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Southeast Geysers Effluent Pipeline

Lake County Wastewater Recycling System
A partnership of

Northern California Power Agency

Lake County Sanitation District

Calpine Corporation
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Lake Level, ft

Clear Lake Water Level - USGS Rumsey Gauge
2013 - Present
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Average Injection Rate
Years 2000 - 2016
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Steam Flowrate, kph
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F-1 Production History
After Sustained Injection
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Currently Flowing at 35 kph
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Steam Flowrate, kph

N-4 Production History
Before and After Injection

wn
o

H
(8]

Currently Flowing at 25 kph
April 29,2016
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Q-3 Production History
Before and After Injection
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Q-4 and H-1 Injection
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Historical and Projected Steam Flowrates Combined

NCPA Plant #1 & #2
Figure 13
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Historical and Projected Steam Flowrates Combined

NCPA Plant #1 & #2
Figure 13
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Yr 2015 Avg. Steam Flow = 1,833 kph
Yr 2016 Avg. Steam Flow = 1,792 kph est.

‘I\)
o
Qo
o

Harmonic Decline Rate = 1.9%

1,500

Steam Flowrate, kph

1,000

500

0
1995

T T T T I T T T 1

2000 2005 2010 2015 2020 2025 2030 2035 2040

—o—Historical Average Flowrate ——2016 Projected Flowrate ——2015 Projected Flowrate




CPA NORTHERN CALIFORNIA POWER AGENCY

pal I's |




CPA NORTHERN CALIFORNIA POWER AGENCY




CPA NORTHERN CALIFORNIA POWER AGENCY







CPA NORTHERN CALIFORNIA POWER AGENCY




CPA NORTHERN CALIFORNIA POWER AGENCY




MCPA NORTHERN CALIFORNIA POWER AGENCY




NORTHERN CALIFORNIA POWER AGENCY

MCPA

R L L e |
|
s SUNRE AL AL L L SALSANANAL AL LL .

/// A WAL :.m,-,rwnﬂft =




IA POWER AGENCY

FORN

NORTHERN CALI

CPA







v

o

W LA




CPA NORTHERN CALIFORNIA POWER AGENCY

Bl 8 §ssam we ak







FORNIA POWER AGENCY

NORTHERN CALI

NCPA




CPA NORTHERN CALIFORNIA POWER AGENCY







CPA NORTHERN CALIFORNIA POWER AGENCY




VI
O
z
i
O
<
o
L
=
O
o
<

FORN

NORTHERN CALI




FORNIA POWER AGENCY

NORTHERN CALI

CPA




MCPA NORTHERN CALIFORNIA POWER AGENCY




CPA NORTHERN CALIFORNIA POWER AGENCY

Project Cost — $1,209,577
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Q-Site Tank Replacement — GEO313
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Hyd rogen PerOX|de Tanks — GEO315
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Q.y

Plant #1 Cooling ToweF
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Fan Blade Replacement ™
GEOBlO

Project Cost - $145 415
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Plant #1 and #2 Crane Repairs

GEO308 & GEO309
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Ncpa

Unit #4 Overhaul
April 2016 ‘
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Unit #4 Main Steam Pipeline

*

Est. Total Project Cost - $950,000f
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Figure S. GEOTHERMAL OPERATIONAL PLAN 2016

UNIT 18 UNIT 13 UNIT 16 BEAR CANYON
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PRESSURE
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57 54 PLANT 2 AREA (UNIT 4)
HIGH PRESSURE
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(1) DAILY GENERATION VARIES AS FIELD CONDITIONS CHANGE , VALUES FROM GHCS
(2) ANNUAL TARGET RANGE SET BY CHANGES IN PLANT, STEAMFIELD, AVAILABILITY FACTOR AND PLANT OVERHAULS




Geo Facility Total Net Generation vs. 2-3 Inter-Tie Valve Position
February 25, 2016
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Net Generation, GWhrs

Historical and Projected Net Generation
Combined NCPA Plants #1 & #2

Figure 15
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Conclusions

Injection rate back to normal
* No negative effects to the reservoir

Steam decline rate reduced to 1.9%
* Improved generation forecast

Projected 2016 Net Generation
* Yr 2016 - 802.2 GWhrs
« FY 2017 - 812.5 GWhrs

Request approval of the Operating
Protocol for two zone operation
of the geothermal field in FY17
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