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1.1. Overview of San Diego Wind PotentialOverview of San Diego Wind Potential
2.2. Importance of StorageImportance of Storage
3.3. Q&AQ&A
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1.  Tribal - Los Coyotes 
2a Private - Ranchita
2b BLM - Ranchita 
2c State Park - Ranchita
3.  County - Vista Irrig District
4.  Tribal Santa Ysabel
5.  Private/County Vulcan Mtn 
6.  BLM - Banner Grade
7.  State Park - Pinon Ridge
8.  BLM - Inspiration Point
9.  Private - Colo River Advent 
10 BLM (E of Lake Cuyamaca)
11 State Park (Rancho Cuyam)
12 Forest Service (Laguna)
13 DOD - USAF (Laguna Mtn)
14 Tribes in East County (I-8)  
15 BLM PPM Claim-McCain Vl
16 Forest Service East Cty (I-8) 
17 DOD (Navy Station) 
18 East County (I-8)
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The NIMBY Equation:The NIMBY Equation:
““WhatWhat’’s in it for mes in it for me””

Perceived Project Benefits
Perceived Project Detriment ≥ 1

Perceived Detriments:

• Visual Impacts

• Noise

• Health and Public Safety

• Environmental

• Neighborhood Character

Perceived Benefits:

• Reduced Electric Bills

• Jobs

• Community Pride (Sustainability)

• Environmental

• Educational Curriculum Benefit

Courtesy of Lorax Energy Systems (http://www.lorax-energy.com/ )

http://www.lorax-energy.com/


FOUR PERSPECTIVES FOUR PERSPECTIVES –– WHAT EACH VALUESWHAT EACH VALUES
DevelopersDevelopers

Wind Resource
Transmission capacity
Constructability / Road Access
Size (Miles Ridgeline)
Average Wind Speed
Wind Power Density
Size (Megawatts)
Megawatt Hours/Yr
Cost of Environmental Mitigation
Cost of Energy (COE) at Grid

ConservationistsConservationists
Viewshed

People affected 1-3 Miles
People affected ~25 Miles

Plants
Animals

Big Horn Sheep
Insects

Check Spotted Butterfly
Cultural/Heritage

Tribal
Avian

Raptors
Songbirds

Utilities Utilities –– CAISOCAISO
Keep lights on (peak)
RPS
Energy (kWh)
Capacity (kW)
Ancillary Services

Frequency support (regulation)
Voltage support (VAR)
Spinning Reserve
Black Start
Avoided Utility Upgrades

Location conducive to storage
Pumped Storage
CAES
Flow Batteries

SocietySociety
Tons CO2 Avoided
Barrels Oil avoided (Note 1)
NOx, SOx Avoided (Note 2)
Local Support/Opposition
Federal/State/Local Land Use Prohibitions 

Cost vs. Benefit?!

Who pays? (ratepayer!)



How to Evaluate Potential Sites How to Evaluate Potential Sites -- Ranking MethodologyRanking Methodology
• Wind Resource
• Areas excluded (ACEC/WA/WSA)
• Who Owns the Land (Tribal/Private/DOD/BLM/USFS/State Park)
• Constructability/Close to Transmission
• Cultural/Biological/Aesthetics

Who Decides?



Value Created in Project DevelopmentValue Created in Project Development



Potential Wind Development Areas – Federal Energy Corridor / Existing Power Plants

Federal 
Energy 

Corridor

50 MW Campo 
Wind Project
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34%0%
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34%
BLM
State Park
Forest Service
DOD
Tribal
Private



Potential Wind Development Areas – Transmission / Wind Resource
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Land Ownership in San Diego County



IMPORTANCE OF STORAGE



A pump storage system 
of 250-400 MW would 

‘lead the dance’







Grid Benefits from StorageGrid Benefits from Storage

T&D Asset Optimization 
Location: At feeder line/substation 
Benefits:
• Defer T&D capital investment
• Dispatch stored energy to shave peak
• Improve power quality & customer service 
• Provide voltage and frequency support
• Capture energy arbitrage savings 
• Reduce line losses
Primary user: Utility

Substation Storage 
Location: In substation
Benefits:
• Provides emergency backup power
• SOC remotely monitorable
• Easily relocatable
Primary user: Utility

Distributed Energy Storage 
Location: Customer side of the meter
Benefits:
• Offset peak usage with stored energy
• Integrate with distributed renewables, DSM, DR
• Provide UPS/emergency backup power 
Primary user: Utility Customer/End User

Integration with Renewables
Location: Large scale renewable energy sites
Benefits:
• Smooth intermittent generation
• Firm renewable generation for sale on peak
• Reduce spinning reserve required for grid stabilization
Primary user: Site Developer/Investors







[Federal Register: December 4, 2006 (Volume 71, Number 232)]
[Notices]
[Page 70377-70379]
From the Federal Register Online via GPO Access [wais.access.gpo.gov]
[DOCID:fr04de06-51]

-----------------------------------------------------------------------

DEPARTMENT OF ENERGY
Federal Energy Regulatory Commission

Notice of Application Accepted for Filing and Soliciting Motions
To Intervene, Protests, and Comments

November 27, 2006.
Take notice that the following hydroelectric application has been

filed with the Commission and is available for public inspection:
a. Type of Application: Preliminary Permit.
b. Project No.: 12747-000.

[[Page 70378]]

c. Date filed: October 31, 2006.
d. Applicant: San Diego Water Authority.
e. Name of Project: San Vicente Pumped Storage Project.
f. Location: The project would be located on San Vicente Reservoir

and San Vicente River in San Diego County, California.
g. Filed Pursuant to: Federal Power Act, 16 U.S.C. 791(a)-825(r).
h. Applicant Contacts: Mr. Paul Gebert, San Diego Water Authority,

4677 Overland Avenue, San Diego, CA 92123, phone: (858)-522-67551.
i. FERC Contact: Robert Bell, (202) 502-4126.
j. Deadline for filing comments, protests, and motions to

intervene: 60 days from the issuance date of this notice.
The Commission's Rules of Practice and Procedure require all

intervenors filing documents with the Commission to serve a copy of
that document on each person in the official service list for the
project. Further, if an intervenor files comments or documents with the
Commission relating to the merits of an issue that may affect the
responsibilities of a particular resource agency, they must also serve
a copy of the document on that resource agency.

k. Description of Project: There are three alternatives for the
proposed project: Iron Mountain Alternative, Foster Canyon Alternative,
and East Reservoir Alternative. Specific details about each of these
alternatives are described below.

Applicable To All Alternatives

All of the alternatives will have the same lower reservoir
consisting of: (1) An existing dam to be raised to a dam height of 274
feet, and a length of 1,120 feet with the possibility that the dam
could be raised to be 337 feet high with a length of 1,442 feet; and
(2) an existing impoundment increased to a surface area of 1,360 acres,
having a storage capacity of 142,00 acre-feet with a normal maximum
water surface elevation of 704 feet mean sea level (msl), and also the
possibility to further increase the surface area to 1,667 acres, having
a storage capacity of 247,000 acre-feet with a normal maximum water
surface elevation of 767 feet msl.

Iron Mountain Alternative

(1) A proposed 235-foot-high, 1,250-foot-long upper dam, (2) a
proposed upper reservoir with a surface area of 93 acres having a
storage capacity of 8,070 acre-feet and a normal maximum water surface
elevation of 2,110 feet msl, (3) a proposed 12,300-foot-long, 20-foot-
long concrete power tunnel, (4) two proposed 300-foot-long steel lined
penstocks, (5) a proposed powerhouse containing two generating units
having a total installed capacity of 550 megawatts, (6) a proposed
3,300-foot-long, 24-foot-diameter concrete tailrace, (7) a proposed
2,600-foot-long, 230 kilovolt transmission line, and (8) appurtenant
facilities.

Foster Canyon Alternative

(1) A proposed 215-foot-high, 4,500-foot-long upper dam, (2) a
proposed upper reservoir with a surface area of 100 acres having a
storage capacity of 12,200 acre-feet and a normal maximum water surface
elevation of 1,490 feet msl, (3) a proposed 3,000-foot-long, 20-foot-
long concrete power tunnel, (4) two proposed 300-foot-long steel lined
penstocks, (5) a proposed powerhouse containing two generating units
having a total installed capacity of 480 megawatts, (6) a proposed
2,700-foot-long, 24-foot-diameter concrete tailrace, (7) a proposed
2,600-foot-long, 230 kilovolt transmission line, and (8) appurtenant
facilities.

East Reservoir Alternative

(1) A proposed 200-foot-high, 2,200-foot-long upper dam, (2) a
proposed upper reservoir with a surface area of 60 acres having a
storage capacity of 6,800 acre-feet and a normal maximum water surface
elevation of 1,600 feet msl, (3) a proposed 6,000-foot-long, 20-foot-
long concrete power tunnel, (4) two proposed 300-foot-long steel lined
penstocks, (5) a proposed powerhouse containing two generating units
having a total installed capacity of 570 megawatts, (6) a proposed
2,600-foot-long, 24-foot-diameter concrete tailrace, (7) a proposed
2,600-foot-long, 230 kilovolt transmission line, and (8) appurtenant
facilities.

The proposed project would have a maximum estimated annual
generation of up to 1,000 gigawatt-hours, which would be sold to a
local utility.

1. SD County Water Authority FERC Permit
October 31, 2006



1. SDCWA’s Proposed Three Alternatives

Iron Mountain Alternative
550 MW
City of Poway 
Surface Area: 100 acres
Dam Length: 1,300 feet
Dam Height: 130 feet
Piping Distance: 16,000 feet
Height Difference: 1,300 feet

Foster Canyon Alternative
480 MW
State of California 100 acres
Surface Area: 75 acres
Dam Length(2): 700/600 feet
Dam Height: 140/100 feet
Piping Distance: 3,500 feet
Height Difference: 600 feet

East Reservoir Alternative
570 MW
Surface Area: 75 acres
Dam Length: 1,100 feet
Dam Height: 200 feet
Piping Distance: 3,000 feet
Height Difference: 800 feet



Required Market Conditions for Pumped Storage

• Day vs. Night Power Price Differential (“Arbitrage”)
Demand for electricity in the summer afternoon hours is much higher than at night.  This is because the peak energy 

demand in the area is determined by the air conditioning load which occurs between 1:00 and 7:00 pm.  However, in the 

San Diego/Baja region the summer winds are predominately at night.  Transmission alone does not solve this problem; 

only storage does.  Storage “time shifts” the less valuable wind energy generated at night to the afternoon when it is 

much more valuable.  There comes a point where the cost of a storage facility spread over its 50+ year life is less than 

the difference in electricity price between night and day. We anticipate that this point will occur in 3-4 years as additional 

wind capacity comes on line.  We want to be ready for when that occurs.  This concept it shown on the following page.

• Reliability and Grid Stability
A pumped storage facility is unique in its ability to ‘control’ or ‘regulate’ the grid electrical frequency.  This capability has 

a value which is not yet reflected in the regulated market.  This becomes even more important with increased 

percentages of intermittent renewable generation such as wind and solar.  When a grid reaches about 20% renewable 

energy ‘frequency regulation’ becomes critical.  California is seriously discussing a requirement for 33% renewables.  It 

is inevitable that regulation of grid electrical frequency will be required.  The Los Coches substation in Lakeside would 

be an ideal location to ‘inject’ frequency regulation because there are two 230,000 volt transmission lines with a 

combined electrical capacity of 700 MW. Additionally, the recently approved Sunrise Powerlink provides an additional 

opportunity.  The regulatory environment does not currently provide proper financial value for frequency regulation and 

reliability.  However, that is changing with the California Independent System Operator (CAISO) Market Redesign and 

Technology Upgrade (MRTU). The program will launch March 31, 2009 as described on the link below

http://www.caiso.com/docs/2001/12/21/2001122108490719681.html

http://www.caiso.com/docs/2001/12/21/2001122108490719681.html


Need to shift nighttime 
wind energy to next day 
(for air conditioning load)

2. Required Market Conditions for Pumped Storage



San Diego Pump Storage Study







Height versus Distance of Top 12 Candidates
(1). Size (acre-feet) of upper reservoir is represented by blue. Size of reservoir varies (approximately) 
proportional to vertical height above lower reservoir

(2). Tunnel vs piping to be determined my hydrodynamic efficiency, installed cost and environmental costs.
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Take AwaysTake Aways
• Is the current outlook acceptable?  
• Who determines the consensus on which specific 

locations are acceptable? 
• How can community/regulatory support be 

obtained?
• ACTION.

• Evaluate/Prioritize 20 potential locations based on load/energy and reliability 
improvements (storage). Sustainability Alliance to take the lead on tradeoffs 
between GHG/Energy Security and habitat/aesthetic.  Local Sierra Club is not willing 
to do this.  Julian or Boulevard as Pilot. 

• Letter to Governor that State Parks should be evaluated for wind in San Diego





RESCO



Are negative impacts of wind turbines on 
Bighorn Sheep more substantial than benefits 
of wind?

Lawsuit against BLM by CBD and Sierra Club.  
Vast areas of land.

How do we compare 
the negative  impact 
on butterflies to the 
beneficial impact of 

wind energy?

BLM Resource Management Plan (RMP)
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