &
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R

$

$

028

0.17
860
124.16
106,777

(10,740)
(3,816)
(4,323)
(3,775)

(22,654)

84,123
(44,390)
(50,291)
(94,680)
(10,557)

84,123

(817,449)

(3,921)

0.89

©® &

@ @B B PHBH P

R

$

$

0.17
860
124.16
106,777

(11,008)
(3,912)
(4,431)
(3.870)

(23,220)

83,557
(47,053)
(47,627)
(94,680)
(11,124)

83,557

(781,520)

(3,897)

0.88
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R

$
$

N
(=}
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l=}

0.17
860
124.16
106,777

(11,283)
(4,009)
(4,542)
(3.966)

(23,801)

82,976
(49,876)
(44,804)
(94,680)
(11,704)

82,976

(743,348)

(3,868)

0.88

Final El Dorado County
Hydro Development Options Study



B2.6 Kaiser Siphon

System System Turbine Turbine Power
Flow Flow Flow Flow Head Eff Generation*

(cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 6 400 6 400 668 80% 196
Feb 6 300 6 300 668 80% 177
Mar 6 400 6 400 668 80% 196
Apr 6 400 6 400 668 80% 190
May 15 900 15 900 635 80% 466
Jun 15 900 15 900 635 80% 451
Jul 15 900 15 900 635 80% 466
Aug 15 900 15 900 635 80% 466
Sep 15 900 15 900 635 80% 451
Oct 6 400 6 400 668 80% 196
Nov 6 400 6 400 668 80% 190
Dec 6 400 6 400 668 80% 196

Total = 10 7,200 10 7,200 - - 3,640

* Assumed at 97% of flow

available for generation.

Efficiency
System Flow Turbine Flow Head Eff
(cfs) (cfs) (ft) (%)
5 5 671 80%
6 6 668 80%
7 7 666 80%
8 8 663 80%
9 9 661 80%
10 10 658 80%
11 11 652 80%
12 12 647 80%
13 13 641 80%
15 15 635 80%
16 16 629 80%
17 17 623 80%
18 18 617 80%
19 19 611 80%
20 20 605 80%
21 21 605 80%

Static head = 675’

July 24, 2009

Efficiency (%)

Turbine Efficiency vs. System Flow

90%

80% A
70%
60%
50%
40% |
30%
20%
10%

0%

10 15
System Flow (CFS)

20

25

Head (feet)

680

670 1
660
650
640
630 1
620 1
610 1

600

Head vs. System Flow

5 10
System Flow (CFS)

15

20

25

B-17

Turbine Flow (CFS)

25

20

15 4

10 4

Turbine Flow vs. System Flow

5 10
System Flow (CFS)

15

20 25

Final El Dorado County
Hydro Development Options Study



B2.6 Kaiser Siphon

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

$ 5,172,000 580
$ 6,558 3,638
$ 11880($ 117.30
$ 6,630 2011
$ 5,014 30
2.50% 20
6.00% 50
6.00% 1.50%

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

PP PP DPP DR P

Plant Size (kW)

Avg. Annual Gen (MWh)

Baseline Market Price Referent ($/MWh)
Initial Year of Operation

Term of Debt (Years)

Length of Initial Contract (Years)

Length of Contract

10
101.75
104.00
106.98
109.98
112.78
116.05
119.71
123.67
128.02
132.71
137.76

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

PP PP DPP DR P

15
107.48
110.46
114.05
117.76
121.22
125.03
129.15
133.52
138.14
142.98
147.97

Project Physical Life (Years)
Finance Fee
011 012 2013
0.58 0.58 0.58
3,638 3,638 3,638
$ 12323 $ 12323 $ 123.23
$ 448331 $ 448,331 $ 448,331
$ (6,558) $ 6,722) $ (6,890)
$ (11,880) $ (12,177) $ (12,481)
$ (6,630) $ (6,796) $ (6,966)
$ (5,014) $ (5,139) $ (5,268)
$ (30,082) $ (30,834) $ (31,605)
$ 418,249 $ 417,497 $ 416,726
$ (66,401) $ (70,386) $ (74,609)
$ (314,975) $ (310,991) $ (306,768)
$ (381,376) $ (381,376) $ (381,376)
$ 36,873 $ 36,121 $ 35,350
$ (4,831,331) $ 417,497 $ 416,726
$ (4,728,057) $ (4,621,550) $ (4,511,592)
$ 36,873 $ 34,076 $ 31,461
1.10 1.09 1.09
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
46.7 42.1 46.7
84.0 75.8 84.0
65.3 59.0 65.3
195.9 177.0 195.9
$ 5965 $ 5387 $ 6,184
$ 9,456 $ 8,541 $ 8,471
$ 5976 $ 5397 $ 4,826
$ 21,396 $ 19,326 $ 19,481
$ 109.20 $ 109.20 $ 99.43
20
$ 113.90
$ 117.30
$ 121.26
$ 125.27
$ 128.97
$ 132.90
$ 137.06
$ 141.44
$ 146.03
$ 150.80
$ 155.78

5.34%
$ 347,616
>20
72%
1.05
$ 123.23
$ 1,422
014
0.58
3,638
$ 123.23
$ 448,331
$ (7,062)
$ (12,793)
$ (7,140)
$ (5,400)
$ (32,395)
$ 415,936
$ (79,085)
$ (302,291)
$ (381,376)
$ 34,560
$ 415,936
$ (4,397,947)
$ 29,017
1.09
Apr
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
45.1
81.3
63.2
189.6
$ 5,984
$ 8,198
$ 4,671
$ 18,853
$ 99.43

IRR

NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)

Capital Cost per Avg Annual Generation ($/MWh)

2015 016 2017
0.58 0.58 0.58
3,638 3,638 3,638
$ 12323 $ 12323 $ 12323 $
$ 448331 $ 448331 $ 448,331 $
$ (7,239) $ (7,420) $ (7,605) $
$ (13,113) $ (13,441) $ (13,777) $
$ (7,318) $ (7,501) $ (7,689) $
$ (5,535) $ (5,673) $ (5,815) $
$ (33,205) $ (34,035) $ (34,886) $
$ 415126 $ 414,296 $ 413,445 $
$ (83,830) $ (88,860) $ (94,192) $
$ (297,546) $ (292,516) $ (287,185) $
$ (381,376) $ (381,376) $ (381,376) $
$ 33,750 $ 32,920 $ 32,069 $
$ 415126 $ 414296 $ 413445 $
$ (4,280,367) $ (4,158,587) $ (4,032,326) $
$ 26,733 $ 24,600 $ 22,607 $
1.09 1.09 1.08
May Jun Jul
1.130 2.010 2.010
0.860 1.140 1.140
0.630 0.720 0.720
$ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 13372 $ 13372 $
$ 73.90 $ 84.46 $ 84.46 $
110.9 107.3 110.9
199.6 193.1 199.6
155.2 150.2 155.2
465.6 450.6 465.6
$ 14,695 $ 25296 $ 26,139 $
$ 20,131 $ 25825 $ 26,686 $
$ 11,470 $ 12,686 $ 13,109 $
$ 46,297 $ 63,807 $ 65934 $
$ 9943 $ 14160 $ 14160 $

N
(=}
=
o

0.58
3,638
123.23
448,331

(7,795)
(14,122)
(7,881)
(5,960)
(35,758)

412,573

(99,843)
(281,533)
(381,376)

31,197

412,573
(3,901,286)
20,748

1.08

Aug

2.010
1.140
0.720

235.77
133.72
84.46

110.9
199.6
155.2
465.6

26,139
26,686
13,109
65,934

141.60
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$
$

$
$
$
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©

019
0.58
3,638
12323 $
448,331

@

(7,990) $
(14,475) $
(8,078) $
(6,109) $
(36,652) $

411,679 $

(105,834) $
(275,542) $
(381,376) $

30,303 $

411,679 $
(3,765,150) $
19,012 $

1.08

Sep

2.010
1.140
0.720

23577 $
13372 $
84.46 $

107.3
193.1
150.2
450.6

25,296
25,825
12,686
63,807

® h B P

141.60

©
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N
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0.58
3,638
123.23
448,331
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(8,190) $
(14,836) $
(8,280) $
(6,262) $
(37,568) $

410,763 $

(112,184) $
(269,192) $
(381,376) $

29,386 $

410,763 $
(3.623,579) $
17,394 $

1.08

Oct

1.090
0.960
0.780

12786 $
11261 $
91.49 $

46.7
84.0
65.3
195.9

© h B P
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o
©
N
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0.58
3,638
123.23
448,331

©® &

(8,395) $
(15,207) $
(8,487) $
(6,418) $
(38,508) $

409,824 $

(118,915) $
(262,461) $
(381,376) $

28,447 $

409,824 $
(3,476,217) $
15,885 $

1.07

1.090
0.960
0.780

12786 $
11261 $
9149 $

45.1
81.3
63.2
189.6

© h B h
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022 2023
0.58 0.58
3,638 3,638
12323 $ 12323

448331 $ 448331
(8,605) $ (8,820)
(15,588) $  (15,977)
(8,699) $ (8,917)
(6,579) $ (6,743)
(39,470) $  (40,457)
408,861 $ 407,874

(126,050) $ (133,613)

(255,326) $  (247,763)

(381,376) $ (381,376)
27,485 $ 26,498

408,861 $ 407,874

(3.322,683) $ (3,162,572)
14,479 $ 13,169
1.07 1.07

Dec TOTAL
1.090

0.960

0.780

127.86 $  1,980.02
11261 $ 1,400.56
9149 $ 1,016.99
46.7 866.2
84.0 1,559.2
65.3 1,212.7
195.9 3,638.1
5965 $ 158,788
9456 $ 187,880
5976 $ 101,663
21,396 $ 448,331
109.20 $  123.23

2024 025

0.58 0.58

3,638 3,638
$ 12323 $ 12323
$ 448331 $ 448331
$ (9,040) $ (9,266)
$ (16377) $  (16,786)
$ (9,140) $ (9,368)
$ (6,912) $ (7,085)
$  (41468) $  (42,505)
$ 406,863 $ 405826
$ (141,630) $ (150,127)
$  (239,747) $  (231,249)
$ (381,376) $ (381,376)
$ 25486 $ 24,450
$ 406,863 $ 405,826
$ (2,995,456) $ (2,820,879)
$ 11949 $ 10814

1.07 1.06

Source: PG&E Advice Letter
3410-E. January 27, 2009
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0.58
3,638
123.23
448,331

(9,498)
(17,206)
(9,602)
(7,262)
(43,568)

404,763
(159,135)
(222,241)
(381,376)

23,387
404,763
(2,638,357)

9,759

1.06
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0.58
3,638
123.23
448,331

(9,735)
(17,636)
(9,842)
(7,443)
(44,657)

403,674
(168,683)
(212,693)
(381,376)

22,298
403,674
(2,447,376)

8,777

1.06
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0.58
3,638
123.23
448,331

(9,979)
(18,077)
(10,088)

(7,629)
(45,773)

402,558
(178,804)
(202,572)
(381,376)

21,181
402,558
(2,247,391)

7,866

1.06
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0.58
3,638
123.23
448,331

(10,228)
(18,529)
(10,341)

(7,820)
(46,918)

401,413
(189,532)
(191,844)
(381,376)

20,037
401,413
(2,037,821)

7,020

1.05
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0.58
3,638
123.23
448,331

(10,484)
(18,992)
(10,599)

(8,016)
(48,091)

400,240
(200,904)
(180,472)
(381,376)

18,864
400,240
(1,818,053)

6,235

1.05

Final El Dorado County

Hydro Development Options Study



B2.7 Sly Park Dam

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 14 11.9 170 11.9 170 95 75% 12.3 15.0 220 15.0 220 95 75% 155 15.0 180 15.0 180 95 75% 12.4
Feb 15 12.75 170 12.8 170 95 75% 11.9 16.1 210 16.1 210 95 75% 15.0 16.1 170 16.1 170 95 75% 12.0
Mar 15 15.9 230 15.9 230 95 75% 16.5 15.8 230 15.8 230 95 75% 16.3 15.8 180 15.8 180 95 75% 13.1
Apr 18 19.08 270 19.1 270 95 77% 19.7 18.9 270 18.9 270 95 77% 19.5 18.9 210 18.9 210 95 77% 15.6
May 43 45.58 670 45.6 670 95 80% 50.4 45.2 660 45.2 660 95 80% 49.9 45.2 530 45.2 530 95 80% 39.9
Jun 51 52.53 740 52.5 740 95 80% 56.2 52.5 740 52.5 740 95 80% 56.2 51.0 580 51.0 580 95 80% 43.7
Jul 27 27.81 410 27.8 410 95 80% 30.8 27.8 410 27.8 410 95 80% 30.8 27.0 320 27.0 320 95 80% 23.9
Aug 55 56.65 830 56.7 830 95 80% 62.6 56.7 830 56.7 830 95 80% 62.6 55.0 640 55.0 640 95 80% 48.7
Sep 52 53.56 760 53.6 760 95 80% 57.3 53.6 760 53.6 760 95 80% 57.3 52.0 590 52.0 590 95 80% 44.5
Oct 48 57.6 840 57.6 840 95 80% 63.7 46.1 670 46.1 670 95 80% 51.0 46.1 540 46.1 540 95 80% 40.8
Nov 27 32.4 460 32.4 460 95 80% 34.7 25.9 370 25.9 370 95 80% 27.7 25.9 290 25.9 290 95 80% 22.2
Dec 17 14.45 210 145 210 95 76% 15.2 18.2 270 18.2 270 95 76% 19.1 18.2 210 18.2 210 95 76% 15.3
Total = 32 33.4 5,760 33.4 5,760 - - 430.0 33 5,640 32.6 5,640 - - 420.0 32 4,440 32.2 4,440 - - 330.0
Total Night
Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh)
Jan 14 15.1 220 15.1 220 95 75% 15.7 15.1 90 15.1 90 95 75% 6.3 66 68 62
Feb 15 16.2 210 16.2 210 95 75% 15.2 16.2 90 16.2 90 95 75% 6.1 64 66 60
Mar 15 13.4 200 13.4 200 95 75% 13.8 13.4 80 13.4 80 95 75% 5.5 69 71 65
Apr 18 16.0 230 16.0 230 95 77% 16.5 16.0 90 16.0 90 95 77% 6.6 83 85 78
May 43 38.3 560 38.3 560 95 80% 42.3 38.3 220 38.3 220 95 80% 16.9 212 218 200
Jun 51 47.9 680 47.9 680 95 80% 51.3 51.0 290 51.0 290 95 80% 21.8 244 250 229
Jul 27 25.4 370 25.4 370 95 80% 28.1 27.0 160 27.0 160 95 80% 11.9 134 137 125
Aug 55 51.7 760 51.7 760 95 80% 57.2 55.0 320 55.0 320 95 80% 24.3 272 279 255
Sep 52 48.9 690 48.9 690 95 80% 52.3 52.0 290 52.0 290 95 80% 22.3 249 255 234
Oct 48 40.3 590 40.3 590 95 80% 44.6 40.3 240 40.3 240 95 80% 17.8 232 238 218
Nov 27 22.7 320 22.7 320 95 80% 24.3 22.7 130 22.7 130 95 80% 9.7 126 130 119
Dec 17 18.4 270 18.4 270 95 76% 19.3 18.4 110 18.4 110 95 76% 7.7 82 84 77
Total = 32 30 5,100 29.5 5,100 - - 380.0 30 2,110 30.4 2,110 - - 160.0 1,830 1,880 1,720
* Assumed at 97% of flow available for generation.
Efficiency
System Flow Turbine Flow Head Eff . o )
(cfs) (cfs) (ft) (%) Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow
5 0 95 75% 81% 100 70
10 10 95 75% 0% | 2 | R 6o |
14 14 95 75% 80 @
15 15 95 75% g 2 70 | S 50
17 17 95 76% z 7w | g w0 3
18 18 95 77% 3 779% | 8 50 1 e
27 27 95 80% i * 40 1 £
43 43 95 80% 6% 30 S 0
48 48 95 80% 75% | 20 o |
51 51 95 80% 7% o
0, ' ' ' ' ' ' 0 T T T T T T
gg gg gg 280;2 Zzystem Cow (zis) % % 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
60 60 95 80% System Flow (CFS) System Flow (CFS)
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B2.7 Sly Park Dam

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Term of CREBS/QECBs (if applicable)

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest
CREB/QECB Credit
Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

July 24, 2009

$ 2,571,000 400 |Plant Size (kw)
$ 7,411 1,833 [Avg. Annual Gen (MWh)
$ 5,940 | $ 117.30 [Baseline Market Price Referent ($/MWh)
$ 5,655 2011 [Initial Year of Operation
$ 3,801 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% Project Physical Life (Years)
6.00% 1.50%|Finance Fee
70.00%|CREBs/QECB Subsidy
2011 012 2013
0.40 0.40 0.40
1,833 1,833 1,833
$ 12436 $ 12436 $ 124.36
$ 227,978 $ 227,978 $ 227,978
$ (7,411) $ (7,596) $ (7,786)
$ (5,940) $ (6,089) $ (6,241)
$ (5,655) $ (5,796) $ (5,941)
$ (3,801) $ (3,896) $ (3,993)
$ (22,807 $  (23377) $  (23,962)
$ 205,171 $ 204,601 $ 204,017
$ (33,008 $ (34,989) $  (37,088)
$ (156,574) $ (154,593) $  (152,494)
$ - $ - $ -
$ (189,582) $ (189,582) $ (189,582)
$ 15,589 $ 15,019 $ 14,435
$ (2,404,394) $ 204,601 $ 204,017
$ (2,355,796) $ (2,305,788) $ (2,254,265)
$ 15,589 $ 14,169 $ 12,847
1.08 1.08 1.08
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 127.86 $ 127.86 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
13.1 12.7 17.6
29.8 28.8 313
23.4 22.6 20.6
66.3 64.1 69.5
$ 1679 $ 1625 $ 2,326
$ 3,352 $ 3,243 $ 3,157
$ 2,138 $ 2,069 $ 1,525
$ 7,169 $ 6,937 $ 7,008
$ 108.19 $ 108.19 $ 100.87
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 110.46 $ 117.30
$ 106.98 $ 11405 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 112.78 $ 12122 % 128.97
$ 116.05 $ 125.03 $ 132.90
$ 11971 $ 129.15 $ 137.06
$ 123.67 $ 13352 $ 141.44
$ 128.02 $ 138.14 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 13776 $ 14797 $ 155.78

5.04%

121,711

27

52%

101

124.36

¥

1,402

©® &

@ @B B PH B

R

$
$

$
$
$

®BH BB

014
0.40
1,833
124.36
227,978

(7,981)
(6,397)
(6,090)
(4,093)
(24,561)

203,418

(39,313)
(150,269)

(189,582)
13,836

203,418
(2,201,116)
11,617

1.07

Apr

1.130
0.860
0.630

132.55
100.88
73.90

20.9
37.3
246
82.8

2,774
3,764
1,818
8,355

100.87

IRR
NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)
Capital Cost per Avg Annual Generation ($/MWh)

015
0.40
1,833
$ 124.36
$ 227,978
$ (8,180)
$ (6,557)
$ (6,242)
$ (4,196)
$ (25,175)
$ 202,804
$ (41,672)
$ (147,910)
$ -
$ (189,582)
$ 13,222
$ 202,804
$ (2,146,222)
$ 10,473
1.07
May
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
53.7
95.7
63.1
212.4
$ 7,113
$ 9,653
$ 4,662
$ 21,427
$ 100.87

$

@ @B B H B @

R

$

$

016
0.40
1,833
124.36
227,978

(8,385)
(6,721)
(6,398)
(4,300)
(25,804)
202,174
(44,172)
(145,410)
(189,582)
12,592

202,174

$ (2,089,458)

$

$
$

® P BB

@

9,410

1.07

Jun

2.010
1.140
0.720

235.77
133.72
84.46

59.9
106.3
77.9
2441

14,112
14,220

6,576
34,908

143.03

el
=]
=
~

0.40
1,833
$ 124.36
227,978

@

(8,594)
(6,889)
(6,558)
(4,408)
(26,449)

@B B H B R

@

201,529

(46,823)
(142,759)

R

(189,582)
$ 11,947

$ 201,529
$ (2,030,688)
$ 8,422

1.06

Jul

2.010
1.140
0.720

$ 235.77
$ 133.72
$ 84.46

32.7
58.2
42.6
1335

$ 7,720
$ 7,779
$ 3,598
$ 19,097

$ 143.03

$

@ @B B PH B @

R

$

$

N
(=}
=
o

0.40
1,833
124.36
227,978

(8,809)
(7,061)
(6,722)
(4,518)
(27,110)
200,868
(49,632)
(139,950)
(189,582)
11,286

200,868

$ (1,969,769)

$

$
$
$

®BH BB

@

7,506

1.06

Aug

2.010
1.140
0.720

235.77
133.72
84.46

66.7
118.5
86.8
272.0

15,726
15,846

7,328
38,901

143.03

$

@ LRI @

R

$

$

019
0.40
1,833
124.36
227,978

(9,030)
(7,237)
(6,890)
(4,631)
(27,788)
200,190
(52,610)
(136,972)
(189,582)
10,608

200,190

$ (1,906,551)

$

$
$

®BH BB

@

6,656

1.06

Sep

2.010
1.140
0.720

235.77
133.72
84.46

61.0
108.4
79.4
248.8

14,388
14,499

6,705
35,592

143.03

B-20

$

@ @B B PH B @

R

$

$

N
(=}
>
(=}

0.40
1,833
124.36
227,978

(9,255)
(7,418)
(7,062)
(4,747)
(28,483)
199,496
(55,767)
(133,815)
(189,582)
9,914

199,496

$ (1,840,871)

$

@ P B

® B BB

@

5,868

1.05

Oct

1.090
0.960
0.780

127.86
112.61
91.49

67.8
97.7
66.5
231.9

8,671
10,997
6,081
25,748

111.02

N}
(=}
N
=

0.40
1,833
$ 124.36
227,978

@

(9,487)
(7,604)
(7,239)
(4,866)
(29,195)

@B B PH BN

©“

198,784

(59,113)
(130,469)

R

(189,582)
$ 9,202

$ 198,784
$ (1,772,557)
$ 5,138

1.05

Nov

1.090
0.960
0.780

$ 127.86
$ 112.61
$ 91.49

36.9
53.2
36.2
126.3

4,720
5,986
3,310
14,016

® PO BB

$ 111.02

$

LR AR e

$

R

$

$
$

$
$

P BB B

$

022
0.40
1,833
124.36
227,978

(9,724)
(7,794)
(7,420)
(4,987)
(29,925)

198,054

(62,659)
(126,923)

(189,582)
8,472

198,054
(1,701,426)
4,463

1.04

1.090
0.960
0.780

127.86
112.61
91.49

16.2
36.6
28.8
815

2,066
4,124
2,630
8,821

108.19

$
$

@ LR AR e 4l

R

$

$

023
0.40
1,833
124.36
227,978

(9,967)
(7,989)
(7,605)
(5.112)
(30,673)
197,306
(66,419)
(123,163)
(189,582)
7,724

197,306

$ (1,627,283)

$

@ P B

@B BB

@

3,838

1.04

TOTAL

1,980.02
1,400.56
1,016.99

459.2
801.7
572.3
1,833.2

82,920
96,619
48,439
227,978

124.36

2024 025
0.40 0.40
1,833 1,833
$ 12436 $ 12436
$ 227978 $ 227,978
$  (10216) $  (10,472)
$ (8,188) $ (8,393)
$ (7,795) $ (7,990)
$ (5.240) $ (5.371)
$  (31,440) $  (32,226)
$ 196539 $ 195753
$ (70,404) $  (74,628)
$ (119,178) $  (114,954)
$ - $ -
$ (189582) $ (189,582)
$ 6,957 $ 6,171
$ 196539 $ 195753
$ (1,549,922) $ (1,469,123)
$ 3262 $ 2,729
1.04 1.03

Source: PG&E Advice Letter

Source: PG&E Advice Letter
3410-E. January 27, 2009

$
$

R

$
$
$

N
(=}
DS}
o>

0.40
1,833
124.36
227,978

(10,733)
(8,603)
(8,190)
(5,505)

(33,031)

194,947
(79,106)
(110,476)
(189,582)
5,365
194,947
(1,384,652)

2,239

1.03

@ &

@ @h B PH BB

R

$
$
$

N
=]
N
~

0.40
1,833
124.36
227,978

(11,002)
(8,818)
(8,395)
(5.643)

(33,857)

194,121
(83,852)
(105,730)
(189,582)
4,539
194,121
(1,296,261)

1,787

1.02

©® &

@ N B PH BB

R

$

$
$

028
0.40
1,833
124.36
227,978

(11,277)
(9,038)
(8,605)
(5.784)

(34,704)

193,275
(88,883)
(100,699)
(189,582)
3,693
193,275
(1,203,684)

1,371

1.02

©® &

@ N B P BB

R

$
$
$

N
(=}
N}
©

0.40
1,833
124.36
227,978

(11,559)
(9,264)
(8,820)
(5.928)

(35,571)

192,407
(94,216)
(95,366)

(189,582)
2,825
192,407
(1,106,643)

990

1.01

@ &

@ @h B H BB

R

$
$
$

N
(=}
[}
l=}

0.40
1,833
124.36
227,978

(11,848)
(9,496)
(9,040)
(6,076)

(36,460)

191,518
(99,869)
(89,713)

(189,582)
1,936
191,518
(1,004,837)

640

1.01
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B2.8 Pleasant Oak Main (Reservoir B)

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 6 6.3 90 6.0 90 139 72% 8.7 6.3 90 6.0 90 139 72% 8.7 6.3 70 6 70 139 72% 7.0
Feb 6 6.4 80 6.0 80 139 72% 7.9 6.4 80 6.0 80 139 72% 7.9 6.4 70 6 60 139 72% 6.3
Mar 10 10.5 150 9.0 130 133 80% 13.9 10.5 150 9.0 130 133 80% 13.9 10.5 120 9 110 133 80% 11.1
Apr 15 15.1 210 15.0 210 127 80% 21.5 15.1 210 15.0 210 127 80% 21.5 15.1 170 15 170 127 80% 17.2
May 19 19.2 280 17.0 250 121 80% 23.9 19.2 280 17.0 250 121 80% 23.9 19.2 220 17 200 121 80% 19.2
Jun 25 25.2 360 24.0 340 112 80% 30.3 25.5 360 24.0 340 112 80% 30.3 25.7 290 24 270 112 80% 24.2
Jul 28 27.7 410 24.0 350 104 7% 28.0 28.0 410 24.0 350 104 7% 28.0 28.3 330 24 280 104 7% 22.4
Aug 27 26.9 390 24.0 350 101 77% 27.2 27.2 400 24.0 350 101 7% 27.2 27.4 320 24 280 101 77% 21.7
Sep 23 22.9 330 23.0 330 115 80% 29.8 23.2 330 23.2 330 115 80% 30.0 23.4 270 23.4 270 115 80% 24.3
Oct 13 13.2 190 13.0 190 128 78% 18.9 13 190 13.0 190 128 78% 18.9 13.5 160 13.5 160 128 78% 15.7
Nov 9 8.6 120 9.0 130 134 80% 13.6 9 130 9.0 130 134 80% 13.6 8.8 100 9 100 134 80% 10.9
Dec 7 7.1 100 7.0 100 137 7% 10.7 7.1 100 7.0 100 137 7% 10.7 7.1 80 7.1 80 137 7% 8.7
Total = 16 16 2,710 14.8 2,550 - - 230.0 16 2,730 14.8 2,550 - - 230.0 16 2,200 15 2,050 - - 190.0
Total Night Efficiency
Weekday Weekend System Flow Turbine Flow Head Eff
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008 (cfs) (cfs) (ft) (%)
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation* 5 5 140 50%
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh) 6 6 139 2%
Jan 6 6.3 90 6.0 90 139 2% 8.7 6.3 40 6 40 139 72% 3.5 39 40 37 7 7 137 7%
Feb 6 6.4 80 6.0 80 139 72% 7.9 6.4 30 6 30 139 72% 3.2 35 36 33 8 8 136 80%
Mar 10 10.5 150 9.0 130 133 80% 13.9 10.5 60 9 50 133 80% 5.6 62 64 59 9 9 134 80%
Apr 15 15.1 210 15.0 210 127 80% 21.5 15.1 90 15 90 127 80% 8.6 96 98 90 10 9 133 80%
May 19 19.2 280 17.0 250 121 80% 23.9 19.2 110 17 100 121 80% 9.6 107 110 101 11 9 131 80%
Jun 25 25.5 360 24.0 340 112 80% 30.3 24.7 140 24 140 112 80% 12.1 135 139 127 12 9 130 68%
Jul 28 28.0 410 24.0 350 104 7% 28.0 27.2 160 24 140 104 7% 11.2 125 128 117 13 13 128 78%
Aug 27 27.2 400 24.0 350 101 77% 27.2 26.4 150 24 140 101 77% 10.9 121 125 114 15 15 127 80%
Sep 23 23.2 330 23.2 330 115 80% 30.0 22.5 130 22.5 130 115 80% 11.6 134 137 126 16 16 125 80%
Oct 13 13.5 200 135 200 128 78% 19.6 13.0 80 13.0 80 128 78% 7.5 86 88 81 17 17 124 80%
Nov 9 8.8 120 9.0 130 134 80% 13.6 8.5 50 9 50 134 80% 54 61 62 57 18 17 122 80%
Dec 7 7.1 100 7.1 100 137 77% 10.9 7.1 40 7.1 40 137 77% 4.3 48 50 45 19 17 121 80%
Total = 16 16 2,730 14.8 2,560 - - 240.0 16 1,080 15 1,030 - - 90.0 1,050 1,080 990 20 17 119 80%
* Assumed at 97% of flow available for generation. 21 21 118 71%
22 22 116 80%
23 23 115 80%
Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow 24 24 113 80%
00% 145 ) »s ’ 25 24 112 80%
o056 | 30 24 95 76%
70% | \/ \/ 140 @\20
—~ [T
§ o0% §135 %15 1
g 50% - % 2
g o] £120 Lo
=
20% 125 5
10%
0% 120 0
0 SystemPlow (CFs) ° 20 2 0 systeri Flow (cFs) *° 20 2 0 5 Systeln? Fow (CFS)ls 20 25
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B2.8 Pleasant Oak Main (Reservoir B Downstream)

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 6 6.3 90 6.3 90 199 72% 13.1 6.3 90 6.3 90 199 72% 13.1 6.3 70 6.3 70 199 72% 10.5
Feb 6 6.4 80 6.4 80 199 72% 12.0 6.4 80 6.4 80 199 72% 12.0 6.4 70 6.4 70 199 72% 9.6
Mar 10 10.5 150 9.0 130 193 80% 20.2 10.5 150 9.0 130 193 80% 20.2 9.0 110 9.0 110 193 80% 16.2
Apr 15 15.1 210 15.1 210 187 80% 31.8 15.1 210 15.1 210 187 80% 31.8 151 170 15.1 170 187 80% 25.4
May 19 19.2 280 17 250 181 80% 35.8 19.2 280 17 250 181 80% 35.8 17 200 17 200 181 80% 28.7
Jun 25 25.2 360 24 340 172 80% 46.5 25.5 360 24 340 172 80% 46.5 24 270 24 270 173 80% 37.4
Jul 28 27.7 410 24 350 168 78% 45.8 28.0 410 24 350 168 78% 45.8 28.3 330 24 280 168 78% 36.6
Aug 27 26.9 390 24 350 167 78% 45.5 27.2 400 24 350 167 78% 45.5 27.4 320 24 280 167 78% 36.4
Sep 23 22.9 330 23 330 175 80% 45.2 23.2 330 23.2 330 175 80% 45.7 23.4 270 23.4 270 175 80% 36.9
Oct 13 13.2 190 13 190 188 78% 28.2 13 190 13 190 188 78% 27.7 13.5 160 13.5 160 188 78% 23.0
Nov 9 8.6 120 9 120 194 80% 18.9 9 130 9 130 194 80% 19.7 8.8 100 8.8 100 194 80% 15.4
Dec 7 7.1 100 7.1 100 197 77% 15.6 7.1 100 7.1 100 197 77% 15.6 7.1 80 7.1 80 197 77% 12.5
Total = 16 16 2,710 15 2,540 - - 360.0 16 2,730 15 2,550 - - 360.0 16 2,150 15 2,060 - - 290.0
Total Night Efficiency
Weekday Weekend System Flow Turbine Flow Head Eff
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008 (cfs) (cfs) (ft) (%)
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation* 5 5 200 50%
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh) 6 6 199 72%
Jan 6 6.3 90 6.3 90 199 72% 13.1 6.3 40 6.3 40 199 72% 5.3 59 60 55 7 7 197 7%
Feb 6 6.4 80 6.4 80 199 72% 12.0 6.4 30 6.4 30 199 72% 4.8 54 55 50 8 8 196 80%
Mar 10 10.5 150 9.0 130 193 80% 20.2 10.5 60 9.0 50 193 80% 8.1 90 93 85 9 9 194 80%
Apr 15 15.1 210 15.1 210 187 80% 31.8 15.1 90 15.1 90 187 80% 12.7 142 146 133 10 9 193 80%
May 19 19.2 280 17 250 181 80% 35.8 19.2 110 17 100 181 80% 14.3 160 164 150 11 9 191 80%
Jun 25 25.5 360 24 340 172 80% 46.5 24.7 140 24 140 172 80% 18.6 208 214 196 12 9 190 68%
Jul 28 28.0 410 24 350 168 78% 45.8 27.2 160 24 140 167 78% 18.2 205 210 192 13 13 188 78%
Aug 27 27.2 400 24 350 167 78% 45.5 26.4 150 24 140 167 78% 18.2 203 209 191 15 15 187 80%
Sep 23 23.2 330 23.2 330 175 80% 45.7 22.5 130 22.5 130 175 80% 17.7 204 209 191 16 16 185 80%
Oct 13 13.5 200 135 200 188 78% 28.8 13.0 80 13.0 80 188 78% 11.1 127 130 119 17 17 184 80%
Nov 9 8.8 120 8.8 120 194 80% 19.3 8.5 50 8.5 50 195 80% 7.4 86 88 81 18 17 182 80%
Dec 7 7.1 100 7.1 100 197 77% 15.6 7.1 40 7.1 40 197 77% 6.2 70 72 66 19 17 181 80%
Total = 16 16 2,730 15 2,550 - - 360.0 16 1,080 15 1,030 - - 140.0 1,610 1,650 1,510 20 17 179 80%
* Assumed at 97% of flow available for generation. 21 21 178 71%
22 22 176 80%
23 23 175 80%
Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow 24 24 173 80%
: : ' 25 24 172 80%
90% 210 30 30 24 162 76%
80% - 200 . 2 |
70% A 190 L
< — )
90; 60% - 3 180 z 20
= 50% | = 170 [y
2 b ) 15
g 40% g 160 £
w 30% 150 E 10
20% 140 | 5
10% - 130
0% - 120 : 0
0 5 10 15 25 35 5 10 15 20 25 30 35 5 15 20 25 30 35
System Flow (CFS) System Flow (CFS) System Flow (CFS)
Final El Dorado County
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B2.8 Pleasant Oak Main (Reservoir B)

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

$ 3,591,000 450 |Plant Size (kW)
$ 7,058 2,657 |Avg. Annual Gen (MWh)
$ 8,580 | $ 117.30 [Baseline Market Price Referent ($/MWh)
$ 7,833 2011 [Initial Year of Operation
$ 4,694 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% 50 |Project Physical Life (Years)
6.00% 1.50%|Finance Fee
011 012 2013
0.45 0.45 0.45
2,657 2,657 2,657
$ 123.05 $ 123.05 $ 123.05
$ 326,980 $ 326,980 $ 326,980
$ (7,058) $ (7,234) $ (7,415)
$ (8,580) $ (8,795) $ (9,014)
$ (7,833) $ (8,029) $ (8,230)
$ (4,694) $ (4,811) $ (4,932)
$ (28,165) $  (28,869) $  (29,591)
$ 298,815 $ 298,111 $ 297,389
$  (46,104) $  (48,870) $  (51,802)
$ (218,692) $ (215926) $ (212,993)
$ (264,795) $ (264,795) $  (264,795)
$ 34,020 $ 33316 $ 32,594
$ (3,346,050) $ 298,111 $ 297,389
$ (3,265,927) $ (3,183,741) $ (3,099,345)
$ 34,020 $ 31,430 $ 29,008
1.13 1.13 1.12
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 9149 $ 9149 $ 73.90
23.3 212 36.4
41.9 38.1 65.5
32.6 29.7 50.9
97.8 89.0 152.7
$ 2,977 $ 2,709 $ 4,820
$ 4,719 $ 4,294 $ 6,603
$ 2,982 $ 2,714 $ 3,762
$ 10,679 $ 9,716 $ 15,184
$ 109.20 $ 109.20 $ 99.43
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 110.46 $ 117.30
$ 106.98 $ 11405 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 112.78 $ 12122 % 128.97
$ 116.05 $ 125.03 $ 132.90
$ 11971 $ 129.15 $ 137.06
$ 123.67 $ 13352 $ 141.44
$ 128.02 $ 138.14 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 13776 $ 14797 $ 155.78

5.66%
$ 319,690
>20
67%
1.06
$ 123.05
$ 1,351
014
0.45
2,657
$ 123.05
$ 326,980
$ (7,601)
$ (9,240)
$ (8,435)
$ (5,055)
$ (30,331)
$ 296,650
$ (54,910)
$ (209,885)
$ (264,795)
$ 31,854
$ 296,650
$ (3,012,581)
$ 26,745
1.12
Apr
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
56.7
102.0
79.3
238.0
$ 7,511
$ 10,290
$ 5,863
$ 23,664
$ 99.43

IRR

NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)

Capital Cost per Avg Annual Generation ($/MWh)

015 016 2017
0.45 0.45 0.45
2,657 2,657 2,657
$ 12305 $ 12305 $ 12305 $
$ 326980 $ 326980 $ 326980 $
$ (7,791) $ (7,985) $ (8.185) $
$ (9,471) $ (9,707) $ (9,950) $
$ (8,646) $ (8,862) $ (9,084) $
$ (5,181) $ (5311) $ (5,444) $
$ (31,089) $ (31,866) $  (32,663) $
$ 295891 $ 295114 $ 294317 $
$ (58205 $ (61,697) $ (65399 $
$ (206,591) $ (203,098) $ (199,397) $
$ (264,795) $ (264,795) $ (264,795) $
$ 3109 $ 30319 $ 29522 $
$ 295891 $ 295114 $ 294317 $

$ (2,923,281) $ (2,831,265) $ (2,736,345) $
$ 24,631 $ 22,656 $ 20,812 $
1.12 111 111
May Jun Jul
1.130 2.010 2.010
0.860 1.140 1.140
0.630 0.720 0.720
$ 13255 $ 235.77 $ 235.77 $
$ 100.88 $ 13372 $ 13372 $
$ 73.90 $ 84.46 $ 84.46 $
63.6 81.7 785
114.5 147.4 141.3
89.1 114.4 109.8
267.2 343.6 329.6
$ 8,434 $ 19274 $ 18,507 $
$ 11,554 $ 19,708 $ 18,894 $
$ 6,583 $ 9,666 $ 9271 $
$ 26,570 $ 48,648 $ 46,672 $
$ 9943 $ 14159 $ 14162 $

018
0.45
2,657
123.05
326,980

(8,390)
(10,199)
(9,311)
(5,580)
(33,479)

293,501

(69,323)
(195,473)
(264,795)

28,705

293,501
(2,638,317)
19,091

111

Aug

2.010
1.140
0.720

235.77
133.72
84.46

773
139.2
108.3
324.9

18,236
18,617

9,145
45,999

141.60

©® &

$
$
$
$
$
$

$
$
$

$

$
$
$

$
$
$

© h B P

©

019
0.45
2,657
123.05
326,980

(8,599)
(10,454)
(9,544)
(5,719)
(34,316)

292,664

(73,482)
(191,313)
(264,795)

27,868

292,664
(2,536,966)
17,485

111

Sep

2.010
1.140
0.720

235.77
133.72
84.46

79.9
145.7
111.9
3375

18,833
19,485

9,449
47,766

141.54

B-23

$

@

$
$
$
$
$
$

$
$
$

$
$

$
$

© h B P

©

N
(=}
>
(=}

0.45
2,657
123.05
326,980

(8,814)
(10,715)
(9,782)
(5,862)
(35,174)

291,806

(77,891)
(186,904)
(264,795)

27,010

291,806
(2,432,065)
15,987

1.10

Oct

1.090
0.960
0.780

127.86
112.61
91.49

50.2
90.9
713
212.4

6,414
10,232
6,527
23,173

109.12

©® &

$
$
$
$
$
$

$
$
$

$
$

$
$

L A

©

2021 022
0.45 0.45
2,657 2,657

12305 $  123.05

326,980 $ 326,980

(9,035) $ (9,261)
(10,983) $  (11,258)
(10,027) $  (10,278)

(6,009) $ (6,159)
(36,054) $  (36,955)
290,927 $ 290,025
(82,564) $  (87,518)
(182,231) $  (177,277)
(264,795) $  (264,795)
26,131 $ 25230
290,927 $ 290,025

(2:323,369) $ (2,210,621)

14,591 $ 13,291
1.10 1.10
Nov Dec

1.090 1.090
0.960 0.960
0.780 0.780
12786 $ 127.86
11261 $ 112.61
9149 $ 91.49
34.6 28.1
63.4 50.6
48.7 39.4
146.7 118.1
4,421 $ 3,588
7,138 $ 5,698
4,455 $ 3,609
16,014 $ 12,895
109.19 $ 109.18

©® &

@ ©“ BB H B

L2

$

$
$
$

$
$
$

L

N
(=}
Y}
[}

0.45
2,657
123.05
326,980

(9,492)
(11,539)
(10,535)

(6,313)
(37,879)

289,101
(92,769)
(172,026)
(264,795)
24,306
289,101
(2,093,546)
12,079

1.09

TOTAL

}

1,980.02
1,400.56
1,016.99

631.4
1,140.5
885.4
2,657.3

115,723
137,231

74,026
326,980

123.05

©® &

LR AR o

$

$
$

N}
(=}
o
=

0.45
2,657
123.05
326,980

(9,730)
(11,828)
(10,798)

(6,471)
(38,826)

288,154
(98,336)
(166,460)
(264,795)
23,359
288,154
(1,971,851)

10,952

1.09

©® &

©“ BB H B

$

$
$

025
0.45
2,657
123.05
326,980

(9,973)
(12,123)
(11,068)

(6,632)
(39,796)

287,184
(104,236)
(160,560)
(264,795)

22,388
287,184
(1,845,227)

9,902

1.08

Source: PG&E Advice Letter
3410-E. January 27, 2009

$
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©“ BB H P

L

$

$
$

N
(=}
DS}
o>

0.45
2,657
123.05
326,980

(10,222)
(12,426)
(11,345)

(6,798)
(40,791)

286,189
(110,490)
(154,306)
(264,795)

21,393
286,189
(1,713,344)

8,927

1.08

@ &

©“ BB H B

$

$
$
$

N
=]
N
~

0.45
2,657
123.05
326,980

(10,478)
(12,737)
(11,628)

(6,968)
(41,811)

285,169
(117,119)
(147,676)
(264,795)

20,374
285,169
(1,575,851)

8,020

1.08

©® &

©“BH B H B

$

$
$
$

028
0.45
2,657
123.05
326,980

(10,740)
(13,055)
(11,919)

(7,142)
(42,856)

284,124
(124,146)
(140,649)
(264,795)

19,328
284,124
(1,432,376)

7,178

1.07

$

@

©“BH B H P

©® B ©

$

$
$
$

N
(=}
N}
©

0.45
2,657
123.05
326,980

(11,008)
(13,382)
(12,217)

(7,321)
(43,928)

283,052
(131,595)
(133,200)
(264,795)

18,257
283,052
(1,282,524)

6,396

1.07

@ &

©“Bh B H B

$

$
$
$

N
(=}
[}
l=}

0.45
2,657
123.05
326,980

(11,283)
(13,716)
(12,522)

(7,504)
(45,026)

281,954
(139,491)
(125,305)
(264,795)

17,159
281,954
(1,125,875)

5,671

1.06

Final El Dorado County
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B2.9 Pleasant Oak Main PRS 5 (Reservoir 7)

Total Super Peak Shoulder Peak
Weekday Weekday Weekend
System System System Turbine Turbine System System Turbine Turbine System System Turbine Turbine
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation*
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh)
Jan 6 5.7 80 6 90 340 72% 214 5.7 80 6 90 340 72% 214 5.7 70 6 70 340 72% 17.1
Feb 6 5.9 80 6 80 340 72% 19.3 5.9 80 6 80 340 72% 19.3 5.9 60 6 60 340 72% 15.4
Mar 8 8.4 120 8 120 336 80% 31.3 8.4 120 8 120 336 80% 31.3 8.4 100 8 90 336 80% 25.0
Apr 12 12.1 170 10 140 323 68% 30.9 12.1 170 10 140 323 68% 30.9 12.1 140 10 110 323 68% 24.7
May 17 16.9 250 17 250 302 80% 59.8 16.9 250 17 250 302 80% 59.8 16.9 200 17 200 302 80% 47.8
Jun 22 22.1 310 22 310 271 80% 67.2 22.3 320 22.3 320 271 80% 68.0 22.5 260 22.5 260 271 80% 55.0
Jul 24 24.3 360 24 350 258 80% 72.1 24.5 360 24.0 350 258 80% 72.1 24.7 290 24 280 258 80% 57.7
Aug 24 235 340 24 350 258 80% 72.1 23.8 350 24.0 350 258 80% 72.1 24.0 280 24 280 258 80% 57.7
Sep 21 20.6 290 21 300 277 71% 58.2 20.8 290 20.8 290 277 71% 57.7 21.0 240 21.0 240 277 71% 46.6
Oct 12 12.0 180 10 150 323 68% 32.0 13 190 10 150 323 68% 32.0 12.3 140 12.3 140 323 68% 314
Nov 8 7.8 110 8 110 336 80% 30.3 9 130 8 110 336 80% 30.3 7.9 90 7.9 90 336 80% 24.0
Dec 6 6.4 90 6 90 340 72% 21.4 6.0 90 6 90 340 72% 21.4 6.0 70 6.0 70 340 72% 17.1
Total = 14 14 2,380 14 2,340 - - 520.0 14 2,430 14 2,340 - - 520.0 14 1,940 14 1,890 - - 420.0
Total Night Efficiency
Weekday Weekend System Flow Turbine Flow Head Eff
System System System Turbine Turbine System System Turbine Turbine 2011-30 2011-40 2008 (cfs) (cfs) (ft) (%)
Flow Flow Flow Flow Flow Head Eff Generation* Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation* | Generation* 5 5 342 50%
(cfs) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh) (mWh) 6 6 340 2%
Jan 6 5.7 80 6 90 340 2% 21.4 5.7 30 6 40 340 2% 8.5 96 98 90 7 7 338 7%
Feb 6 5.9 80 6 80 340 72% 19.3 5.9 30 6 30 340 72% 7.7 86 89 81 8 8 336 80%
Mar 8 8.4 120 8 120 336 80% 31.3 8.4 50 8 50 336 80% 12.5 140 144 131 9 9 334 80%
Apr 12 12.1 170 10 140 323 68% 30.9 12.1 70 10 60 323 68% 12.4 138 142 130 10 10 332 80%
May 17 16.9 250 17 250 302 80% 59.8 16.9 100 17 100 302 80% 23.9 267 274 251 11 10 328 80%
Jun 22 22.3 320 22.3 320 271 80% 68.0 21.6 120 21.6 120 271 80% 26.4 303 311 285 12 10 323 68%
Jul 24 24.5 360 24 350 258 80% 72.1 23.8 140 23.8 140 258 80% 28.6 322 330 302 13 13 319 78%
Aug 24 23.8 350 24 350 258 80% 72.1 23.1 140 23.1 140 258 80% 27.7 321 329 302 15 15 314 80%
Sep 21 20.8 290 20.8 290 277 71% 57.7 20.2 110 20.2 110 277 71% 22.4 258 265 242 16 16 308 80%
Oct 12 12.3 180 12.3 180 323 68% 39.2 11.8 70 11.8 70 323 68% 15.1 159 163 150 17 17 302 80%
Nov 8 7.9 110 7.9 110 336 80% 29.9 7.6 40 7.6 40 336 80% 11.5 134 138 126 18 17 295 80%
Dec 6 6.4 90 6.0 90 340 72% 214 6.4 40 6.0 40 340 72% 8.5 96 98 90 19 17 289 80%
Total = 14 14 2,400 14 2,370 - - 520.0 14 940 13 940 - - 210.0 2,320 2,380 2,180 20 20 283 80%
* Assumed at 97% of flow available for generation. 21 21 277 71%
22 22 271 80%
23 23 264 80%
Turbine Efficiency vs. System Flow Head vs. System Flow Turbine Flow vs. System Flow 24 24 258 80%
' ' ' 25 24 252 80%
90% 370 30 30 24 216 76%
80% .
0w | 320 | 2 % 1
S 6% | 2 T 20
g 50% | < 270 1 T
2 ] o 15 4
g 4% T 20 | 5
w 30% | E 10
20% | 170 5 |
10%
0% 120 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
System Flow (CFS) System Flow (CFS) System Flow (CFS)
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B2.9 Pleasant Oak Main PRS 5 (Reservoir 7)

Capital Cost

First Year Annual O&M Costs

First Year Annual A&! Costs|

First Year Annual Repair & Replace Costs

First Year Annual Contingency Costs|

Annual Costs Inflation Rate

Cost of Debt

Discount Rate

$ 1,523,000 510
$ 7,058 2,321
$ 7590|$ 117.30
$ 3,360 2011
$ 3,602 30
2.50% 20
6.00% 50
6.00% 1.50%

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

PP PP DPP DR P

10
101.75
104.00
106.98
109.98
112.78
116.05
119.71
123.67
128.02
132.71
137.76

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

Plant Size (kW)
Avg. Annual Gen (MWh)

Baseline Market Price Referent ($/MWh)

Initial Year of Operation
Term of Debt (Years)

Length of Initial Contract (Years)

Project Physical Life (Years)
Finance Fee

Length of Contract

PP PP DPP DR P

15
107.48
110.46
114.05
117.76
121.22
125.03
129.15
133.52
138.14
142.98
147.97

011 012
0.51 0.51
2,321 2,321
$ 12371 $ 123.71
$ 287,082 $ 287,082
$ (7,058) $ (7,234)
$ (7,590) $ (7,780)
$ (3,360) $ (3,444)
$ (3,602) $ (3,692)
$ (21,610) $ (22,150)
$ 265472 $ 264,932
$ (19,553) $ (20,726)
$ (92,751) $ (91,578)
$ (112,304) $ (112,304)
$ 153,168 $ 152,628
$ (1,280,373) $ 264,932
$ (1,107,651) $ (934,297)
$ 153,168 $ 143,989
2.36 2.36
Jan Feb
1.090 1.090
0.960 0.960
0.780 0.780
$ 12786 $ 127.86
$ 11261 $ 112.61
$ 9149 $ 91.49
22.8 20.6
41.0 37.0
31.9 28.8
95.6 86.3
$ 2,909 $ 2,628
$ 4,612 $ 4,166
$ 2,915 $ 2,633
$ 10,436 $ 9,426
$ 109.20 $ 109.20
20
$ 113.90
$ 117.30
$ 121.26
$ 125.27
$ 128.97
$ 132.90
$ 137.06
$ 141.44
$ 146.03
$ 150.80
$ 155.78

$

©®

$
$
$
$
$
$

$
$
$

$
$

$
$

© h B P
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=
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0.51
2,321
123.71
287,082

(7,415)
(7,974)
(3,530)
(3,784)
(22,704)

264,378

(21,970)
(90,334)
(112,304)

152,074

264,378
(760,252)
135,346

2.35

Mar

1.130
0.860
0.630

132.55
100.88
73.90

33.3
60.0
46.6
139.9

4,416
6,049
3,447
13,911

99.43

0.51
2,321
123.71
287,082

(8.185)
(8,802)
(3,897)
(4,177)
(25,061)

262,021

(27,737)
(84,567)
(112,304)

149,717

262,021
(55,898)
105,545

2.33

Jul

2.010
1.140
0.720

235.77
133.72
84.46

76.7
138.1
107.1
322.0

18,093
18,471

9,049
45,613

©® &

@h B BB

© h B P

19.82% IRR
$ 1,702,726 INPV
7 Payback Period (Years)
52% Capacity Factor
2.25 [Minimum Annual Debt Service Coverage
$ 123.71 |Average Price Received ($/MWh)
$ 656 |Capital Cost per Avg Annual Generation ($/MWh)
014 015 016
0.51 0.51 0.51
2,321 2,321 2,321
$ 12371 $ 12371 $ 12371 $
$ 287,082 $ 287,082 $ 287,082 $
$ (7,601) $ (7,791) $ (7,985) $
$ (8,174) $ (8,378) $ (8,587) $
$ (3,618) $ (3,709) $ (3,802) $
$ (3,879) $ (3,976) $ (4,075) $
$ (23,272) $  (23,853) $  (24,450) $
$ 263,811 $ 263,229 $ 262,633 $
$ (23,288) $  (24,686) $  (26,167) $
$ (89,016) $  (87,618) $  (86,137) $
$  (112,304) $ (112,304) $ (112,304) $
$ 151,507 $ 150,925 $ 150,329 $
$ 263,811 $ 263,229 $ 262,633 $
$  (585457) $ (409,847) $ (233,352) $
$ 127,208 $ 119,547 $ 112,334 $
2.35 2.34 2.34
Apr May Jun
1.130 1.130 2.010
0.860 0.860 1.140
0.630 0.630 0.720
$ 13255 $ 13255 $ 235.77 $
$ 100.88 $ 100.88 $ 133.72 $
$ 73.90 $ 73.90 $ 84.46 $
329 63.6 715
59.3 1145 131.0
46.1 89.1 100.5
138.3 267.2 303.0
$ 4,365 $ 8,434 $ 16,859 $
$ 5979 $ 11,554 $ 17,512 $
$ 3,407 $ 6,583 $ 8,492 $
$ 13,751 $ 26,570 $ 42,863 $
$ 99.43 $ 99.43 $ 141.46 $

141.65

N
(=}
=
o

0.51
2,321
123.71
287,082

(8,390)
(9,022)
(3,994)
(4,282)
(25,687)

261,395

(29,401)
(82,903)
(112,304)

149,001

261,395
122,594
99,154

2.33
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Aug

2.010
1.140
0.720

235.77
133.72
84.46

76.7
138.1
106.3
321.1

18,093
18,471

8,974
45,538

141.81
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0.51
2,321
123.71
287,082

(8,599)
(9,248)
(4,004)
(4,389)
(26,330)

260,753

(31,165)
(81,139)
(112,304)

148,449

260,753
302,207
93,138

2.32
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Sep

2.010
1.140
0.720

235.77
133.72
84.46

61.9
111.0
85.2
258.1

14,599
14,842

7,197
36,638

141.94
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2,321
123.71
287,082

(8,814)
(9,479)
(4,196)
(4,498)
(26,988)

260,094

(33,035)
(79,269)
(112,304)

147,790

260,094
483,033
87,477

2.32
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Oct

1.090
0.960
0.780

127.86
112.61
91.49

34.0
67.4
57.8
159.3

4,350
7,594
5,290
17,235

108.20

©® &

@B B H BN

© h B P

N}
(=}
N
=
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2,321
123.71
287,082

(9,035)
(9,716)
(4,301)
(4,611)
(27,663)

259,420

(35,017)
(77,287)
(112,304)

147,116

259,420
665,165
82,149

231

10

1.090
0.960
0.780

127.86
112.61
91.49

322
57.7
44.1
134.1

4,122
6,503
4,039
14,664

109.32
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0.51
2,321
123.71
287,082

(9,261)
(9,959)
(4,409)
(4,726)
(28,354)

258,728

(37,118)
(75,186)
(112,304)

146,424

258,728
848,707
77,134

2.30

11

Dec

1.090
0.960
0.780

127.86
112.61
91.49

22.8
41.0
31.9
95.6

2,909
4,612
2,915
10,436

109.20
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0.51
2,321
123.71
287,082

(9,492)
(10,208)
(4,519)
(4,844)
(29,063)

258,019
(39,345)
(72,959)

(112,304)
145,715
258,019

1,033,767

72,416

2.30

12

TOTAL

}

1,980.02
1,400.56
1,016.99

549.1
996.1
775.4
2,320.6

101,777
120,366

64,939
287,082

123.71
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2,321
123.71
287,082

(9,730)
(10,463)
(4,632)
(4,965)
(29,790)

257,293
(41,706)
(70,598)

(112,304)
144,989
257,293

1,220,462

67,976

2.29

13

©® &

LR AR e

$

$
$
$

025
0.51
2,321
123.71
287,082

(9,973)
(10,724)
(4,748)
(5,090)
(30,534)

256,548
(44,208)
(68,096)

(112,304)
144,244
256,548

1,408,914

63,799

2.28
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Source: PG&E Advice Letter
3410-E. January 27, 2009
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(10,222)
(10,993)
(4,866)
(5,.217)
(31,298)

255,785
(46,861)
(65,443)

(112,304)
143,481
255,785

1,599,255

59,869

2.28
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(10,478)
(11,267)
(4,988)
(5,347)
(32,080)

255,002
(49,672)
(62,632)

(112,304)
142,698
255,002

1,791,625

56,173

2.27
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0.51
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123.71
287,082

(10,740)
(11,549)
(5,113)
(5,481)
(32,882)

254,200
(52,652)
(59,651)

(112,304)
141,896
254,200

1,986,174

52,695

2.26
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0.51
2,321
123.71
287,082

(11,008)
(11,838)
(5,240)
(5.618)
(33,704)

253,378
(55,812)
(56,492)

(112,304)
141,074
253,378

2,183,059

49,424

2.26
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2,321
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287,082

(11,283)
(12,134)
(5,371)
(5,758)
(34,547)

252,535
(59,160)
(53,144)

(112,304)
140,231
252,535

2,382,451

46,348

2.25
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B2.10 Diamond Springs Main PRS 1 (Reservoir 8)

System System Turbine Turbine 2011-30 2011-40 2008
Flow Flow Flow Flow Head Eff Generation* | Generation* | Generation*

(cfs) (af) (cfs) (af) (feet) (%) (mWh) (mWh) (mWh)

Jan 6 400 6 400 136 2% 38 39 36
Feb 6 300 6 300 136 72% 35 35 32
Mar 8 500 8 500 132 80% 55 56 52
Apr 12 700 9 500 122 68% 47 48 44
May 17 1,000 17 1,000 107 80% 95 97 89
Jun 22 1,300 17 1,000 86 80% 74 76 69
Jul 24 1,500 17 1,000 77 80% 68 70 64
Aug 24 1,400 17 1,000 77 80% 68 70 64
Sep 21 1,200 17 1,000 90 71% 68 70 64
Oct 12 700 9 600 122 68% 49 50 46
Nov 8 500 8 500 132 80% 53 55 50
Dec 6 400 6 400 136 72% 38 39 36
Total = 14 9,900 11 8,200 - - 690 710 650

* Assumed at 97% of flow available for generation.

Efficiency
DSM PRS1
System Flow Turbine Flow Head Eff
(cfs) (cfs) (ft) (%)
5 5 138 50%
6 6 136 72%
7 7 134 7%
8 8 132 80%
9 9 130 80%
10 9 128 80%
11 9 125 80%
12 9 122 68%
13 13 118 78%
15 15 115 80%
16 16 111 80%
17 17 107 80%
18 17 102 80%
19 17 98 80%
20 17 94 80%
21 17 90 71%
22 17 86 80%
23 17 81 80%
24 17 77 80%
25 16 73 80%
30 8 48 76%

July 24, 2009

Maintain 25 cfs on POM PRS3

Turbine Efficiency vs. System Flow
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B2.10 Diamond Springs Main PRS1

Capital Cost

First Year Annual O&M Costs

First Year Annual A&I Costs

First Year Annual Repair & Replace Costs|
First Year Annual Contingency Costs
Annual Costs Inflation Rate

Cost of Debt

Discount Rate

Sales
Generating Capacity (MW)
Energy (MWH)
Energy Price ($/MWH)
Energy Sales Revenue ($)

Cost of Operations
Operations & Maintenance
Administration & Insurance
Repair and Replacement
Contingency

Total Cost of Operations ($)

Operating Income

Debt Service
Principal
Interest

Total Debt Service ($)

Project Revenues

Cash Flow for IRR Calculation
Cumulative Repayment
Present Value of Cash Flow

Debt Service Coverage

Payback period

TOD Factors
Super-Peak
Shoulder
Night

TOD Prices
Super-Peak
Shoulder
Night

TOD Generation
Super-Peak
Shoulder
Night
TOTAL

Revenue
Super-Peak
Shoulder
Night
TOTAL

Weighted Average Price

Start Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Source: PG&E Advice Letter 3410-E. January 27, 2009

July 24, 2009

$ 1,082,000 140 [Plant Size (kW)
$ 7,058 688 |Avg. Annual Gen (MWh)
$ 2,277 | $  117.30 |Baseline Market Price Referent ($/MWh)
$ 2,376 2011 |Initial Year of Operation
$ 2,342 30 |Term of Debt (Years)
2.50% 20 [Length of Initial Contract (Years)
6.00% 50 |Project Physical Life (Years)
6.00% 1.50%|Finance Fee
2011 2012 2013
0.14 0.14 0.14
688 688 688
$ 11952 $ 11952 $ 119.52
$ 82,196 $ 82,196 $ 82,196
$ (7,058) $ (7,234) $ (7,415)
$ 2.277) $ (2,334) $ (2,392)
$ (2,376) $ (2,435) $ (2,496)
$ (2,342) $ (2,401) $ (2,461)
$  (14,053) $  (14,404) $  (14,764)
$ 68,143 $ 67,792 $ 67,432
$ (13,891) $ (14,725) $ (15,608)
$ (65,894) $ (65,060) $ (64,177)
$  (79,785) $  (79,785) $  (79,785)
$ (11,642) $ (11,994) $ (12,354)
$ (1,030,087) $ 67,792 $ 67,432
$ (1,027,838) $ (1,025,106) $ (1,021,852)
$  (11,642) $  (11,315) $  (10,995)
0.85 0.85 0.85
Jan Feb Mar
1.090 1.090 1.130
0.960 0.960 0.860
0.780 0.780 0.630
$ 12786 $ 12786 $ 132.55
$ 11261 $ 11261 $ 100.88
$ 91.49 $ 9149 $ 73.90
9.1 8.2 13.1
16.4 14.8 23.6
12.7 115 18.3
38.2 345 55.0
$ 1,164 $ 1,051 $ 1,735
$ 1,845 $ 1,666 $ 2,376
$ 1,166 $ 1,053 $ 1,354
$ 4,174 $ 3,770 $ 5,465
$ 109.20 $ 109.20 $ 99.43
Length of Contract
10 15 20
$ 101.75 $ 107.48 $ 113.90
$ 104.00 $ 11046 $ 117.30
$ 10698 $ 11405 $ 121.26
$ 109.98 $ 117.76 $ 125.27
$ 11278 $ 12122 $ 128.97
$ 116.05 $ 12503 $ 132.90
$ 119.71 $ 129.15 $ 137.06
$ 12367 $ 13352 $ 141.44
$ 12802 $ 13814 $ 146.03
$ 13271 $ 14298 $ 150.80
$ 137.76 $ 14797 $ 155.78

1.76%
$ _ (168,717)
>20
56%
0.75
$ 119.52
$ 1,573
2014
0.14
688
$ 119.52
$ 82,196
$ (7,601)
$ (2,452)
$ (2,559)
$ (2,522)
$ (15,134)
$ 67,062
$ (16,545)
$ (63,240)
$ (79,785)
$ (12,723)
$ 67,062
$ (1,018,029)
$ (10,682)
0.84
Apr
1.130
0.860
0.630
$ 132.55
$ 100.88
$ 73.90
11.2
20.1
15.7
47.0
$ 1,484
$ 2,033
$ 1,158
$ 4,674
$ 99.43

IRR

NPV

Payback Period (Years)

Capacity Factor

Minimum Annual Debt Service Coverage
Average Price Received ($/MWh)

Capital Cost per Avg Annual Generation ($/MWh)

2015 2016 2017

0.14 0.14 0.14

688 688 688
$ 11952 $ 11952 $ 11952 $
$ 82,196 $ 82,196 $ 82,196 $
$ (7,791) $ (7,985) $ (8,185) $
$ (2,513) $ (2,576) $ (2,641) $
$ (2,623) $ (2,688) $ (2,755) $
$ (2,585) $ (2,650) $ (2,716) $
$ (15,512) $ (15,900) $ (16,297) $
$ 66,684 $ 66,296 $ 65,899 $
$ (17,538) $ (18,590) $ (19,705) $
$ (62,248) $ (61,195) $ (60,080) $
$ (79,785) $ (79,785) $ (79,785) $
$ (13,101) $ (13,489) $ (13,886) $
$ 66,684 $ 66,296 $ 65,899 $
$ (1,013,593) $ (1,008,492) $ (1,002,673) $
$ (10,377) $ (10,080) $ (9,789) $

0.84 0.83 0.83

May Jun Jul

1.130 2.010 2.010

0.860 1.140 1.140

0.630 0.720 0.720
$ 13255 $ 23577 $ 235.77 $
$ 100.88 $ 13372 $ 13372 $
$ 73.90 $ 84.46 $ 84.46 $

225 175 16.2

40.6 31.6 29.2

31.6 245 22.7

94.7 73.6 68.1
$ 2,988 $ 4134 $ 3825 $
$ 4,093 $ 4,221 $ 3,905 $
$ 2332 $ 2,073 $ 1918 $
$ 9414 $ 10,428 $ 9,648 $
$ 9943 $ 14160 $ 14160 $

N
(=3
=
oo

0.14
688
119.52
82,196

(8,390)
(2,707)
(2,824)
(2,784)
(16,705)

65,491

(20,888)
(58,898)
(79,785)

(14,294)
65,491

(996,079)
(9,506)

0.82

Aug

2.010
1.140
0.720

235.77
133.72
84.46

16.2
22.7

68.1

3,825
3,905
1,918
9,648

141.60
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0.14
688
119.52
82,196

(8,599)
(2,774)
(2,895)
(2,853)
(17,122)

65,074

(22,141)
(57,644)
(79,785)

(14,711)
65,074

(988,650)

(9,230)

0.82

Sep

2.010
1.140
0.720

235.77
133.72
84.46
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0.14
688
119.52
82,196

(8,814)
(2,844)
(2,967)
(2,925)
(17,550)

64,646
(23,469)
(56,316)
(79,785)
(15,139)

64,646

(980,320)

(8,961)

0.81

Oct

1.090
0.960
0.780

127.86
112.61
91.49

11.6
16.2

48.6

1,479
2,345
1,482
5,305

109.20
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0.14
688
119.52
82,196

(9,035)
(2,915)
(3,041)
(2,998)
(17,989)

64,207
(24,877)
(54,908)
(79,785)
(15,578)

64,207

(971,021)

(8,699)

0.80

Nov

1.090
0.960
0.780

127.86
112.61
91.49
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022
0.14
688
119.52
82,196

(9,261)
(2,988)
(3,118)
(3,073)
(18,439)

63,757

(26,370)
(53,415)
(79,785)

(16,028)

63,757
(960,679)
(8,443)

0.80

Dec

1.090
0.960
0.780

127.86
112.61
91.49

9.1
16.4
12.7
38.2

1,164
1,845
1,166
4,174

109.20

$
$

LR o R

$
$
$

2023
0.14
688
119.52
82,196

(9,492)
(3.062)
(3,195)
(3,150)
(18,900)

63,296
(27,952)
(51,833)
(79,785)
(16,489)

63,296

(949,215)

(8,194)

0.79

TOTAL

}

$
$
$

®HPH B

1,980.02
1,400.56
1,016.99

2024 2025

0.14 0.14

688 688
$ 11952 $ 11952
$ 82196 $ 82,196
$ (9,730) $ (9.973)
$ (3.139) $ (3.217)
$ (3.275) $ (3.357)
$ (3.228) $ (3,309)
$  (19372) $  (19,857)
$ 62824 $ 62340
$  (29,629) $  (31,407)
$  (50,156) $  (48,378)
$  (79,785) $  (79,785)
$  (16,961) $  (17,446)
$ 62824 $ 62340
$  (936,547) $ (922,586)
$ (7.952) $ (7,716)

0.79 0.78

Source: PG&E Advice Letter
3410-E. January 27, 2009
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(10,222)
(3,298)
(3,441)
(3,392)

(20,353)

61,843
(33,292)
(46,494)
(79,785)
(17,942)

61,843

(907,237)

(7,487)

0.78
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119.52
82,196

(10,478)
(3,380)
(3,527)
(3.477)

(20,862)

61,334
(35,289)
(44,496)
(79,785)
(18,451)

61,334

(890,398)

(7,263)

0.77
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0.14
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119.52
82,196

(10,740)
(3,465)
(3,615)
(3,564)

(21,383)

60,813
(37,406)
(42,379)
(79,785)
(18,972)

60,813

(871,964)

(7,046)

0.76

@ B

LR o

©

$
$
$

N
N
©

0.14
688
119.52
82,196

(11,008)
(3,551)
(3,706)
(3,653)

(21,918)

60,278
(39,651)
(40,134)
(79,785)
(19,507)

60,278

(851,821)

(6,834)

0.76
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119.52
82,196

(11,283)
(3,640)
(3,798)
(3,744)

(22,466)

59,730
(42,030)
(37,755)
(79,785)
(20,055)

59,730

(829,846)

(6,628)

0.75
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Feed-In Tariff RPS Certification
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Appendix C

Environmental Regulatory Permitting and
Feed-In Tariff RPS Certification

Cl. Overview of the Environmental Regulatory Process and Permits
C2. Permitting Overview

C2.1 Project Proponent and/or CEQA Lead Agency

C2.2 Federal Agency Requirements

C2.3 State Agency Requirements

C2.4 Local Agency Requirements

C3. Applying for RPS Certification and Pre-Certification for FIT Projects
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Environmental Regulatory Permitting
Introduction

The purpose of this section is to present a general discussion of the key environmental
permits and related environmental permitting challenges associated with the
development of the hydroelectric development options. Detailed assessments will be
required once specific projects have been selected for implementation and agencies
have been consulted.

The section begins with a general overview of the various types of permits and
approvals typically associated with the development of hydroelectric facilities followed
by tables that summarize the likely environmental permitting requirements for each
project.

Cl. Overview of the Environmental Regulatory Process and Permits

Listed below are the general types of environmental regulatory review processes and

permits associated with development of hydroelectric projects. Depending on the

selected option, some projects may require all or many of these steps while others may

require only a few. The following list is intended to follow the general sequencing and

timeline of the primary processes and permits associated with the development of

hydroelectric facilities.

> Initiate FERC license process. This may involve a conduit exemption or small
hydropower project license exemption (for projects 5 megawatts or less), an
amendment to an existing license, or new (minor or major) license. This process
will be subject to mandatory terms and conditions set by federal and state fish
and wildlife agencies (e.g., U. S. Forest Service Section 4(e) Conditions).

> Project Proponent (e.g., EID, GDPUD, STPUD, or other State Lead Agency) to
prepare California Environmental Quality Act (CEQA) documentation.

> Federal Lead Agency (e.g., FERC) to complete required National Environmental
Policy Act (NEPA) documentation (e.g., Environmental Assessment (EA) or
Environmental Impact Statement) (EIS)).

> The USFS may prepare a Supplemental NEPA EA for FERC License/License
Amendment activities on USFS lands.

> State Water Resources Control Board (SWRCB) may issue Clean Water Act
Section 401 Water Quality Certification or Waiver with mandatory conditions. The
SWRCB may also process and authorize applications for changes in points of
diversion or use of existing rights and potential new water rights.

> Potential permits may include: USFS Federal Land Policy and Management Act
Consistency Review and Special Use Permit, Nationwide or Individual Permit
(U.S. Army Corps of Engineers Clean Water Act, Section 404), Streambed
Alteration Agreement (Fish and Game Code, Section 1601), Endangered
Species Act Section 7 Consultation (USFWS and NMFS), Section 106
consultation under the National Historic Preservation Act, Regional Water Quality
Control Board (RWQCB) to issue Waste Discharge Requirements (WDRS),

July 24, 2009 C-1 Final El Dorado County
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Feed-In Tariff RPS
Appenidx C Certification and Contract Requirements

National Pollutant Discharge Elimination System (NPDES) Permit, and General
Construction Activity Permits based on water quality control plans prepared by
Project Proponent.

> Submit application to the California Energy Commission for renewable energy
certification. The CPUC concurrence action is required for small hydroelectric
projects (less than 30 MW) to qualify as a renewable resource and FIT projects
less than 1.5 MW to qualify for “must-take” FIT contracts with investor owned
utilities such as PG&E

> Private landowner easment and approved agreements related to use of
USFS/private roads and lands.

The relatively large-scale projects (e.g., Alder Creek Dam) would likely require a series
of approvals and permits as noted above. However, the smaller projects with a relatively
minor project footprint (e.g., Low-High Flow Energy Recovery at PH) may involve only a
few of the steps noted above. The following paragraphs provide more detailed
descriptions of the agency permitting and approval processes. The construction and
operation of hydroelectric facilities may require reviews and approvals from multiple
federal and state authorities and also some local and private entities. Each entity and
the associated permits that are likely to be required are discussed below.

C2  Permitting Overview
C2.1 Project Proponent and/or CEQA Lead Agency

As a public agency, the project proponent (e.g., EID, GDPUD, or EDCWA) will act as
CEQA Lead Agency for complying with CEQA documentation and public review
requirements. This may involve preparation of an Environmental Impact Report (EIR),
Negative Declaration or Categorical Exemption. The CEQA process will be coordinated
with State and local agencies that have permit and other review/approval authority (i.e.,
responsible agencies) so that CEQA requirements are simultaneously satisfied for the
responsible State/local agencies that will issue permits.

There are several approaches that the Project Proponent could follow to satisfy CEQA

requirements. The considerations listed below will be important to selecting the best

approach:

> Will the project design largely be finalized before initiating the CEQA review
process, or will the project proponent consider alternative design/remediation
options through the CEQA process?

> Can the environmental impacts be mitigated to below a level of significance,
thereby allowing for a Mitigated Negative Declaration (MND) instead of an EIR?

> Are the permitting and other review/approval agencies expected to readily concur
with the design and mitigation measures, or will other agencies identify design or
other project component alternatives to be evaluated during the CEQA process?
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Taking the hydroelectric development options under consideration earlier rather than
later and selecting a specific project and determining that all potential environmental
impacts can be mitigated will allow the CEQA Lead Agency to complete a shorter
duration CEQA MND process. However, if the CEQA Lead Agency has not yet decided
on the project design this could lengthen the duration of the CEQA EIR process. In this
instance, a combined State/Federal EIR/EA environmental document and review
process would likely be most efficient.

C2.2 Federal Agency Requirements

There are several federal agencies that could have applicable permit/review
requirements to any development option: FERC, United States Army Corps of
Engineers (USACE), United States Fish and Wildlife Service (USFWS), and USFS. The
Bureau of Reclamation and the Bureau of Land Management may have jurisdiction as
well, depending on the project location. Prior to the commencement of construction,
these federal agencies will need to issue permits and approvals, and complete
associated public review processes for construction and operational activities. The
governing regulations and document requirements of each agency are discussed below.

Compliance with NEPA and the Federal Power Act are potentially the most onerous and
time consuming federal environmental regulatory requirements associated with each
option, especially for projects that include water storage at undeveloped sites (e.qg.,
Alder Reservoir options).

It is likely that FERC will serve as the lead federal agency to comply with NEPA. The
FERC license application process (see below) includes a detailed environmental
assessment and agency scoping process. The results of this analysis will guide the
NEPA requirements. If the environmental analysis determines that a project is likely to
have significant impacts to biological and/or archaeological resources, then the FERC
may compile an NEPA Environmental Assessment. However, most projects that meet
the criteria for a license exemption have a small project footprint and do not necessarily
require a lengthy NEPA document. The FERC NEPA document will be limited to
address only those issues of concern as noted in the environmental section of the
license application (FERC pers. comm. 2008).

FEDERAL ENERGY REGULATORY ComMISSION: FERC is the clearing house for all non-
federal hydroelectric projects in the United States. FERC jurisdiction over hydroelectric
power projects is guided by the Federal Power Act (FPA) and as Federal Lead Agency
for NEPA.

The FPA authorizes FERC to grant licenses and exemptions for the purpose of
“constructing, operating, and maintaining dams, water conduits, reservoirs, power
houses, transmission lines for the development, transmission, and utilization of power
across, along, from or in any of the streams or other bodies of water over which
Congress has jurisdiction”. Following is a brief summary of the different types of FERC
license processes.
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If there is an existing FERC license, this license must be amended to allow construction
and operation of the selected option. FERC regulations classify license amendments as
either capacity-related amendments or non-capacity-related amendments. Capacity-
related amendments include applications for hydropower projects that involve additional
generating capacity not previously authorized, and that: (1) would increase the actual or
proposed total installed capacity of the project; (2) would result in an increase in the
maximum hydraulic capacity of the project of 15 percent or more; AND (3) would result
in an increase in the installed nameplate capacity of 2 MW or more (see 18 CFR
4.201(b)). Amendment applications that do not meet the above criteria are classified as
non-capacity related amendments.

In general, the information and consultation requirements for non-capacity-related
amendment projects are less rigorous than capacity related amendment projects (see
18 CFR 4.38). Nevertheless, an amendment application must include those exhibits
that are affected by the proposed project modifications. Also, an amendment must
include a review of the draft amendment application by the appropriate resource
agencies. The agencies must be allowed a minimum of 60 days to review the draft
application, after which the applicant may finalize the amendment application and
submit it to FERC. For planning purposes, a 12 to 24 month FERC review process
should be assumed, although amendments for non-controversial or projects with
minimal environmental impacts may be issued sooner.

In certain cases, hydroelectric projects may qualify for an exemption from FERC
licensing. The process of getting an exemption is typically simpler than applying for a
new license. Those receiving an exemption are exempt from Part | of the Federal
Power Act. However, the exempted project is subject to mandatory terms and
conditions set by the federal and state fish and wildlife agencies and by the Commission
and do not convey the right of eminent domain.

The Commission issues two types of exemptions:

1) Small hydropower projects, which are 5 MW or less, that will be built at an
existing dam, or projects that utilize a natural water feature for head or an
existing project that has a capacity of 5 MW or less and proposes to increase
capacity, or,

2) Conduit exemption that would be issued for constructing a hydropower project on
an existing conduit (for example irrigation canal). Conduit exemptions are
authorized for generating capacities 15 MW or less for non-municipal and 40 MW
or less for a municipal project. The conduit has to have been constructed
primarily for purposes other than power production and be located entirely on
non-federal lands.

The majority of the hydroelectric projects identifed in this study would likely qualify for
the conduit exemption and/or smalll hydropower license exemption. The Small Alder
Project would likley involve an amendment to license.
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U. S. ARMY CORPS OF ENGINEERS: USACE may authorize activities under Section 404 of
the Clean Water Act (CWA). Section 404 of the CWA requires a permit from the
USACE for any discharge of dredge or fill materials, temporary or permanent, into any
Waters of the U. S., including wetlands. Dependent upon the extent of the proposed
impact, the USACE will authorize activities under either a Nationwide Permit (NWP) or
Individual Permit.  NWPs were established to allow the USACE to grant general
permits for similar categories of discharges that will have only minimal adverse effects.
Individual permits are issued for projects that are greater than, or include activities not
specified within, the scope and threshold limitations of NWPs. The USACE will review
proposed activities with respect to their potential impacts on wetlands, threatened or
endangered species under Section 7 of the ESA, and cultural resources and historic
properties under Section 106 of the NHPA, prior to issuing a NWP or an Individual
Permit. If a permit is required and if there is a potential to disturb any cultural
resources, a cultural resources report will be required, which meets the federal standard
for documenting cultural resources (different from the CEQA standard).

A NWP may be required for certain options, but not others. Regardless of the selected
development option and final design, consulation with USACE will likely be required, but
USACE permitting may not be necessary. For example, options that willl include
crossing a stream; building near a stream, lake, or wetland; will likely require a NWP
(NWP #17 for Hydropower Projects).

U. S. FIsH AND WILDLIFE SERVICE: A discretionary action by federal agencies requires
consultation with the U. S. Fish and Wildlife Service (USFWS). The purpose of the
consultation is to determine the potential for protected or other special-status species
and associated habitats to occur in the project area, determine the nature and extent of
potential adverse impacts to fish and wildlife species, and identify appropriate mitigation
measures. Further consultations and possibly additional environmental studies may be
required depending on whether there is potential for protected or other special-status
species to be affected by the project.

US FOREST SERVICE: The USFS will likely require permits/approvals for options on or
affecting National Forest System lands. These include Federal Power Act, land use and
right-of-way authorizations. The USFS may identify license (4(e) conditions and 10(a)
recommendations) during the FERC license process. The USFS may also issue a
Special Use Permit for construction-related activities on USFS lands. Because there is
a difference in USFS jurisdiction between lands within the FERC license boundary and
lands outside of the license boundary, separate USFS permits and other authorizations
will be required. Examples of the types of activities that will require USFS approval
outside of the FERC license boundaries include:

> construction/helicopter staging areas,

> stockpile areas,

> equipment hauling and placement on USFS roads,

> helicopter fly zones (including seasonal and geographic restrictions) over USFS
lands, and

> Reopening of temporary construction access roads.
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The existing FERC license for some projects include several 4(e) conditions that will
affect the scope, design, operation, and maintenance of the development options.

C2.3 State Agency Requirements

There are six primary State agencies that will have applicable review and/or
permit/approval requirements for most hydroelectric development options: State Water
Resources Control Board (SWRCB), Regional Water Quality Control Board, California
Department of Fish and Game (CDFG), the State Office of Historic Preservation (as
represented by the State Historic Preservation Officer or SHPO, California Energy
Commission (CEC) and the California Public Utilities Commission (CPUC) as discussed
above). During the CEQA review process, these state agencies will be consulted, and
then following completion of CEQA, applications/requests will be submitted for specific
permits, approvals, and review processes.

STATE WATER RESOURCES CONTROL BOARD: The EPA delegated the State Water
Resources Control Board (SWRCB) Federal authority for the Clean Water Act (CWA) in
California. As an example, for Project 184, the SWRCB has been responsible for the
issuance of CWA Section 401 Water Quality Certifications (WQC) or Waivers. Section
402 of the CWA and associated National Pollutant Discarge Elimination System
(NPDES) Permits have been administered by the Regional Water Quality Control Board
as described below.

CWA Section 401 requires that a WQC be obtained or waived before a federal agency
issues a permit for an activity that may result in a discharge into state waters. CWA
Section 401 WQC therefore is necessary for USACE Individual and NWPs. However,
the State of California has pre-certified a number of NWPs for all of California, subject to
conditions and notification requirements.

REGIONAL WATER QUALITY CONTROL BOARD: Depending on the development option,
RWQCB permits may be required. Some permits fall under Section 402 of the CWA
and involve NPDES permits, and others fall under the RWQCB authority over Waste
Discharge Requirements that include solid (i.e., tunnel rock) wastes.

Similar to CWA Section 401 authority of the SWRCB, the authority to administer the
CWA Section 402 NDPES permit program was delegated to and is held by the
RWQCB. NPDES permits provide authorization to discharge pollutants into waters of
the United States from point sources.

NPDES General Construction Activity Storm Water Permits may be required for
construction, and apply to activities that may result in soil disturbances of at least one
acre of total land area, including off-site staging areas or material storage areas. Storm
Water Pollution Prevention Plans (SWPPP) are required by the Construction Storm
Water Permits.
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In addition to the above, and depnding on the qualifications of hazardous substances,
the RWQCB may require Spill Prevention and Containment Response Plans for
storage, handling, and use of hazardous materials that include fuel, chemicals, and
equipment lubricants and coolants.

CALIFORNIA DEPARTMENT OF FISH AND GAME: The crossing or encroachment into a pond
or lake or stream, either during construction or as a permanent installation, will require
the submittal of a Streambed/Lakebed Alteration Agreement (CDFG Section 1602) for
approval by CDFG. The primary concern is generally the changes to stream flows,
changes to water quality, and physical (habitat) impacts associated with the project
construction and/or operation within the stream or lake zone.

STATE OFFICE OF HISTORIC PRESERVATION: Federal discretionary actions such as those
issued by the USACE will be pre-conditioned upon completion of a review under
Section 106 of the Federal National Historic Preservation Act of 1966 (NHPA).
Typically, the State Historic Preservation Officer (SHPO) is contacted to determine the
nature and extent of potential adverse impacts to historic or cultural sites at a
construction site.

NHPA Section 106 regulations require that any project take into account the effects on
historic properties in the area that are eligible or potentially eligible for listing on the
National Register of Historic Places.

CALIFORNIA ENERGY CommissioN: The Overall Program Guidebook (CEC 2008,
Guidebook) describes specific aspects of how the California Energy Commission’s
Renewable Energy Program is administered and the guidebook outlines terms and
definitions. The Guidebook also addresses aspects related to California’s Renewables
Portfolio Standard (RPS), which has a goal of obtaining 20 percent of the state’s
electricity from renewable resources by the year 2010. These Guidelines assist
interested applicants in applying for Renewable Energy Program funds and RPS
Certification. Individuals and entities are eligible for program funding and RPS
certification if they satisfy the eligibility requirements specified in the program element
guidebooks.

To qualify for funding or RPS certification, eligible individuals and entities must apply to
the Commission as specified in the applicable program element guidebook. RPS
Certification verifies that an applicant is certified by the Commission as eligible toward
meeting the state’s Renewables Portfolio Standard pursuant to Public Utilities Code
Sections 399.12 and 399.13 and Public Resources Code Section 25741. Section C3
explains the key steps and information required for RPS certification and pre-
certification for FIT projects.

CALIFORNIA PUBLIC UTILITIES COMMISSION: AB 1969, approved on September 29, 2006,
adds Section 399.20 to the Public Utilities (PU) Code which requires all electrical
corporations to file with the CPUC a standard tariff (i.e., FIT) to provide payment for
every kilowatt hour (kWh) of renewable energy output produced at an electric
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generation facility at the market price determined by the CPUC for a period of 10, 15, or
20 years. For purposes of Section 399.20, an eligible generation facility must be an
eligible renewable energy resource owned and operated by a public water or
wastewater agency that is a retail customer of the electric utility (e.g., PG&E),
interconnected and operated in parallel with the utility’s transmission and distribution
system, and be sized to offset part or all of the electric demand of the public agency.

Section 399.20 limits payment to eligible facilities to a cumulative rated generating
capacity of 250 MW statewide. Service will be available upon request on a first-come-
first-served basis until the utility meets its proportionate share (i.e., about 105 MW
allocated for water and wastewater facilities for PG&E) of the statewide limit.

The RPS Guidebook (CEC 2008) states that to qualify for the FIT program and other
renewable energy incentives, an RPS-eligible small hydroelectric facility or conduit
hydroelectric facility must not exceed 30 MW and must meet certain other criteria. In
addition to a certification or pre-certification application applicants for small hydroelectric
facilities or conduit hydroelectric facilities must complete a supplemental application
form and provide additional required information. The requirements are described in
greater detail below.

OTHER STATE PERMITS: In addition to the permits discussed above, construction activities
may require one or more Encroachment Permits from the California Department of
Transporation and possibly the California Highway Patrol for traffic controls and
signage, special equipment hauling, helicopter overflights, and transport of explosives
on Highway 50.

C2.4 Local Agency Requirements

Several environmental reviews, permits and approvals may be required by El Dorado
County. The County may conduct a land use consistency review to determine if the
project is consistent with zoning and land use planning outlined in the El Dorado County
General Plan. Prior to the commencement of construction, consultation with local
agencies will be required to determine the building permits, approvals, and associated
processes that will be required for construction and operational activities. A preliminary
review of permits that may be required from the County includes a Blasting Permit and
Emergency Generator Air Quality Permit should construction require blasting or the use
of generator. In addition, the County Office of Emergency Services may require that a
permit be obtained prior to construction activities involving blasting.

C3. Applying for RPS Certification and Pre-Certification for FIT Projects

Before PG&E or other investor owned utility can purchase renewable energy from a
qualified hydroelectric project, the CEC must certify that the project meets Renewable
Portfolio Standard as defined by PU Code 399.20. This section summarizes the steps
from pre-certification and certification. Pre-certification is advisable prior to submitting a
FIT contract to PG&E or other 10U.
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Submit a completed application, along with necessary supporting documentation,
to the CEC at the address shown on the form.

Provisional or “pre-certification” as an eligible renewable resource is available for
applicants whose facilities are not yet on-line. Applicants seeking pre-certification
must complete Form CEC-RPS-1B, indicate their desire to be pre-certified on
their completed CEC-RPS-1B form, and submit all required supplemental
information, as described below, to the extent that information is available.

If the additional required information is not available at the time of precertification
because of the facility’s stage of development, then the applicant must explain
this in its application and identify the missing information and the date(s) when
the information is expected to be available.

Facilities that are pre-certified must submit a complete and updated certification
application (CEC-RPS-1A) with all additional required information and be certified
as RPS-eligible before any of its generation may be counted toward satisfying a
retail seller's RPS procurement requirements.

The Energy Commission will notify applicants in writing of its determination on
the application for certification. If the application for certification or pre-
certification is approved, the Energy Commission will issue a certificate stating
that the facility is certified or pre-certified as eligible for the RPS.

The certificate will not include an expiration date and will remain in effect for the
life of the facility.

For applicants that must submit additional required information, such as biofuels,
hydroelectric, or out-of-state facilities, the Energy Commission must conduct an
extensive review of the additional data. Review of these applications will require
a minimum of 30 days from when the Energy Commission receives a complete
application. The 30-day clock starts on the date a complete application is date-
stamped by the Energy Commission as received and the Executive Director
makes a determination on any related applications for confidential designation.
After completing its review, the Energy Commission will either notify the applicant
of its proposed determination or will request additional information from the
applicant.

The following instructions apply to applications for hydroelectric facilities. The additional
required information described below must be submitted as an attachment to the
applicant's completed CEC-RPS-1A or CEC-RPS-1B form, along with the appropriate
supplement form, if applicable.

An applicant must provide additional information to substantiate its self-
certification that a small hydroelectric facility, conduit hydroelectric facility, or
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incremental generation from efficiency improvements to hydroelectric facilities
regardless of overall facility size is eligible for the RPS if the facility:

1) Commenced commercial operations or was repowered on or after January 1,
2006, for small or conduit hydroelectric facilities.

2) Commenced commercial operations before January 1, 2007, for incremental
generation from efficiency improvements regardless of facility size.

3) Was added to an existing water conduit on or after January 1, 2006, for conduit
hydroelectric facilities.

. Additional required water-use data and documentation described below must be
attached to a completed CEC-RPS-1A (for certification) or CEC-RPS-1B (for
precertification) form. These requirements apply to facilities located within
California. Applicants possessing a permit or license from the State Water
Re