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redondo
STAFF REPORT
REDONDO BEACH PLANNING DEPARTMENT

AGENDAITEM 15 PUBLIC HEARINGS

HEARING DATE

APPLICATION TYPE

MAY 20 2004

AMENDMENTS TO THE GENERAL PLAN HARBORCIVIC

CENTER SPECIFIC PLAN COASTAL LAND USE PLAN AND

ZONING ORDINANCE FOR THE COASTAL ZONE

CASE NUMBER

APPLICANTS NAME

PC0440

CITY OF REDONDO BEACH

APPLICANTSREQUEST AS ADVERTISED

The Planning Commission will consider recommending to the City Council adoption of

amendments to the Land Use element of the General Plan HarborCivic Center Specific Plan

Coastal Land Use Plan and Zoning Ordinance for the Coastal Zone applicable to all industrial

uses in the Coastal Zone The amendments propose establishing a Coastal Reserve for large

industrial areas in the Coastal Zone that are appropriate for reuse for nonindustrial uses and

where the precise future uses have not yet been determined The proposed amendments

would provide for the amortization and removal of nonconforming uses and structures in areas

designated as a Coastal Reserve The AES Redondo Generating Plant site is proposed to be

designated as a Coastal Reserve and the amendments would provide that the existing

generating plant uses and structures would be considered nonconforming uses and structures

DEPARTMENTS ANALYSIS OF REQUEST

A community planning process has been under way to transform and revitalize the portion of

the citys Coastal Zone formerly known as Heart of the City into a high quality resident and

visitor serving area containing parks and recreation areas andor commercial residential and

civic uses Such a transformation is not feasible unless large scale industrial uses that have a

blighting impact on the area are removed

The largest existing industrial sites appropriate for nonindustrial uses in the future include the

approximately 26 acre site just west of the Post Office and east of N Francisca Avenue the

16 acre City Maintenance Yard and the approximately 50 acre AES Redondo Generating Plant

site The power generating plant is the major blighting influence in this area due to the size of

the site the visual impact of the use on the surrounding area and undesirable environmental

impacts of the use that effect the public health safety and welfare The transformation of this
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PC 0440 52004

portion of the city depends on removal of the power generating plant and reuse of the site for

other purposes

EXISTING LAND USE POLICIE

On March 19 2002 the City Council adopted the Heart of the City Specific Plan and

corresponding amendments to the General Plan Coastal Land Use Plan and Zoning
Ordinance establishing new land use policies and standards In response to a referenda

petition on June 4 2002 the City Council repealed the Specific Plan and General Plan

amendments and reinstated the HarborCivic Center Specific Plan However the amendments

to the Coastal Land Use Plan and Zoning Ordinance that were not subject to the referenda

petition could not be repealed by the City Council without a new public hearing process

The past actions have created inconsistencies between the various plans that are not yet
resolved but that are intended to be resolved by the planning process underway Land uses

may not be approved unless consistent with each of the plans Furthermore the Coastal

Commission will not approve any development approved by the City that is inconsistent with the

Land Use Plan certified by the Coastal Commission in 2001 prior to the Heart of the City
process

Recognizing the inconsistencies and the process underway to resolve them the City Council

enacted a moratorium on approval of discretionary land use approvals within the former

Catalina Avenue Redevelopment Project area including the power plant site and other

industrial sites The moratorium has been in place since September 2 2003 and may be

extended once more for an additional year

The various plans do have one thing in common they all allow for and envision reuse of sites

containing industrial and power plant uses for nonindustrial use However the future uses

permitted on these sites have not yet been determined

Certified Coastal Land Use Plan

The Coastal Zone includes the portion of the city west of Pacific Coast Highway An amended

Coastal Land Use Plan LUP was certified by the Coastal Commission on May 7 2001 that

was determined to be consistent with the policies of the Coastal Act including the protection
and provision of public access the protection and encouragement of facilities that provide
public recreation the protection of the marine environment the protection of the scenic and
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PC 0440 52004

visual quality of coastal areas and the reservation of land along and near the coast for priority

uses including coastal dependent visitor serving uses and recreation

The land use section of the certified LUP as contained in Resolution No CC010420 adoptel

on April 3 2001 recognizes that a planning process is underway to consider new land use and

development standards for the AES Redondo Generating Plant site the HarborPier area and

the North Catalina Corridor In the meantime the certified LUP retains an industrial designation

for several properties including the power plant site the ministorage property abutting the

power plant to the east the topsoil property at 750 N Francisca Avenue west of the Post

Office and the City Yard on N Gertruda Avenue east of Catalina Avenue The industrial

category in the LUP is described as a relatively light industrial district intended to

accommodate small to mediumsize industrial operations that do not result in obnoxious output

that would detrimentally impact surrounding districts

General Plan and HarborCivicCenter Specific Plan

Power qeneratinqplant site

The AES Redondo Generating Plant formerly the Southern California Edison Generating Plant

is designated as P Public in the General Plan Policy 1461 of the General Plan permits

governmental facilities parks and recreation public safety facilities cultural uses schools and

public utility and infrastructure uses in such areas Policy1462allows for the reuse of public

and utility properties and facilities for private use and establishes criteria for determining the

type and intensity of future uses

The HarborCivic Center Specific Plan was adopted in conjunction with existing General Plan

policies and is consistent with the existing General Plan The specific plan provides that public

utility land uses are permitted on the power plant site subject to a Conditional Use Permit The

HarborCivic Center Specific Plan also identifies this site to be appropriate for reuse in the

future and recommends establishing a new plan for future nonindustrial use of the site The

specific plan states

In anticipation of the end of the useful economic and physical life of the Southern

California Edison Company Generating Plant take necessary steps within an

appropriate time frame to establish plans for the comprehensive reuse of the site for

nonindustrial uses Said plan shall demonstrate compatibility with the stated objectives
of the General Plan and this Specific Plan for the character and function of

surrounding areas be designed to be physically wellintegrated with surrounding areas

and cimulation patterns and provide for a high quality of design and amenities in

recognition of the sites prominent and integral location within the city
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The specific plan identifies the generating plant as a nuisance that results in significant adverse

environmental impacts The specific plan states

In consideration of the various lower and moderatedensity commercial and residential
land uses surrounding the Zone implement as possible and financially feasible any
reasonable means methods or ways of eliminating entirely or reducing as much as

possible the range of significant adverse environmental impacts that are created

through operation of the Southern California Edison Plant these measures could
include but are not limited to external noise walls or fences landscaping shields and

buffering additional internal noise insulation or air quality filtering systems etc

Other Industrial Uses

Other industrial uses in the Coastal Zone are on sites smaller than three acres including
the topsoil property at 750 N Francisca Avenue designated I2 Industrial in the General

Plan Light industrial use is permitted under both the General Plan and the HarbodCivic

Center Specific Plan

the ministorage site abutting the east boundary of the power generating plant site

designated C5 in the General Plan Commercial and light industrial use including mini

storage is permitted under both the General Plan and the HarborCivic Center Specific
Plan

the City Maintenance Yard east of Catalina on N Gertruda Avenue designated C5 in

the General Plan Commercial uses and governmental facilities are permitted under

both the General Plan and the HarbodCivic Center Specific Plan

Amended Coastal Land Use Plan and Zoning Ordinance for the Coastal Zone

In conjunction with the former Heart of the City plan amendments were adopted to the Coastal

Land Use Plan including some provisions that cannot be implemented due to inconsistency with

the General Plan and because the amendments have not been certified by the Coastal

Commission Portions of the zoning ordinance adopted for the Coastal Zone also cannot be

implemented within the former Heart of the City area for the same reason The most significant
inconsistency is as follows

the amended LUP and zoning ordinance permit residential use in the former Heart of

the City area and do not permit commercial and industrial uses in much of the Catalina

Avenue corridor

the General Plan and HarborCivic Center Specific Plan permit commercial and

industrial uses in the former Heart of the City area but do not permit residential uses
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The western portion of the AES Redondo Generating Plant is designated as Waterfront District

and the eastern portion is designated as Catalina Corridor in the amended LUP and zoning

ordinance The other industrial uses east of the power generating plant the topsoil site mini

storage site and City Yard are all designated Catalina Corridor

The Waterfront District permits uses such as marinarelated commercial services and facilities

parks recreation and open space lodging offices theaters commercial recreation and

residential The Catalina Corridor District permits uses such as residential offices and civic

uses Both districts specify various open space requirements and limit future power generating

facilities to a portion of the existing site either the area containing Units 7 and 8 and Tanks24

or alternatively the area containing Units 58

PROPOSED PLANS

The City contracted with the University of Southern California USC Center for Economic

Development for facilitation services associated with a community consensus building process

related to the former Heart of the City study area This process included numerous

community meetings from September 2003 through March 2004 The process resulted in two

alternative visions Heart Park proposes the power generating plant site and surrounding area

be developed as park and open space while the Village Plan proposes a mix of park and

open space residential commercial and civic uses The City Council at its May 4 2004

meeting directed staff to prepare recommendations for placing an advisory ballot measure on

these two alternative visions for the November 2 2004 election

COASTAL RESERVE

It is proposed that the General Plan authorize the designation of industrial areas within the

Coastal Zone as a Coastal Reserve It is intended that this designation be applied to large

industrial areas that have been determined to be appropriate for nonindustrial urban

development andor parks recreation and open space in the future and where the precise

future uses have not yet been determined This designation is consistent with the policies of

the Coastal Act to reserve land in the Coastal Zone for priority uses including coastal

dependent visitor serving uses and recreation

New development would not be permitted in the Coastal Reserve prior to the approval of

necessary amendments to the General Plan Specific Plan Coastal Land Use Plan and Zoning

Ordinance ensuring consistent land use policies relating to future uses Existing industrial uses
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in the Coastal Reserve would be declarednonconforming uses that would be required to be

discontinued and removed according to schedules in the Zoning Ordinance

It is recommended that a minimum of a5acre site be used as the threshold for considering

designation of a Coastal Reserve and that a Coastal Reserve be designated for the power

generating plant site There is substantial evidence that the power generating plant has

significant nuisance impacts on a widespread surrounding area and that continuation of the

plant would make infeasible the implementation of plans consistent with the proposed

community visions There is no evidence indicating a similar level of impacts for other industrial

uses on smaller sites in the area

Power generating plant site

The existing land use policies and proposed new planning visions for the former Heart of the

City area share one thing in common they all envision reuse of the power generating plant site

for nonindustrial use in the future Due to its dominance and nuisance impacts on the

surrounding area the power generating plant site is appropriate for designation as a Coastal

Reserve

The first power generation plant was opened in 1905 in this general location by Henry

Huntington to power his Pacific Electric Railway and to open nearby land for residential

development After World War II the Southern California Edison SCE Company constructed

a new stateoftheartpower plant vital to the suburbanization of the South Bay and region

Today most of the power plant site is no longer used to generate power

The plant is located in an area that was once the industrial corridor of the City However now

the area south of Beryl Street and area east of Catalina Avenue is developed with multiple

family residential uses To the west of the plant are the marinas and harbor area serving both

residents and visitors East of the plant the Catalina Avenue corridor includes a hodgepodge
of commercial and industrial uses many of which are neglected and blighted facilities

In April 1998 SCE sold the Redondo Generating Station to the AES Corporation of Arlington

Virginia AES purchased three plants from SCE and currently owns more than 100 plants
worldwide The acquisition of the Redondo Generating Station was based on the assumption
that the capacity of the plant could be increased while making surplus land available for

redevelopment Initially AES removed the stacks associated with the decommissioned portion

Page 6of 11

jim.light
Highlight

jim.light
Highlight

jim.light
Highlight

jim.light
Highlight

jim.light
Highlight



PC0440 52004

of the power plant as evidence of their commitment to proceed with reuse of a portion of the

site AES has continuerito hold the property for development and has never submitted an

application to the California Energy Commission for the expansion upgrading or modernization

of the energy production capacity of the site

The generating plant is not currently designated as RMR Run Must Run which means it is not

under contract to the California Independent System Operator ISO to provide guaranteed

power production Furthermore the generating plant units are on the ISO list of units with

reliability concerns as indicated in the attached Proposed List of Plants for APPS Analysis

prepared by the California Energy Commission

The AES Redondo generating plant has been included in a study group for the Aging Power

Plant Study being undertaken by the California Energy Commission CEC to examine the

reliability and resource implications of Californias reliance on older inefficient power plants

see attachment The CEC staff briefing on this study states

The staff is also developing criteria for identifying particular generating units where

increasing operations of the units or extending their lifetimes could have unwanted

environmental effects In applying the criteria the staff will consider four basic factors

related to environmental performance air emissions and emission rates cooling water

sources and treatment of waste water discharge indigenous flora and fauna and

related habitat and wetlands and community plans for reuse of the power plant site

Source Staff Briefing Paper on Aging Power Plant Study California Energy
Commission March 2004
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The CEC is concerned that continued operation of obsolete power plants has adverse

environmental impacts on air emissions water quality and biological resources New

generating plants no longer need to be located near ocean cooling water sources and

therefore obsolete plants located in urbanized areas surrounded by residential development can

be replaced by generating plants with reduced impacts located away from coastal communities

The AES generating plant includes stacks 200 feet high and other structures that visually
dominate and have a blighting impact on surrounding properties Data on residential property

values in the area provide evidence of this adverse economic influence see attachment
There is no doubt that these impacts are primarily attributable to the power generating plant
and these impacts would remain even if the smaller industrial uses were removed

Furthermore due to high coastal land values reuse of the power plant site would almost

certainly lead to reuse of other industrial sites but reuse of the other industrial sites would have

no similar impact on reuse of the power generating plant site

The continuation of the power generating plant also harms the quality of life for residents by

blocking visual and public access connections to the waterfront This is inconsistent with

Coastal Land Use Plan policies intended to enhance public access to the waterfront

The power plant also harms the public health and quality of life due to air emissions noise

including Iow frequency noise impacts identified in the 1992 EIR for the General Plan impacts
on the marine environment with cooling water intake and heated water discharge and

contaminated soils and groundwater The site is contaminated by fuelrelated hydrocarbons

including the storage tank areas fuel pumping area oilgas separator area power generating
areas waste storage area switchyard areas and solvent wash area In addition a variety of

metal and solvent contaminants are present due to leakage from the retention basin areas that

collect wastewater from power plant boiler cleaning procedures and from general cleaning
wastes at the facility The soil and groundwater contaminants include arsenic vanadium and

nickel

Amortization

Under California law cities may require removal of existing nonconforming structures after a

reasonable phase out period referred to as an amortization period based upon the citys
conclusion that the harm from continued use of the structure outweighs the harm to the

property owner Adoption of an appropriate amortization period is required to take into account
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PC0440 52004

the remaining useful economic life of the use and other relevant economic factors such as

investment in the use

The proposed zoning amendments would allow for amortization of nonconforming uses in a

Coastal Reserve and prvide that the power generating plant is a nonconforming use An

amortization period is recommended to require that the power generating plant be discontinued

by January 1 2018 and removed by January12019 This schedule is based on the remaining

useful life and other economic information contained in reports prepared for AES in 2003 and

that were submitted by AES to the State Board of Equalization see attachments These public

records as discussed in an attached memo from The Davis Company confirm that the above

period is sufficient to enable operation of the plant for its remaining useful life and to enable

recoupment of investment

The City is not proposing an amortization period shorter than the remaining useful life of the

generating plant However it should be noted that the California courts have been willing in

some cases to allow local governments to set an amortization period which is less than the

remaining useful life of the nonconforming use and allow termination of the use if the use is

detrimental to public health or safety Livingston Rock and Gravel Co v County of Los

Angeles 1954 People v Gates 1974

As a nonconforming use the power generating plant is permitted to be maintained and

repaired until the end of the amortization period The recommended zoning amendments also

permit the power generating plant to make any improvements ordered by the Public Utilities

Commission the South Coast Air Quality Management District the Regional Water Quality

Control Board or other federal state or regional agency having jurisdiction to make and

enforce orders to meet water quality air emission and other requirements Expansion of a

nonconforming use is not permitted

Environmental StatUs

The initial study prepared for the proposed amendments to the General Plan HarborCivic

Center Specific Plan Coastal Land Use Plan and Coastal Zoning Ordinance concluded that the

amendments would not have a significant effect on the environment and therefore a Negative

Declaration should be prepared pursuant to the California Environmental Quality Act of 1970 as

amended The Initial Study was noticed and circulated for public review and comment from

April 22 2004 to May 13 2004 pursuant to Chapter 3 Title 10 of the Municipal Code
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Departments Recommendation

It is recommended that the Planning Commission adopt the following resolution by title only
waiving further reading

A RESOLUTION OF THE PLANNING COMMISSION OF THE CITY OF REDONDO

BEACH RECOMMENDING THAT THE CITY COUNCIL

1 ADOPT NEGATIVE DECLARATION NO 0404 AND

2 AMEND THE GENERAL PLAN HARBORCIVIC CENTER SPECIFIC PLAN

COASTAL LAND USE PLAN AND ZONING ORDINANCE FOR THE COASTAL ZONE

TO

A DESIGNATE LARGE INDUSTRIAL AREAS IN THE COASTAL ZONE THAT

ARE APPROPRIATE FOR REUSE FOR NONJINDUSTRIAL DEVELOPMENT

ANDOR PARKS RECREATION AND OPEN SPACE AS COASTAL

RESERVES

B PROVIDE FOR DISCONTINUATION AND REMOVAL OF INDUSTRIAL USES

INCLUDING POWER GENERATING FACILITIES IN AREAS DESIGNATED AS

COASTAL RESERVES AND

C TO DESIGNATE THE AES REDONDO GENERATING PLANT SITE AS A

COASTAL RESERVE AND TO PROVIDE THAT ALL EXISTING GENERATING

PLANT USES AND STRUCTURES ON THE SITE ARE NONCONFORMING

USES AND STRUCTURES THAT SHALL BE DISCONTINUED BY JANUARY 1

2018 AND REMOVED BY JANUARY 1 2019

Prepared by

Interim Planning Director
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Attachments

Recommended resolution

Negative Declaration No 0404

AES Residual Land Value and Cost Recovery memo The Davis Company May 10 2004

Indication of Negative Impact of AES Plant on Property Values in Nearby Areas memo
Regan Associates May 10 2004

Staff Briefing Paper On Aging Power PlantStudy California Energy Commission March 2004

Proposed List of Plants for APPS Analysis California Energy Commission 2004

Aging Natural Power Plants in California California Energy Commission July 2003

An Appraisal Report Prepared for AES Redondo Beach LLC The Delahooke Appraisal
Company

AES Redondo Beach Generating Station Fair Market Value Report as of January 1 2003

prepared by AUS Consultants
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RESOLUTION NO

A RESOLUTION OF THE PLANNING COMMISSION OF THE CITY OF REDONDO
BEACH RECOMMENDING THAT THE CITY COUNCIL
1 ADOPT NEGATIVE DECLARATION NO 0404 AND

2 AMEND THE GENERAL PLAN HARBORCIVIC CENTER SPECIFIC PLAN
COASTAL LAND USE PLAN AND ZONING ORDINANCE FOR THE COASTAL ZONE
TO

A DESIGNATE LARGE INDUSTRIAL AREAS IN THE COASTAL ZONE THAT ARE
APPROPRIATE FOR REUSE FORNONINDUSTRIAL DEVELOPMENT ANDOR
PARKS RECREATION AND OPEN SPACE AS COASTAL RESERVES

B PROVIDE FOR DISCONTINUATION AND REMOVAL OF INDUSTRIAL USES
INCLUDING POWER GENERATING FACILITIES IN AREAS DESIGNATED AS
COASTAL RESERVES AND

C TO DESIGNATE THE AES REDONDO GENERATING PLANT SITE AS A
COASTAL RESERVE AND TO PROVIDE THAT ALL EXISTING GENERATING
PLANT USES AND STRUCTURES ON THE SITE ARE NONCONFORMING
USES AND STRUCTURES THAT SHALL BE DISCONTINUED BY JANUARY 1
2018 AND REMOVED BY JANUARY 1 2019

WHEREAS the Planning Commission of the City of Redondo Beach held a public
hearing on the 20th day of May 2004 at which time all interested parties were given an

opportunity to be heard and to present evidence

WHEREAS notice of the time and place of the public hearing was provided by
publication according to law in The Beach Reporter a newspaper of general circulation in the
City first class mailing of notices to the owners of the subject property proposed for designation
as a Coastal Reserve and to all property owners within 300 feet of the proposed Coastal
Reserve and posting notice along the street frontage of the proposed Coastal Reserve

NOW THEREFORE THE PLANNING COMMISSION OF THE CITY OF REDONDO
BEACH FINDS AS FOLLOWS

In compliance with the California Environmental Quality Act of 1970 as amended

CEQA and State and local guidelines adopted pursuant thereto the City of Redondo
Beach prepared an Initial Study of the environmental effects of the proposed
amendments to the General Plan HarborCivic Center Specific Plan Coastal Land Use
Plan and Zoning Ordinance for the Coastal Zone and Negative Declaration No 0404
has been prepared in compliance with CEQA and the State and local guidelines

The proposed amendments are necessary to discontinue and remove largescale
industrial uses including power generating uses that have a blighting impact within the
Coastal Zone and that are appropriate for reuse for nonindustrial uses in the future

The amortization schedule set forth for the AES Redondo Generating Plant site in the
proposed zoning amendments constitutes a reasonable balance between the competing
interests of the community and individual monetary burden and is supported by
documents filed with the State Board of Equalization relating to the valuation of the site
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The designation of Coastal Reserves and discontinuation and removal of non

conforming industrial uses and structures in Coastal Reserves is necessary to protect
the public health and welfare

The proposed amendments will have a de minimis impact on Fish and Game

resources pursuant toSection 21089bof the Public Resources Code

NOW THEREFORE THE PLANNING COMMISSION OF THE CITY OF REDONDO

BEACH DOES HEREBY RESOLVE AS FOLLOWS

SECTION 1 The Planning Commission recommends that the City Council concur in the above

findings and adopt Negative Declaration No 0404

SECTION 2 The Planning Commission recommends that the City Council add Policies1524

through 1526to the Land Use element of the General Plan to read as follows additions
indicated by underline

1524 The Coastal Reserve designation identifies large industrial areas of at least five

5 or more acres that are appropriate for reuse for nonindustrial urban

development andor parks recreation and open space in the future and where the

precise future uses have not yet been determined The preparation of any

necessary General Plan Specific Plan Coastal Land Use Plan and Zoning
amendments shall precede any new development in the Coastal Reserve

1525 Until such time as the power generating plant on the AES Redondo Generating
Plant site is discontinued and removed the site shall be designated as a Coastal

Reserve All existing generating plant uses and structures on the AES Redondo

Generating Plant site shall be considered nonconforming uses and structures

1526 In the Coastal Reserve any nonconforming industrial use and structures used for

such industrial use and any existing and former power generating plant facilities

including all facilities structures equipment and storage whether currently
utilized or not shall be discontinued and removed subject to standards and

schedules developed in the Zoning Ordinance except that the city may approve
reuse of structures incorporated into a new use approved by the city



Coastal Reserve

Boundary of Coastal Reserve

SECTION 3 The Planning Commission recommends that the City Council amend the text for
Catalina Avenue Subarea Zone 2 of the HarborCivic Center Specific Plan to read as follows
additions indicated by underline excluding bold underline of existing section headings
deletions indicated bystrcthrcugh

LandUseDevelopment Policies

Until such time as the power generating plant on the AES Redondo Generating Plant site
is discontinued and removed the site is designated as a Coastal Reserve pursuant to

Policy 1525 of the Land Use element of the General Plan The Coastal Reserve
designation identifies large industrial areas of at least five 5 or more acres in the Coastal
Zone that are appropriate for reuse for nonindustrial urban development andor parks
recreation and open space in the future and where the precise future uses have not yet
been determined The preparation of any necessary General Plan Specific Plan Coastal
Land Use Plan and Zoning amendments shall precede any new development in the
Coastal Reserve

Primary Land Uses



None All existing uses and structures on the site shall be considerednonconforming
uses and structures Existing and former power generating plant facilities including
all facilities structures equipment and storage whether currently utilized or not
shall be discontinued by January 1 2018 and removed from the site by January 1

2019 except that the city may approve reuse of structures incorporated into a new use

approved by the 4oTaT aTT O

Alternative Land Uses

None

UrbanArchitecturalDesign Policies

Supplemental Land Use Policies



In anticipation of the end of the useful economic and physical life of the Southern
rc Cornany AES Generating Plant take necessary steps
mt e prior to the end of the amortization period to establish plans
for the comprehensive reuse of the site for nonindustrial uses Said plan shall
demonstrate compatibility with the stated objectives of the General Plan and this
Specific Plan for the character and function of surrounding areas be designed to be

physicallywellintegrated with surrounding areas and circulation patterns and provide
for a high quality of design and amenities in recognition of the sites prominent and

integral location within the city

Supplemental Recommended UrbanArchitectural Design Policies

In consideration of the various lower and moderatedensity commercial and residential
land uses surrounding the Zone implement as possible and financially feasible any
reasonable means methods or ways of eliminating entirely or reducing as much as

possible the range of significant adverse environmental impacts that are created through
operation of the egllUnlCaa

on AES Redondo Power Generating Plant

during the period that the generating plant continues to operate prior to its removal no

later than January 1 2019 these measures could include but are not limited to external
noise walls or fences landscaping shields and buffering additional internal noise
insulation or airquality filtering systems etc

Supplemental TransportationCirculationPolicies

No additional transportationcirculation policies above and beyond those previously
included within the Specific Plan AreaWide policies have been specified for Zone 2 of
the Catalina Ayenue Corridor SubArea

Supplemental InfrastructureUtilities Policies

No additional infrastructureutilities policies above and beyond those previously included
within the Specific Plan AreaWide policies have been specified for Zone 2 of the
Catalina Avenue Corridor SubArea

SECTION 4 The Planning Commission recommends that the City Council amend subsection
G of subsection C of Section VI of the Coastal Land Use Plan relating to conditionally permitted
uses in the Waterfront District to read as follows additions indicated by underline deletions
indicated byctrkcthrcuh

G CONDITIONAL USES



3
4
5

Limited ProjectServing Convenience Retail if part of a larger
multiunit development of one hundred fifty 150 or more units not

to exceed 1500 square feet per development
Indoor Wholesale and Commercial Sales and Services shall be

allowed if they are determined by the City to be of the same general
character as those uses allowed in the Harbor Drive District andor

supportive of the permitted uses listed above
Bars and Nightclubs including establishments providing
entertainment or permitting dancing and establishments serving
alcoholic beverages not clearly ancillary to food service will only be
allowed in the Village Core International Boardwalk and Pier

Clubs and Lodges
Public utility facilities except for power generating facilities

58

Schools

Day care centers

Antennae for public communications

Public transit facilities

SECTION 5 The Planning Commission recommends that the City Council add subsection 14

to subsection D Land Use Policies of Section VI of the certified Coastal Land Use Plan to read

as follows additions indicated by underline

14 The Coastal Reserve designation identifies large industrial areas of at least five

5 or more acres that are appropriate for reuse for nonindustrial urban

development andor parks recreation and open space in the future and where the

precise future rises have not yet been detemtined The preparation of any

necessary Coastal Land Use Plan amendments shall precede any new

development in the Coastal Reserve

a Until such time as the power generating plant on the AES Redondo

Generating Plant site is discontinued and removed the site shall be

designated as a Coastal Reserve All existing generating plant uses and

structures on the AES Redondo Generating Plant site shall be considered

nonconforming uses and structures

b In the Coastal Reserve any nonconforming industrial use and

structures used for such industrial use and any existing and former power

generating plant facilities including all facilities structures equipment and

storage whether currently utilized or not shall be discontinued and



removed subject to standards and schedules developed in the Zoning
Ordinance except that the city may approve reuse of structures incorporated
into anew use approved by the city

Coastal Reserve

Boundaryof Coastal Reserve

SECTION 6 The Planning Commission recommends that the City Council add subsection g
to Section 1052000 to Article 8 Chapter 5 Title 10 of the Municipal Code to read as follows

additions indicated by underline

1052000 Purpose
The specific purposes of this article are

a To limit the number and extent of nonconforming uses and structures which

conflict with the provisions of this title by restricting their enlargement their reestablishment

after abandonment and their alteration or restoration after destruction of the structures they
occupy

b To eventually eliminate nonconforming uses and structures or provide for their

alteration to conform with the provisions of this title
c To allow structural improvements and minor additions to structures containing

nonconforming uses to be considered in order to prevent these structures from becoming
blighted and having detrimental impacts on the surrounding neighborhood provided that such

improvements or additions shall not adversely impact surrounding property that there is no



increase in the degree of nonconformity with respect to the development standards for the zone

in which the property is located and that the life of the nonconforming structure is not

substantially increased
d To allow for the reconstruction of existing nonconforming residential structures

that are destroyed by disaster in residential zones

e To allow for minor improvements and additions to nonconforming structures

containing conforming uses provided that there is no increase in the degree of nonconformity
with respect to the development standards for the zone in which the property is located

1 To allow for minor improvements and additions to nonconforming structures

containing conforming uses located on beachfront lots or structures located immediately

adjacent to vertical public access ways as designated in Table IX of the certified Land Use

Plan provided that the life of the nonconforming structure is not substantially increased

f To eventually eliminate billboards which have a blighting impact on the Citys
commercial corridors

q To eliminate larqe industrial uses including power qeneratinq uses that have a

blighting impact on development within the Coastal Zone

SECTION 7 The Planning Commission recommends that the City Council add Section 10

52008 to Article 8 Chapter 5 Title 10 of the Municipal Code to read as follows additions
indicated by underline

1052008

a

Termination of existing nonconforminq industrial uses and

structures
In any area identified as a Coastal Reserve in the Land Use element of the

General Plan andor in the Coastal Land Use Plan1 any nonconforminq industrial use and

structures used for such industrial use and any existing and former power generating plant
facilities including all facilities structures equipment and storage whether currently utilized or

not shall be discontinued and removed from the site according to the followinq amortization

schedule

1 In the Coastal Reserve applicable to the AES Redondo Generatinq Plant

site existinq and former power generatinq plant facilities includinq all facilities structures

equipment and storage whether currently utilized or not shall be discontinued by January 1
2018 and removed by January 1 2019 except that the city may approve reuse of structures

incorporated into a new use approved by the city

SECTION 8 The Planning Commission recommends that the City Council amend Section 10

51614 of Article 4 Chapter 5 Title 10 of the Municipal Code to read as follows additions
indicated by underline deletions indicated byctrcthrcu3h

1051614 Public utility facilities

a Purpose The purpose of this section is to ensure that new public utility facilities

and additions to existing facilities are compatible with surrounding properties and consistent

with the public health safety and welfare of the City While these regulations recognize the

authority of applicable state agencies it is the intent of the City to exercise any and all authority
that it may have now or in the future under the California Constitution or general law with regard
to the construction of any improvements or the making of any other changes to any public utility
facility in the City Inasmuch as it cannot be predicted with reasonable certainty at this time

which such improvements facilities or changes may be proposed to be made in the future the

source of the authority of the applicable state agency thereover and consequently the authority
of the City thereover it is necessary to write this section in general terms and allow its

application to vary with the facts and the law governing each case

jim.light
Highlight



b Criteria Application for a Conditional Use Permit for a public utility facility as

required by the provisions of subsection c shall be subject to the following development
criteria in addition to all other applicable land use and development standards in this chapter

1 The site for the proposed construction reconstruction erection
alteration or placement shall be of adequate size and shape to accommodate the proposed
use yards courts walls fences and landscaping buffers parking and other required features

2 Adequate street access shall be provided to carry the quantity and kind of
traffic generated by the proposed use and designed to provide adequate ingress and egress for
firefighting equipment or other safety equipment

3 The proposed use shall have no adverse effect upon any abutting
property the neighborhood or the City and the proposed use shall protect the public health
safety convenience interest and general welfare In order to insure this provision and to

comply with the purposes and intent of this chapter and the General Plan any development
standards or conditions may be imposed to create orderly and proper uses as determined by
the Planning CommissionHarbor Commission or City Council Whenever a referenced
municipal code section uses the term Planning Commission or Harbor Commission it shall
mean for the purposes of this Section 1051614 the Planning Commission unless the subject
property is within the HarborPier area as defined in subsection a of Section 1052512 in
which case it shall mean the Harbor Commission

4 The applicant may be required as a condition of approval to dedicate
land for street or park purposes where indicated on the General Plan and to restrict areas

perpetually as open space for common use by appropriate covenants

5 A time limit for development may be imposed as provided in subsection
j of Section 1052506Conditional Use Permits

c Conditional Use Permit required Subject to the following provisions a public
utility facility shall be a conditionally permitted use in any zone The City Engineer may require
that an application for such Conditional Use Permit be referred to the Public Works Commission
for review report and recommendation prior to action thereon by the Planning Commission or
Harbor Commission as the case may be Notwithstandinq the above a public facility use that
has been required to be discontinued in an area identified as a Coastal Reserve pursuant to
Section 1052008 of this chapter shall be considered a nonconforminq use subject to the
provisions of Section 1052002 of this chapter1 except that an improvement ordered by a

federal state or regional agency to meet federal and state air quality and water quality
requirements shall be subject to a Conditional Use Permit as provided in subsection c3 of
this section

1 A Conditional Use Permit shall be required for the construction
reconstruction erection alteration or placement of any improvement or the making of any other
physical change in or to any public utility facility provided however that where such
improvement facility or change is to be made pursuant to any order of the Public Utilities
Commission the South Coast Air Quality Management District the Regional Water Quality
Control Board or other state or regional agency having jurisdiction to make and enforce such
order the Planning CommissionHarbor Commission or the City Council on appeal shall not
make any decision or impose any condition in conflict with any such order or any condition
thereof unless in the opinion of the City Attorney the City is not preempted therefrom under
Article 11 Section 7 of the California Constitution by the enactment of general laws or the
subject of such order is a municipal affair under Article 11 Section 5 of said Constitution

2 Notwithstanding the provisions of subsection c1 of this section a
Conditional Use Permit shall not be required for the following activities

a Repair or maintenance of any public utility facility
b Construction erection or alteration of any building or adjacent

parking facilities therefor used solely for the purpose of a business office to serve a public
utility Note Planning Commission Design Review of such exempt public utility facilities



however may be required by otherprovisions of this Code
c Any construction reconstruction erection alteration or

placement of any telephone or electric power line or gas or water pipeline located in any public
or private rightofway or across any private property installed pursuant to a utility service

agreement
d Any work of improvement on such a facility which has a value as

determined by the Citys Building Official for building permit purposes of Fifty Thousand and

nolO0ths 5000000rollars or less and which as found and determined by the Planning
Director will not have an appreciable adverse effect on the occupants of surrounding properties
or on the general public and which is not inconsistent with theCitys General Plan

e Any construction reconstruction erection alteration or placement
of any meters or measuring devices adjacent to customer residences or other facilities

f Any construction reconstruction erection alteration or placement
of any safety devices such as pipeline pressure regulators or voltage regulators

g Emergency activities such as but not limited to repair of downed

power lines broken gas or water lines or repair of existing equipment within an established

distribution system which must be undertaken in order to avoid an immediate threat to human

health or property
3 In the case of a nonconforming public facility use in an area identified as

a Coastal Reserve pursuant to Section 1052008 of this chapter a Conditional Use Permit

shall be required for the construction reconstruction erection alteration or placement of any

improvement required pursuant to any order of the Public Utilities Commission the South Coast

Air Quality Management District the Reqional Water Quality Control Board or other federal
state or regional aqency having iurisdiction to make and enforce such order The Planninq

CommissionHarbor Commission or the City Council on appeal shall not make any decision or

impose any condition in conflict with any such order or any condition thereof unless in the

opinion of the City Attorney the City is not preempted therefrom under Article 11 Section 7 of

the California Constitution by the enactment of general laws or the subiect of such order is a

municipal affair under Article 11 Section 5 of said Constitution

SECTION 9 The Planning Commission recommends that the City Council amend subsection

G of Section I of Attachment A of the Coastal Zoning Ordinance relating to the Waterfront

District land use standards to read as follows additions indicated by underline deletions

indicated by strikcthrcugh

A CONDITIONAL USES

Limited ProjectServing Convenience Retail if part of a larger multiunit

development of one hundred fifty 150 or more units not to exceed 1500

square feet per development

Indoor Wholesale and Commercial Sales and Services may be allowed if they
are detemdned by the City to be of the same general character as those uses

allowed in the Waterfront District andor supportive of the permitted uses

listed above

3 Bars and Nightclubs including establishments providing entertainment or

permitting dancing and establishments serving alcoholic beverages not clearly

10



ancillary to food service will be allowed in the Village Core International
Boardwalk and Pier

4 Clubs and Lodges

5 Schools Adult Day Care Centers and Child Day Care Centers except on the
ground floor of the Village Core International Boardwalk and Pier

Public Utility Facilities except for power generating facilities ffuturepow

7 Antennae for Public Communications

8 Public transit facilities

SECTION 10 The Planning Commission recommends that the City Council amend subsection
B of Section I of Attachment B of the Coastal Zoning Ordinance relating to the Catalina
Corridor District land use standards to read as follows additions indicated by underline
deletions indicated by stdkcthrcuqh

B CONDITIONAL USES

Lodging may be permitted if it can be determined that the proposed
development will be of a quality and character consistent with the goals of the
Specific Plan

Indoor Wholesale and Commercial Sales and Services may occur if determined

by the City to be of the same general character andor supportive of the

permitted uses listed above including the following

a Commercial recreation eg bowling alley rollerskating rink indoor
golfing etc

Photographic processing and wholesale supply printing engraving
lithography and publishing

Tool and equipment sales and showrooms particularly those that do not

feature equipment rental equipment servicing norany outdoor equipment
storage areas

d Recreational equipment sales and service

11



e Furniture showrooms and sales outlets

3 Public Halls Lodges and Clubs

4 Public and Quasi Public Buildings and Uses of a recreational educational

religious cultural or public service type

5 Schools Adult Day Care Centers and Child Day Care Centers

6 Public Utility Facilities except for power generating

facilitiesAntennaeforPublicCommunications8Churches9ConvalescentFacilities0PublictransitfacilitiesFINALLYRESOLVEDthatthePlanningCommissionforwardacopyofthisresolutiontotheCityCouncilsotheCouncilwillbeinformedoftheactionofthePlanningCommissionPASSEDAPPROVEDANDADOPTEDthis20thdayofMay2004MatthewKilroyChairPlanningCommissionCityofRedondoBeachATTESTSTATEOFCALIFORNIACOUNTYOFLOSANGELESCITYOFREDONDOBEACHSSIRandyBerlerInterimPlanningDirectoroftheCityofRedondoBeachCaliforniadoherebycertifythattheforegoingResolutionNowasdulypassedapprovedandadoptedbythePlanningCommissionoftheCityofRedondoBeachCaliforniaataregularmeetingofsaidPlanningCommissionheldonthe20thdayofMay2004bythefollowingrollcallvoteAYES12
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CITY OF REDONDO BEACH

NEGATIVE DECLARATION NO 0404

In accordance with Chapter 3 Title 10 of the Redondo Beach Municipal Code Environmental
Review Pursuant to the California Environmental Quality Act a Negative Declaration is hereby
issued for the following project

1 PROJECT LOCATION

Industrial areas within the Coastal Zone including the AES Redondo Generating Plant

site in the City of Redondo Beach

2 PROJECT DESCRIPTION

Amendments to the General Plan HarborCivic Center Specific Plan Coastal Land Use

Plan and Zoning Ordinance for the Coastal Zone providing for amortization
discontinuation and removal of industrial uses including power generating facilities in the

Coastal Zone

3 PROJECT SPONSOR

City of Redondo Beach
415 Diamond Street

Redondo Beach CA 90277

310 3721171

4 FINDINGSOF THE DECISIONMAKING BODY

The City Council of the City of Redondo Beach as decisionmaking body has reviewed

Initial Environmental Study lES 0404 and has considered all comments and

responses to comments received during the 21day public review period On the basis

of these documents and public testimony presented at the public hearing held on

DATE the City Council finds that the proposed amendments to the General Plan
HarborCivic Center Specific Plan Coastal Land Use Plan and Zoning Ordinance for

the Coastal Zone will not result in any significant impacts upon the environment

according to the criteria for determining significant effect as set forth in Article 2 of

Chapter 3 Title 10 of the Redondo Beach Municipal Code This determination is

suPported since no new development is permitted to replace amortized uses prior to the

consideration of additional amendments to the General Plan Coastal Land Use Plan

and Zoning Ordinance establishing permitted uses



ND 0404

By virtue of the fact that full amortization will not occur until 2018 the impacts that will
occur at that time cannot be foreseen There are innumerable variables in the way that
the surrounding area could develop by that time Environmental analysis does not take
place in a hypothetical vacuum but relies on physical development to serve as its
guideposts

From a planning perspective 2018 is simply too far in the future to make any discussion
of impacts meaningful Indeed a discussion of such impacts would be so speculative
and of such little value that it would actually impair the decisionmaking process rather
than inform it To the extent that impacts can be said to be foreseen and meaningfully
discussed in the broadest possible sense the Heart of the City EIR on which this
Negative Declaration and lES in part rely has already analyzed them The Heart of the
City EIR was able to analyze future impacts to a greater extent than can be analyzed
here because that project proposed actual uses whereas here the future use of the
property after amortization is complete cannot be presently ascertained If a project is
proposed at any point prior to the end of the amortization period that would permit new
uses to replace existing uses subject to amortization including amendments to the
General Plan Coastal Land Use Plan and Zoning Ordinance andor proposed
development an Initial Environmental Study would be prepared to determine whether
the impacts of such project have already been evaluated in the Heart of the City EIR or
whether there are any additional impacts to be studied that have not been studied in the
previous EIR

The City Council further finds that the proposed amendments will have a de minimis
impact on Fish and Game resources pursuant to Section 21089b of the Public
Resources Code
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CITY OF REDONDO BEACH
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INITIAL ENVIRONMENTAL STUDY NO 0404

Project Title Amendments to the General Plan
HarborCivic Center Specific Plan Coastal

Land Use Plan and Zoning Ordinance for the

Coastal Zone providing for amortization
discontinuation and removal of industrial uses

including power generating facilities in the
Coastal Zone

Lead Agency Name and Address City of Redondo Beach

4 5 Diamond Street

Redondo Beach CA 90277

Contact person and phone number Randy Berler Interim Planning Director

3103180637

Project Location Industrial areas within the Coastal Zone

including the AES Redondo Generating Plant

site

Project SponsorsName and Address City of Redondo Beach

415 Diamond Street

Redondo Beach CA 90277

Coastal Land Use Plan Designation Areas designated industrial in the certified
Coastal Land Use Plan

Zoning Areas in the Coastal Zone designated
Waterfront and Catalina Corridor permitting
industrial or power generating plant uses

Description of Project Describe the whole action involved including but not limited to

later phases of the project and any secondary support oroffsite features necessary for
its implementation

The project consists of amendments to the General Plan Land Use Element HarborCivic
Center Specific Plan Catalina Avenue SubArea Zone 2 Coastal Land Use Plan and

Zoning Ordinance for the Coastal Zone applicable to all industrial uses in the Coastal
Zone The amendments propose establishing a Coastal Reserve for large industrial areas

in the Coastal Zone that are appropriate for reuse for nonindustrial uses and where the

precise future uses have not yet been determined The proposed amendments would

provide for the amortization and removal ofnonconforming uses and structures in areas

designated as a Coastal Reserve The AES Redondo Generating Plant site is proposed to

IES0404 I 42204
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be designated as a Coastal Reserve in order to facilitate the transition to nonindustrial use
and the amendments would provide that the existing generating plant uses and structures

would be considered nonconforming uses and structures The preparation of any

necessary General Plan Specific Plan Coastal Land Use Plan and Zoning amendments
would precede any new development in the Coastal Reserve

Surrounding Land Uses and Setting Briefly describe the projectssurroundings

The City of Redondo Beach is located south and west of the City of Los Angeles along the

coastline of the Santa Monica Bay The City is bounded by the Pacific Ocean and the cities
of Manhattan Beach Hermosa Beach Hawthorne Lawndale and Torrance

Originally incorporated in 1892 Redondo Beach contains a mixture of both older and new

types of development Virtually all land within the City has been developed Therefore
current trends in development are primarily of an infill or recycling nature The

majority of the City is devoted to residential land uses although commercial light
industrial and recreational uses are also important to the overall composition of the area

Development around existing industrial zones including the power generating plant site in
the Coastal Zone include harbor and harborrelated uses King Harbor and Redondo Beach

Pier offices public storage facilities smallscale industrial uses including auto repair
shops and maintenance yards retail centers and individual commercial buildings hotels a

main branch post office and residential uses

Other agencies whose approval is required eg permits financing approval or

participation agreement

Amendments to the certified Coastal Land Use Plan are subject to approval of the Coastal
Commission

IES0404 2 42204



Factors Potentially Affected
The environmental factors checked below would be potentially affected by this project involving
at least one impact that is a Potentially Significant Impact as indicated by the checklist on the

following pages

Land Use and Planning TransportationCirculation Public Services

Population and Housing Biological Resources Utilities and Service Systems

Geological Problems Energy and Mineral Resoumes Aesthetics

Water Hazards Cultural Resources

Air Quality Noise Recreation

Mandatory Findings of Significance

Determination

On the basis ofthis initial evaluation

I find that the proposed project COULD NOT have a significant effect on the

environment and a NEGATIVE DECLARATION will be prepared

I find that although the proposed project could have asignificant effect on the environment
there will not be asignificant effect in this case because the mitigation measures described

on an attached sheet have been added to the project A NEGATIVE DECLARATION
will be prepared

I find that the proposed project MAY have a significant effect on the environment and an

ENVIRONMENTAL IMPACT REPORT is required

I find that the proposed project MAY have a significant effects on the environment but at

least one effect 1 has been adequately analyzed in an earlier document pursuant to

applicable legal standards and 2 has been addressed by mitigation measures based on the

earlier analysis as described on attached sheets if the effect is a potentially significant
impact or potentially significant unless mitigated An ENVIRONMENTAL IMPACT
REPORT is required but it must analyze only the effects that remain to be addressed

I find that although the proposed project could have a significant effect on the environment
them WILL NOT be a significant effect in this case because all potentially significant
effects a have been analyzed adequately in an earlier EIR pursuant to applicable
standards and b have been avoided or mitigated pursuant to that earlier EIR including
revisions or mitigation measures that are imposed upon the proposed project

April 22 2004

Date

Randy Berler Interim PlaningDirector City of Redondo Beach
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Evaluation of Environmental Impacts

1 A brief explanation is required for all answers except No Impact answers that are adequately
supported by the information sources a lead agency cites in the parentheses following each

question A No Impact answer is adequately supported if the referenced information
sources show that the impact simply does not apply to projects like the one involved eg the

project falls outside a fault rapture zone A No Impact answer should be explained where it
is based on projectspecific factors as well as general standards eg the project will not

expose sensitive receptors to pollutants based on aprojectspecific screening analysis

2 All answers must take account of the whole action involved including offsite as well as on

site cumulative as well as projectlevel indirect as well as direct and construction as well as

operational impacts

3 Potentially Significant Impact is appropriate if there is substantial evidence that an effect is

significant If them are one or mom Potentially Significant Impact entries when the
determination is made an EIR is required

4 Potentially Significant Unless Mitigated Incorporated applies where the incorporation of

mitigation measures has reduced an effect from Potentially Significant Impact to a Less
than Significant Impact The lead agency must describe the mitigation measures and briefly
explain how they reduce the effect to a less than significant level mitigation measures from
Section 17 Earlier Analyses may becrossreferenced

5 Earlier analyses may be used where pursuant to the tiering program EIR or other CEQA
process an effect has been adequately analyzed in an earlier EIR or negative declaration
Section 15063c3D Earlier analyses are discussed in Section 17 at the end of the
checklist

6 Lead agencies are encouraged to incorporate into the checklist references to information
sources for potential impacts eg general plans zoning ordinances A source list should be
attached and other soumes used or individuals contacted should be cited in the discussion

Issues and Supporting Information Sources

Potentially
Significant

Potentially Unless Less Than

Significant Mitigation Significant No

Impact Incorporated Impact Impact

1 LAND USE AND PLANNING Would the proposal

b

c

Conflict with general plan designation or zoning
Sources 12 3 5

Conflict with applicable environmental plans or policies
adopted by agencies with jurisdiction over the project 1

Be incompatible with existing land use in the vicinity
1235
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Issues and Supporting Information Sources

Potentially
Significant

Impact

Potentially
Significant

Unless Less Than

Mitigation Significant
Incorporated Impact

No

Impact

d Affect agricultural resources or operations eg impacts to

soils or farmlands or impacts from incompatible land uses
3

Disrupt or divide the physical arrangement of an established

community including a lowincome orminority
community 13

2 POPULATION AND HOUSING Would the proposal

a Cumulatively exceed official regional or local population
projections 1 3 4

b Induce substantial growth ia an area either directly
or indirectlyegthrough projects in anundeveloped
area orextension ofmajor infrastructure 1 3 4

c Displace existing housing especially affordable

housing 1

3 GEOLOGIC PROBLEMS Would the proposal result in

or expose people to potential impacts involving

a Fault rupture 13 4

b Seismic ground shaking 1 3 4

c Seismic ground failure including liquefaction 13 4

d Seiche tsunami orvolcanb hazard 13 4

e Landslides or mudflowsl3 4

f Erosion changes in topogaphy or unstable soil conditions

from excavation grading or fill1 3 4

g Subsidenceof the land 13 4

h Expansive soils 1 3 4

i Unique geologic or physical features 1 3 4

4 WATER Would the proposal result in

a Changes in absorptio rates drainage patterns
or the rate and amount ofsurface runoff 1

c

Exposure of people or property to water related hazards

such as flooding 1 3 9

Substantially alter the drainage pattern orcourse of a stream

or river 13 9
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Issues and Supporting Information Sources

Potentially
Significant

Impact

Potentially
Significant

Unless Less Than

Mitigation Significant
Incorporated Impact

No

Impact

d Changes in the amount of surface water in a water body 1

e Changes in currents or the course or direction of water

movements 1

Change in the quantity ofground waters either through
direct additions or withdrawals or through interception of

an aquifer by cuts or excavations or through substantial loss
ofgroundwater recharge capability 13 4

g Altered direction or rate offlowofgroundwater 1 3 4

h Impacts to groundwater quality 1

i Substantial reduction in the amount ofgroundwater
otherwise available for public water supplies 1

Stormwater system discharges from areas for materials

storage vehicle or equipment fueling vehicle or equipment
maintenance including washing waste handling hazardous
materials handling or storage delivery or loading docks or

other work areas 1 10

k A significantly environmentally harmful increase in the flow
rate or volume of stormwater runoff 1 10

1 A significantly environmentally harmful increase in erosion
ofthe project site or surroundingaeas1

m Stormwater discharges that would significantly impair the

beneficial uses ofreceiving waters or areas that provide
water quality benefits eg riparian corridors wetlands

etc 1

n Harm to the biological integrity ofdrainage systems and

water bodies 1

5 AIR QUALITY Would the proposal

a Violate any air quality standard or contribute to an existing
or projected air quality violation1 3 4 14

b Expose sensitive receptors to pollutants 1

c Alter air movement moisture or temperature or cause any

change in climate 1

d Create objectionable odors 1
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Issues and Supporting Information Sources

Potentially
Significant

Impact

6 TRANSPORTATIONCIRCULATION Would the

proposal result in

a Increased vehicle trips or traffic congestion 1 3 46

b Hazards to safety from design features eg sharp curvesor

dangerous intersections or incompatible uses eg farm

equipment 1

c Inadequate emergency access or access to nearby uses 1

d Insufficient parking capacity onsite oroffsite

l5

e Hazards or barriers for p6destrians or bicyclists 1

f Conflicts with adopted policies supporting alternative

transportation eg bus turnouts bicycle racks 1 3

g Rail waterborne or air traffic impacts 1

7 BIOLOGICAL RESOURCES Would the proposal result

in impacts to

a Endangered threatened or rare species or their habitats

including but not limited to plants fish insects animals
and birds 13 4

b Locally designated species egheritage trees 1 3 4

c Locally designated natural communities eg oak forest
coastal habitat etci3 4

d Wetland habitat eg marsh riparian and vernal pool
13 4

e Wildlife dispersal or migratiion corridors 1 3 4

8 ENERGY AND MINERAL RESOURCES Would the

proposal

a Conflict wih adopted energy conservation plans 13

b Use nonrenewable resources in a wasteful and inefficient
manner 1

c Result in the loss of availability of a known mineral resource

that would be offuture value to the region and the residents

ofthe State 1 3

9 HAZARDS Would the proposal involve

Potentially
Significant

Unless Less Than

Mitigation Significant
Incorporated Impact

O

No

Impact
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Issues and Sullortine Information Sources

a

b

c

A risk of accidental explosion or release of hazardous
substances including but not limited to oil pesticides
chemicals or radiation 1

Potentially
Significant

Potentially Unless Less Than
Significant Mitigation Significant

Impact Incorporated Impact

Possible interference with an emergency response plan or

emergency evacuation plan 1

The creation of any health hazard or potential health hazard
1

d Exposure of people to existing sources of potential health
hazards1

e Increased fire hazard in areas with flammable brush grass
or trees 12

10 NOISE Would the proposal result in

a Increases in existing noise levelsI3 4

b Exposure ofpeople to severe noise levels1 12

11 PUBLIC SERVICES Would the proposal have aneffect
upon or result in a need for new or altered government
services in any of the following areas

a Fire protection 1 3 4

b Police protection 1 34

c Schools134

d Maintenance ofpublic facilities including roads 1 3 4

e Other governmental services 1 3 4

12 UTILITIES AND SERVICE SYSTEMS Would the

proposal result in a need for new systems or supplies or

substantial alterations to the following utilities

a Power or natural gas1 3 4

b Communications systems 1 3 4

c Local or regional water treatment or distribution facilities
134

d Sewer or septic tanks 13 4 13

e Storm water drainage 13 4

f Solid waste disposal 1 3 4

No

Impatl
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Issues and Supporting lnfornationSources

g Local or regional water supplies 1 3 4

13 AESTHETICS Would the proposal

a Affect a scenic vista or scenic highway 13

b Have a demonstrable negative aesthetic effect 1

c Create light or glare 15

14 CULTURAL RESOURCES Would the proposal

a Disturb paleontological resources 13 48

b Disturb archaeological resoumes 1 3 4 8

c Affect historical resources 1 3 4 7

d Have the potential to cause a physical change which
would affect unique ethnic cultural values 1

e Restrict existing religious or sacred uses within the potential
impact area 1

15 RECREATION Would the proposal

a Increase the demand for neighborhood or regional parks or

other recreational facilities13 4

b Affect existing recreational opportunities 13 4

16 MANDATORY FINDINGS OF SIGNIFICANCE

a

b

c

Does the project have the potential to degrade the quality of
the environment substantially reduce the habitat ofa fish or

wildlife species cause a fish or wildlife population to drop
belowselfsustaining levels threaten to eliminate a plant or

animal community reduce the number or restrict the range
of a rare or endangered plant or animal or eliminate

important examples of the major periods of California

history or prehistory

Does the project have the potential to achieveshortterm to

the disadvantage of longterm environmental goals

Does the project have impacts that are individually limited
but cumulatively considerable Cumulatively
considerable means that the incremental effects ofaproject
am considerable when viewed in connection with the effects

of past projects the effects ofother current projects and the
effects of probable future projects

Potentially
Significant

Potentially Unless Less Than

Significant Mitigation Significant
Impact Incorporated Impact

No

Impact
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Issues and Supoortine Information Sources

d Does the project have environmental effects which will
cause substantial adverse effects on human beings either

directly or indirectly

Potentially
Significant

Potentially Unless Less Than

Significant Mitigation Significant No

Impact Incorporated Impact lmpac

3

17 EARLIER ANALYSES

Earlier analyses may be used where pursuant to the tiering program EIR or other CEQA process one or more

effects have been adequately analyzed in an earlier EIR ornegative declaration Section 15063c3D In this
case a discussion should identify the following on attached sheets

a

b

c

Earlier analyses used Identify earlier analyses andstate where they areavailable for review

Impacts adequately addressed Identify which effects from the above checklist were within the scope of and
adequately analyzed in an earlier document pursuant to applicable legal standards and state whether guch
effects were addressed by mitigation measures based on the earlier analysis

Mitigation measures For effects that are Less than Significant with Mitigation incorporated
describe the mitigation measures which were incorporated or refined from the earlier document and the extent to

which they addresssitespecific conditionsfor theproject

LIST OF SOURCESATTACHMENTS These reports are available at the City of Redondo Beach Planning
Department Door E 415 Diamond Street Redondo Beach California 90277

1 Discussion of Environmental Evaluation

2 General Plan Map of Redondo Beach

3 Redondo Beach General Plan 1992

4 General Plan EIR 1992

5 Redondo Beach Zoning Ordinance
6 Institute of Traffic EngineersTrip Generation Manual

7 Historic Resources Surveys 1986 1996 and 2001
8 Archeological Research and Site Identification for Resources Reported to be Located within the City of Redondo

Beach 1996

9 Federal Emergency Management Agency Flood Map
10 C of A refers to a condition of approval of the resolution This does not necessarily signify that a significant

environmental impact has been identified but rather may be a way to reduce even insignificant impacts or may be a

standard condition ofapproval
11 HarborCivic Center Specific Plan 1992

12 Municipal Code Title 2 Chapter 24 Noise Ordinance
13 Wastewater System Master Plan and Wastewater Revenue Rate Analysis WSMP prepared in January 1994 by

KennedyJenksConsultants

14 South Coast Air Quality Management District CEQA Air Quality Handbook April 1993
15 Heart ofthe City EIR
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ATTACHMENT 1

DISCUSSION OF ENVIRONMENTAL EVALUATION

1 Land Use and Planning

The project involves amendments to the General Plan HarborCivic Center Specific Plan
Coastal Land Use Plan and Zoning Ordinance for the Coastal Zone to amortize and eliminate

industrial uses on larger sites in the coastal zone and permit replacement of these uses with non

industrial uses to be determined and permitted prior to completion of the amortization period
The amortization of the industrial use will not cause any land use impacts The subsequent reuse

ofthe site is likely to cause impacts beyond those experienced from the existing industrial uses in

the coastal zone in terms of traffic and utility consumption as described below but the extent of

those impacts cannot be determined until the future use is determined

2 Population and Housing

Reuse of amortized industrial uses may result in an increase in population and housing in the

future depending on future amendments to the General Plan HarborCivic Center Specific Plan
Coastal Land Use Plan and Zoning Ordinance for the Coastal Zone Such amendments would be

subject to environmental review Any application for development of housing on former
industrial sites in the coastal zone would be subject to separate environmental review to

determine whether there are any significant impacts caused by the specific project

3 Geologic Problems

In Redondo Beach as in most of Southern California there is the potential for seismic ground
shaking from seismic activity in the region Areas of the City may also contain liquefiable
materials resulting from locally perched groundwater Although exposed to regional and local
seismic risks projects within the affected zonewill be designed according to the seismic building
code requirements This project involves amendments to the General Plan HarborCivicCenter
Specific Plan Coastal Land Use Plan and Zoning Ordinance for the Coastal Zone Each specific
development project would be subject to separate environmental review

4 Water

No significant impacts are anticipated as a result of the amendments to the General Plan
HarborCivic Center Specific Plan Coastal Land Use Plan and Zoning Ordinance for the Coastal
Zone Future use would likely consume less potable water than the existing industrial uses in the
coastal zone Future dewfiopment projects would be subject to separate environmental review
Before construction of any specific development project begins the site will be reviewed for

drainage requirements

5 Air Quality

The City is located within the South Coast Air Basin Air quality in the Basin exceeds State and

Federal ambient air quality standards The amendments result in no changes that would generate
additional emissions over existing development standards In fact a reduction in emissions is

likely in the conversion from industrial uses but cannot be determined until specific replacement
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uses are identified Furthermore any application for development on the former industrial sites
in the coastal zone would be subject to separate environmental review to determine whether there
are any significant impacts caused by the specific project

6 TransportationCirculation

The proposed amendments will not result in immediate additional generation of traffic or
additional parking demand Increases in traffic from future uses are likely but the increment of
additional traffic will be determined by future uses subject to future amendments to the General
Plan HarborCivic Center Specific Plan Coastal Land Use Plan and Zoning Ordinance for the
Coastal Zone Such amendments would be subject to environmental review Increases in
congestion and trip generation from future uses are likely over current industrial uses Future
reuse development projects would be subject to separate environmental review to consider
potential impacts associated with the project

7 Biological Resources

The affected sites have been developed for decades No sensitive species or habitat areas are
known to exist in these areas

8 Energy and Mineral Resources

The proposed project is not of the nature location or extent to significantly affect natural
resources Future development projects are subject to future amendments to the General Plan
HarborCivic Center Specific Plan Coastal Land Use Plan and Zoning Ordinance for the Coastal
Zone Such amendments would be subject to environmental review Additionally any
development project is required to comply with the State Energy Conservation Standards for New
Residential and NonResidential Buildings Title 24 Par 6 Article 2 California Administrative
Code The loss of electrical power generation within the coastal zone is not expected to be
significant in terms of the regional capacity for power generation

9 Hazards

The existing power generating plant site has some potential to generate hazards and has
documented soils contamination that will have to be remediated to acceptable standards prior to
reuse The standards to which the site will have to be cleaned will depend on the types of
allowable future use Future development projects in areas affected by the proposed amendments
would be subject to separate environmental review to consider potential impacts associated with
the project

10 Noise

The existing industrial uses including electrical generation and auto body repair among others
create some localized noise impacts that will cease upon discontinuation and removal of the use

Each future development project would be subject to separate environmental review to consider

IES0404 12 42204
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potential noise impacts and to ensure appropriate design tomitigate noise impacts from the future
uses and for sensitive receptors on the reuse site as appropriate

11 Public Services

The project area is served by police fire and other services including services particularly
needed by industrial facilities emergency evacuation Reuse of industrial sites will demand a

different type of emergency response services dependent on the future use Community services
and emergency medical care demand would likely increase from that required for an industrial

use in the coastal zone A specific development project would be subject to separate
environmental review to consider potential impacts to public services

12 Utilities and Service Systems

The project area is adequately served by existing utility and service systems Future use would

require more local distribution facilities and new service networks for sewer water and other
local connections to serve new development

13 Aesthetics

The proposed removal of the industrial uses in the coastal zone will be a substantial aesthetic

improvement as new urban uses or recreational open space areas are developed Future

development projects would be subject to separate environmental review to consider potential
aesthetic impacts including view corridors

14 Cultural Resources

The proposed amendments do not impact cultural resources Cultural resoume sites are known to

existing onsite Future development projects would be subject to separate environmental review
toconsider impacts on these historic and archaeological resources

15 Recreation

Removal of the industrial uses in the coastal zone will provide the opportunity for additional
recreational space in the City The type and extent of this opportunitywill be determined in the
future

16 Mandatory Findings of Significance

The project does not have the potential to degrade the quality of the environment Substantially
reduce the habitat of a fish or wildlife species cause a fish or wildlife population to drop below

selfsustaining levels threaten to eliminate a plant or animal community reduce the number or

restrict the range of a rare or endangered plant or animal or eliminate important examples of the

major periods of California history or prehistory No natural animal habitat exists within the
affected zone and little if any natural animal life is present Vegetation is limited to nonnative
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and omamental species used for landscaping and street trees at the perimeter No rare unique or

endangered plant species exist in the affected zone Therefore no impacts to unique rare or

endangered plant or animal species or their respective habitat would occur with the proposed
project

As identified in all impact discussions herein no significant impacts requiring mitigation are

expected to occur with implementation of the proposed project The project would not be expected
to sacrifice shortterm environmental goals at the expense of longterm environmental goals No

significant cumulative impacts have been identified in connection with the proposed project and
the proposed project poses no threat to human health or safety

MITIGATION MEASURES

None required
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The Company

May 10 2004

To Planning Commission City ofRedondo Beach

From James D Williams The Davis Company

AES RESIDUAL LAND VALUE AND COST RECOVERY

In the process of approving an amortization ordinance for the AES site in Redondo Beach
among the issues to be considered by the Planning Commission and the City Council are

1 Ifthe AES power generation plant were not at its present site what would the
value of theJand be

2 Will the amortization ordinance allow AES the opportunity to recover the cost of
the existing facility

3 What is the remaining useful life ofthe AES power generating facility
Land Value

AES filed a land appraisal report with the State Board ofEqualization in December2003 challenging the assessed value of the Redondo Beach siteThe report waspreparedby the Delahooke Appraisal Company The titleof the report was

An Appraisal Report Prepared for AES Redondo Beach LLC of the Property Located
11190 N Harbor Drive
Redondo Beach CA 90277

Prepared By the Delahooke Appraisal Company
Scott D Delahooke MAI
Effective Date ofAppraisal lanuary 1 2003

The appraisal report addresses the Fair Market Value of the ES property 2882acres
on an as is basis excluding building value The effective date of the appraisal is January1 2003 and the date tff inspection is July 9 2003 The report states on page iii that
The appraisal assignment involvesonly the valuation of the underlying land based on
its highest and best use The improvements and FFE are not included in the appraisalThis is the request of the client

1601 ReslmnSe Raad quite 310acrammloCA 958159165679510Tf9165679540fxx
11150 SafllaMmica Blvd StUt211Iofitugeles CJt 90025 3I0173 1457rL 3104733962rtx



In determining the highest and best use of the property the report states on page 16 The

facility is anoutofdateelectrical power generating plant with eight generating units

Units 1 through 4 are not operational The remaining turbines employ steam turbine

technology which is significantly less efficient than new combined cycle gas turbine

technology Typically the plant operates only two of the four operational turbines

In view of this AES announced when that electrical production would not be expanded
and did not need all of the owned land City officials began working on a plan to develop
the unused portion of the site

On page 22 the report includes the Highest and Best Use Analysis and concludes that
The Highest and Best Use of the subject site as if vacant would be todevelop with a

mixed use project industrial and residential

Residential Land Use

In determining the land value the report uses the Sales Comparison Method to reach a

determined value for both industrial and residential land uses

The report states on page 38 that the amount of land for residential land use is based on

the Edison property 2161 acres and the AES property 2882 acres According to the

citys redevelopment plan approximately two thirds or3380acres of the 5043acre site

is planned for redevelopment with residential uses Of the 3380acres 2161 acres is a

tank farm leaving 122 acres for residential development

On page 42 the report estimates the value of the residential site to be2180000acre or a

total value of26595000

Industrial Land Use

For industrial land use the report concludes that 1662acres should be designated for

industrial use with a land value of575000acre and a total value of9556500The

conclusion that 1662acres is designated for industrial use is based on the assumption
that the AES power generating facility will remain on that southwestern portion ofthe

siteThis industrial site is the remaining land available after deducting the tank farm

area and the residential area 5043ac 2161ac 122ac 1662ac

Total Land Value and Final Value Estimate

The combined value determined by the Sales Comparison Method for the Industrial

Land and the Residential Land is set at36150000on page 43 of the report This

amount is then adjusted downward by 10 480000 the pro rated amount for site

demolition and environmental clean up costs for a final as is Fee Simple Estate Market



Value for the subject property as of January 1 2003 of25670000 This final value

estimate is stated on page 45 of the report

Based on the analysis by the appraiser of the 2882 acres owned by AES it would be

reasonable to assume that the value of the property absent existing structures would be

25670000 as of January 1 2003

Cost Recovery

Also among the documents filed by AES with the Board of Equalization was a valuation

of the existing AES buildings and facilities excluding land The title of that report was

AES Redondo Beach LLC

AES Redondo Beach Generating Station

Fair Market Value Report
As of January 1 2003

AUS Consultants Valuation Services Group

While not used in the final valuation the report includes an income approach pre tax

cash flow statement On page 29 the report states The total DCF discounted cash flow
for Redondo Beach is 174300000 as ofJanuary 1 2003 The DCF is based on acash

flow projection from 2003 to 2017 afifteenyearperiod The DCF does not include any
cash flow statement fiom May 18 1998 the date of purchase to 2003 The discounted

cash flow is stated to include the underlying land value for the purposes of valuation An

after tax DCF of152400000 is also stated but is based on the maximum tax rate of

4075in order to establish the present property value

Since the land appraisal is based on a pre tax value and the effective or true tax rate of

AES is not known the pre tax DCF is applied to evaluate cost recovery The AES cash

flow prior to the 2003 statement is not known but a simple proration of the 174300000
for twenty years the full term of the Williams Energy Services Company Tolling
Agreement would result in a DCF of 232400000 This is not the usual method of

evaluating cash flow but is based on information available to the City of Redondo Beach

as a matter of public record A request was made by the City toAES for more complete
cash flow information but this information was not provided

AES Acquisition Cost

The best information available to the City establishes an acquisition cost for the 2882

acres of land and the power generating facilities of249000000as of May 18 1998 No

information is available as to debt equity or loan terms for the acquisition

Cost Recovery Estimate

Based on the public documents prepared for AES the estimated cost recovered on a pre

tax present value basis as of January 1 2003 would be258070000232400000 in



estimated pre tax discounted cash flow plus a residual underlying land value of

25670000remaining after the power generating facilities and associated structures

have no value The range of assumptions to establish this estimate have been stated but
the estimate demonstrates within those assumptions that AES based on the information

provided to the State Board of Equalization by AES will recover its investment of

249000000by 2017

Remaining Power Facility Life

The remaining useful life of the AES power generating facility is assumed by AUS

Consultants to be primarily controlled by the Tolling Agreement between AES and the

Williams Energy Services Company The AUS report states on page 26 The remaining
useful life as of January 1 2003 is estimated at 15 years The AES power generating
facility would have no useful life after January 1 2018 based on the AUS report

Edison Property

The Edison property of2161 acres has reportedly been sold to AES for4000000 to

4500000 The appraised value is reported to be10500000The appraised value has

been reduced by6000000 to6500000 to provide for environmental clean up The

Los Angeles County Assessor has set an assessed value of the property at13200000
No information as to the proposed use of the property by AES is available



REGAN ASSOCIATES
Real Estate and Economic Consulting

906 Flagler Lane
Redondo Beach CA 90278
Office Phone 310 9793854

Office Fax 310 9793851

MEMORANDUM

TO Randy Berler Interim Planning Director

City of Redondo Beach

FROM James P Regan

SUBJECT Indication of Negative Impact of AES Plant on Property Values in

Nearby Areas

DATE May 10 2004

At the request of the City of Redondo Beach Planning Department Regan Associates

reviewed various data on property values in areas proximate to the AES plant and similar

values in adjacent areas and Citywide This memorandum summarizes this review The

data reviewed cover the period 19901991 through 19992000 for purposes of

comparability
t

Total Commercial and Industrial Property Values

Assessed property values for privatelyowned commercial and industrial land and

improvements in the immediate area surrounding the AES Plant generally corresponding
to a Study Area for the Redevelopment Agency have been stagnant or declining over the

past 10 years

Secured Taxable Roll 199192 199900 Change
Land 6178832 4735413 234
Improvements 1215365 774076 363
Total 7394197 5509489 255

The 200001tax roll is not comparable to prior years since it includes the AIES and Southern California

Edison properties which went on to the local taxroll that year



Cityof Redondo Beach Planning Department
Memo Report AES Plant Property Values

May 10 2004

REGAN ASSOCIATES

The decline in property values was steady throughout the period with an increase noted in

only one year

During the same period Citywide assessed value of commercial and industrial property
excluding residential and other categories increased by approximately 5 with

coimnercial property values showing an increase of about 17 This indicates a negative
change of over40 compared to the City as a whole

Residential Property Values

Data on residential values over the 10year period from 199091 to 200001 was

evaluated for three coastal residential areas Area 1 is nearest the AES generating plant
bounded by Pacific Coast Highway Catalina Avenue and Beryl Street Area 2 is south of

Area 1 bounded by Pacific Coast Highway and Catalina Avenue between Beryl Street

and Knob Hill Avenue Further south is Area 3 bounded by Pacific Coast Highway and

Catalina Avenue south of Knob Hill Avenue

Average assessed value data was evaluated over the 199001 to 200001 periods for

ownership housing units including both singlefamily units and duplextwoonalot
units The data show the following value trends

Area 1 Area 2 Area 3

Indexed Value Per Unit Single Family
199192 1000 1000 1000

200001 1141 1241 1542

Percent value increase 141 241 542

Indexed Value Per Unit

Condominiums

199192 1000 1000 1000

200001 1033 1242 1419

Percent value increase 33 242 419

Average ownership residential properties in Area 1 show a value at the beginning of the

period that was not significantly different than adjoining coastal areas to the south That

situation changed during the 1990s The value increase over the period also shows the

depressed nature of residential values in the AES area The average value increase in

Areas 2 and 3 combined is almost 40for singlefamily and 33 for twounitresidences

compared to increases of 14and slightly over3 respectively in Area 1

These data bear out anecdotal information in the local real estate market about the

adverse impact of the AES plant on adjacent residential communities
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STAFF BRIEFING PAPER ON AGING POWER PLANT STUDY

Introduction

As part of the 2004 Integrated Energy Policy Report IEPR Update the California

Energy Commission is undertaking the Aging Power Plant Study APPS to examine the

reliability and resource implications of Californiasreliance on older power plants that

may be less reliable and available than facilities built more recently

More than 40 percent of the total gasfired power generation capacity in California was

built in the 1950s and 1960s These plants are less efficient and may have increased

environmental effects compared to new combinedcycle plants because of

improvements in technology and plant design However some of these power plants
may play a key role in supplying power during times of high demand especially during a

generating shortage as well as in supplying critical reliability services in various regions

The staff is refining the study plan for this evaluation The Energy Commission is

seeking participation from interested parties throughout the study process and is now

seeking comment concerning the proposed scope and methodology of the study

The staff will refinethe scope and methodology of the study following a scheduled
March 24 2004 workshop on the subject and review of all comments received from

concerned parties seewwwenergycagov2004policyupdatenoticesindexhtml
Further public workshops will be held to ensure continued participation by interested

parties The staff intends to complete an initial draft of the APPS in July 2004

Background

Today more than 40 percent of the operating generating capacity in California is more

than 40 years old The relative age of this large portion of the statesnatural gasfired
power plant fleet was a major issue identified in the Energy Commissions2003 IEPR

The IEPR is a biennial report in which the Commission assesses the major energy
trends and issues facing the state and uses these results to recommend energy

policies that balance broad public interests to conserve resources protect the

environment ensure energy reliability enhance thestates economy and protect public
health and safety The IEPR process is guided by a Committee made up of two

Commissioners John Geesman Presiding Member and James D Boyd Associate
Member

During the preparation of the 2003 IEPR parties testifying before the Energy
Commission identified a variety of issues relating to inefficiency and relatively greater
environmental effects produced by older natural gasfired power plants The issues

raised regarding these plants were threefold

Because the lower efficiency of these plants makes them less economically competitive
some parties asserted that a significant portion of these plants may be retired or

mothballed in the near future before replacement generation can be brought online

potentially leading to generating capacity shortfalls in California as well as local system



reliability problems Others stated that if the state needs to rely heavily on some of
these plants in coming years they could have adverse effects on natural gas supplies in
the state Finally some parties were concerned about potential impacts on the
environment caused by continued reliance on these plants Expressed environmental
concerns ranged from the potential air quality effects of reliance on plants using
outmoded emissions controls equipment to the effects on the marine environment
caused by continued use ofoncethroughcooling systems designed more than 40 years
ago

The interaction between these issues is complex For example the least efficient plants
are likely to be little used in normal years and therefore have little effect on natural gas
use or the environment The reduced operation however may increase the possibility
that plant owners would decide to close these facilities for economic reasons

Conversely during periods of high demand combined with a resource shortage
generation from these aging plants may significantly increase absent continued
development of new power plants or other alternatives such as new transmission lines
or demandsidemanagement Continued use of these aging power plants therefore
could have implications for the demand and price of natural gas in the state as well as

contribute to ongoing cumulative environmental impacts at a greater rate compared to
the use of newer power plants

In the 2003 IEPR the Energy Commission noted that reserve margins in the state are

affected by the retirement of older generating units Estimates of the amount of capacity
that could be retired over the next several years range from 4630 MW by the Energy
Commission to 7232 MW by the California Independent System Operator CA ISO to
as much as 10000 MW by merchant generators In addition to their capacity
contributions toward reserve margins some of these aging power plants provide
important local reliability services such as voltage or frequency support in areas where
transmission systems are constrained

To address these wideranging concerns the 2004 IEPR Committee directed staff to

prepare an APPS as part of the 2004 Updatetothe 2003 IEPR The APPS has three
main objectives

analyze the role that individual aging power plants play in maintaining a reliable
power system including capacity resources and local reliability services

examine in more detail the range of retirements that can be anticipated over the
next few years and

assess the implications of these potential retirements on system reliability and

efficiency and the environment

The Study Process

This APPS will provide information to the Energy Commission and others concerning
the role these aging plants presently play in meeting the needs of the stateselectricity
system as well as the resource implications of continued reliance on these plants both



in terms of natural gas use and environmental effects The study will also provide
information concerning the anticipated future role these plants will play in the states

power market The study will assess the effect on electric reliability from the retirement

of lessefficient generating units for economic reasons as well as to identify regions
within the state that may be especially vulnerable to the loss of generating resources

The study will also help identify trends related to factors that affect the rate of retirement
and forced outages at older plants

The staff has tentatively identified a group of older power plants for use in studying the

current and anticipated role of aging plants in the stateselectricity system and their

impacts on the statesresources The staff used criteria based on a combination of

several attributes including age size capacity factor efficiency and environmental

considerations to produce the attached list of plants as a preliminary study group for

the APPS The proposed list of power plants is not meant to be exhaustive nor to

suggest that the plants included in the study should be shutdown retroflted repowered
or targeted for any other specific action or that these plants are not in compliance with

all the laws ordinances and regulations applicable to their operation Rather the list is

a starting point to use in examining the various issues associated with aging plants and
the potential role they might play in meeting electricity demand in the state in coming
years The staff expects to revise the list based on comments received from interested

parties

Study Group Selection
The staff formed the study group list by culling down a database of more than 1500

generating units in the state The list was reduced to 519 units by identifying those built

before 1980 and 193 of those are fueled by natural gas Eliminating units smaller than

10 MW reduced the list to 165 Eliminating the standalonecombustionturbine units
which are designed to operate only during peak periods and units not connected to the

grid and consolidating the combustion turbines and steam turbines of the combined

cycle units further narrowed the list to 95 units Of those 29 units are known to be

scheduled for retirement in the nearterm bringing the list down to 66 units The Energy
Commission has access to some data for all but five of the 66 units

This preliminary selection is meant to provide a representational sampling of those

larger plants with relatively higher heat rates Iow efficiencies and relatively higher
operation capacity factors as well as a sampling representing plants that have

particular environmental characteristics Peaking plants were generally eliminated from
the study group because they are designed to run only during periods of high demand
while remaining idle for the balance of the year Also eliminated were aging biomass

hydroelectric nuclear wind and solar plants

The staff is also developing criteria for identifying particular generating units where

increasing operations of the units or extending their lifetimes could have unwanted
environmental effects In applying the criteria the staff will consider four basic factors

related to environmental performance air emissions and emission rates cooling water

sources and treatment of waste water discharge indigenous flora and fauna and related

habitat and wetlands and community plans for reuse of the power plant site



Many environmental attributes of power plant units can be measured by their

performance with respect to specific criteria NOx emissions water source the cooling
method used and compatibility with surrounding land uses Others require closer
examination of localized effects such as on wetlands or local populations of plants and

animals and community concerns regarding compatibility with surrounding land uses

These factors are often best described in a qualitative way because they are not
numerical itemseg a citys long range plan for use of a waterfront area or a

redevelopment area plan or because of a lack of specific data

Data and Information Collection
The staff may revise the list of units proposed as the study group based on comments
received and new information discovered during the workshop process Once the list for
the selected group is finalized the staff will gather data concerning the operational
history of the plants with emphasis on how they operated in the past two years
compared to how they operated during the power emergency of20002001 which

may provide predictive value for the intermediate term when generation reserve

margins may decline

The staff also will collect information from various sources concerning the contracted

services the plants provide Such services would include any contracted energy and

capacity sales such as with the states Department of Water Resources as well as

contracted reliability services such as voltage or frequency support or spinning
reserves supplied to the CA ISO or other control area operators

The staff will also collect data related to air emissions and other readily quantifiable
parameters and conduct a qualitative assessment of other environmental effects such
as the effects on biological resources from the oncethrough cooling systems used by
some aging plants The staff will also attempt to describe the potential cumulative
environmental effects from the aging plants to the extent that such effects can be

readily ascertained Finally the staff will also identify regionally important issues such
as transmission bottlenecks and gas pipeline infrastructure limitations that relate to the
need for provision of reliability services from a particular plant or group of plants

Future Role Analysis
The next step in the study will be to assess the role these plants may play in the
California electricity generation system in the near to intermediate future The staff is

currently crafting a proposed methodology for conducting this part of the analysis
based on assigning risk factors for the retirement of groups of units and conducting
supplydemand balance calculations under a wide variety of likely and theoretical
maximum scenarios

The staff intends to analyze a range of potential future scenarios assuming a range of

plant retirements and will also likely create perfect storm scenarios where several
factors align to create the worst possible case related to both gas and electric reliability

to show the extreme end of the range of possibilities The analysis will also take into
account a range of possibilities concerning other development in the energy industry as

well as the effects of present policies concerning the continued use of these aging
plants Factors that could affect the analysis include the development of new electric



transmission lines and new or refurbished power plants as well as the states policies
concerning renewable energy development and demandside management

Study Results

The final phase of the study will involve compilation and interpretation of the results of

the analysis with the goal of identifying potential issues related to both the continued

reliance on aging power plants as well as the potential effects from their retirement or

extended shutdown for corrective maintenance The staff will identify regions that are

particularly vulnerable to supply problems because of the loss of one or more aging
plants as well as on the potential effects on the natural gas system from reliance on

these plants The staff will also place emphasis on identifying environmental concerns

related to the continued operation of the plants including air emissions water quality
and biological resources The results of the analysis will be documented in the Draft

PPS After considering all comments received on the draft document and conducting
any needed additional analysis the staff will update the report at the Committees
direction for inclusion in the 2004 IEPR Update

Study Schedule

The staff intends to complete a draft of the study in July 2004 To ensure continued

participation in the study process the IEPR Committee intends to hold a series of

workshops throughout the process beginning with a scheduled March 24 2004
workshop The purpose of this workshop is to provide an opportunity for all parties to

participate in the Aging Power Plant Study process and to provide a forum for

discussing the goals and mechanics of the study The workshop will include

presentations by staff to focus the discussion on four main points

1 The major issues associated with aging plants that this study will focus on

2 The criteria that was used initially to select the power plants for more detailed

examination

3 The information and analytical tools needed to adequately examine the issues

associated with aging power plants and

4 The methodology to be used in analyzing the potential effects of continued
reliance on aging plants

The Committee will revise the list of plants selected for study and the proposed
methodology for completing the study following review of comments received from

interested parties during and after the firstworkshop The schedule and need for

additional workshops will likely be revised during the process to fit the needs of the

study participants The staff intends to publish the Aging Power Plant Study in July 2004

Comments

Comments from interested parties will be taken throughout the APPS process
beginning with comments on the four points of discussion listed above In addition the
Committee is aware that work is ongoing at other agencies that will strongly influence



the issues examined in the APPS particularly the California Public Utilities
Commissions proceedings on procurement and resource adequacy The Committee is

seeking comment from workshop participants as to what value the APPS can add to the
debate Specifically the Committee is seeking comments on the topics outlined above
plus a list of questions contained in Attachment A The Committee encourages
interested parties to present their views either orally at the workshop or through written
comments Parties wishing to comment are requested to contact Matt Trask at 916
6544067 or byemail at mtrask@energystatecaus



Attachment A

Questions on Aging Power Plants

Has the Committee captured the issues associated with aging plants thatthis

study should focus on

VVhat criteria should be considered for selecting power plants for the study

Should certain power plants be included or excluded from the initial selected

group for study and why

What information should the Committee consider and what data should the staff

collect in conducting the APPS

What methodology should staff employ to assess the role these plants play in the
states power market accurately

What policies plans and practices are in place that might cause the retirement

of these plants

What policies plans and practices are in place that might cause these plants to

remain in operation

What are the best means to secure generation capacity reduce uncertainty from

operation improve resource efficiency and reduce environmental impacts at

these plants

What are the potential environmental effects of any replacement units and will

there be an improvement

Will replacement units be available and reliable

What are the local fiscal impacts of aging plant retirement
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AGING NATURAL GAS POWER PLANTS IN CALIFORNIA

A summary ofcapacity usage and emission characteristics

of older natural gas power plants in California

Summary

As previously reported the Energy Commission staffhas examined the adequacy ofthe states

electrical system reserve capacity for the summer of2003 and determined that adequate capacity is

expected be available to meet the summer peak demand However the age ofthe power plants in

Califomia hasraised concerns that a significant number of older facilities may lack the reliability to

be available when needed In this report the Energy Commission staffpresents information on key
characteristics ofthe statesnatural gas powerplants including unit specific information on the 25

largest natural gas facilities in state While some forced outages will occur among these units this

summer such outages have been incorporated into the Energy Commission staffs forecasts The

Energy Commission staff continues to believe that the state will have adequate reserves this summer

despite the age distribulion ofits generation fleet and that its forecasts appropriately incorporate
consideration ofthe reliability ofthe generation facilities in the state

Role of Natural Gas Power Plants in CaliforniasElectric System

The Energy Commission staff estimates that more than60000 MW ofdependable capacity
including imports will be online this summer with almost 60000 MW ofthat capacity expected
to be available to meet peak demand at any time Approximately 30000 MW ofthe dependable
capacity is provided by instate natural gas power plants with a capacity of50 MW or greater
These facilities play two key roles in the operation ofthe stateselectric system providing needed

capacity to meet peak demand and providing important swing capacity to meet annual electricity
needs when imports or hydroelectric resources are low

The full available capacity of the system needs to be calledupon only tomeet peak demand which

in Califomia typically falls on hot summer afternoons During those relatively few hours ofthe year
virtually all existing powerplants are relied on to provide generating capacity or other reliability
services Given that natmal gas units provide halfofthe available capacity theiravailability at times

ofpeak demand is an impolmnt aspect of system reliability An overview ofthe age emissions and

efficiency characteristics and recent operations ofthese natural gas power plants is presented
below While these characteristics are not direct measures ofreliability they do show that most of
this capacity is from reasonably efficient units and most ofthe older units have had recent

investment from their owners in modem pollution control equipment

The extent towhich these facilities will be used tomeet annual demand in California is govemed by
the hourtohour dispatch of generating resourcesby the operators ofthe different control areas

over the course ofthe year Powerplants in California are dispatched to meet the demand for
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electricity in a merit order The merit order reflects each units relative variable costs of

production with hydro generation as a nde being least expensive followed bynuclear and coal
then natural gas Renewable resourcesand cogeneration are generally dispatched based on

contractual orphysical constraints When available these resources tend to be dispatched before
most natural gas units Natural gasfired resources are generally dispatched according to their heat
rates Units with higher heat rates have higher positions in the merit order and are used less

frequently Other factors such as transmission losses and costs are also factored into the merit
order

The system ofconstrained merit order dispatch is intended to ensure that electric supply and
demand remain balanced throughout the year including on days ofpeak demand while attempting
to minimize the overall costs ofoperating the system The yeartoyear variation in the availability of

hydro resources due to changes in precipitation in Califomia and the Pacific Northwest greatly
influences the mix ofresources calledupon to meet Califomiasdemand during the year The
Westem power system has been designed to accommodate variable hydro resources When

precipitation mnoffis bountiful hydroelectric generation is used and other generating plants mostly
gasfired are idletk When hydroelectric energy generation is low a combination ofincreased
imports if they are available and increased generation by state natural gas power plants will
make up the difference Differences in capacity factors between 2001 Iow hydro and imports and
2002 relatively normal hydro and imports for the 25 largest units shown in Table 1 included at

the end ofthe report reflect this swing role ofthe natural gasfired capacity within the system

The natural gasfired facilities discussed below remain an important part ofthe overall system
providing both needed capacity for meeting peak demand and intermediate capacity to help meet
annual energy requirements during low hydro years

Natural Gas Power Plant Characteristics

Energy Commission staffhas prepared the following overview ofthe age emissions and efficiency
characteristics and recent operations ofthese natmal gas power plants While not direct measures
ofthe reliability ofthese facilities the fact that the vast majority ofthis capacity is from units that are

relatively efficient provides an incentive for owners to keep the units available The fact that the
owners ofa majority ofthis capacity have either built the facilities in recent years or invested in

retrofitting with selective catalytic reduction SCR emission control equipment also suggests that
owners are acting to keep the units available While the Energy Commission staffrecognizes that
some forced outages will occur among these units this summer such outages have been

incorporated into the Energy Commission staffs forecasts The Energy Commission staff continues
to believe that the state will have adequate reserves this summer despite the age distribution of its

generation fleet

Table 1 providesunitspecific information for the 25 largest natural gas power plants in the state
This information includes the name owner and location ofeach facility and the dependable
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capacity the startup orrepowerdate the capacity factor percent oftime the unit operated during
the year efficiency heat rate and permitted emissions level ofeach set ofunits within those

facihties These 25 facilities roughly those over 500 MW represent approximately 80 percent of

the instate natural gasfiredcapacity The table has been color coded to distinguish among

different categories ofmilts as summarized in Table 2 Of the 1831 MW from older units without

SCR that are not currently expected to shutdown1036 MW are from Contra Costa unit 6 and

Pittsburg unit 7 These units face deadlines to install SCR or shutdown by late 2004 and early
2005 respectively The other units in this category do not face current regulatory deadlines to

retrofit or stop operation

Table 2 Summary ofcategories ofthe 25 largest natural gas power plants in

California

Table 1

6784

Total

Figure I shows the age breakdown ofthe capacity from existing natural gasfired facilities over 50

MW While almost halfofthis capacity dates from the 1950s or 1960s the data do not suggest
that these older powerplants are all dirty or inefficient Though the overall age ofthese facilities

raises adegree ofconcem consideration ofthe efficiency and emissions profiles ofthese units

suggests that the vastrmjority ofthis capacity is tiom units that have installed current emission

control equipment and are reasonably efficient Inaddition more than 25 percent of the states

naturalgasfiredcapacity either wasbuilt or repowered since 2000
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Figure 1 Age of Natural Gas Power Plant Capacity in California
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Table 3 shows the MW capacity ofunits in different emission categories based on NOx permit
emission limits Figure 2 shows the emission characteristics for the capacity brought online in each
decade Almost onethird ofthe natural gasfired capacity in California has apermit limit of5 ppm
NOx or less and more than 75 percent are limited to 15 ppm or less These facilities are in three
categories Combinedcycle and cogeneration facilities that have come onlinesince the mid1990s
have pemtit limits below 5 ppm Simplecycleunits peakers that have come online in recent

years are typically permitted at 5 ppm Most ofthe steam boiler units built in the 1950s and 1960s
have been retrofit with SCR and now have permit limits between 5 and 15 ppm While these
facilities could not control NOx emissions to that degree when they were initially constructed most
have opted to retrofit Facilities with limits above 15 ppm are either steam boilers that have not
been retrofit with SCR or oldersimplecycleunits

Table 3 Dependable Capacity by permitted NOx emission levels

all natural gas power plants 50 MW and larger

NOx permit limit Capacity Cumulative Capacity
ppm MW MW

5 9793 317 9793 317
51 to 15 13864 449 23657 767
151to 50 3591 116 27248 883
501to 100 2284 74 29532 957

100 1248 40 30780 997
NA 80 03 30860 1000

The NOx permit limit was not readily available for one 80 MW unit
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Table 4 shows the MW capacity ofnatural gasfired units in different efficiency categories based on

approximate heat rotes This table shows that the majority ofcapacity fiom these units generates
electricity within a namwheat rote range This range9000 to 11000 BtukWh is the general
range in which relatively efficient older steam boilers and modem peaking combustion turbines both

operate Figure 3 shmvs that the vast majority ofcapacity remaining online from the 1950s through
1970s operates in this range Units that have come online this decade or are expected to by
August 2003 include more than4000 MW from modem combined cycle power plants that are

significantly more efficient Cogenemtion units are presented separately without an estimate oftheir

heat rote These units in addition to generating electricity also supply heat tohost industrial

facilities This complicates the use ofheat rote as a measure ofefficiency In addition such facilities

are often primarily desigjed to supply industrial heat to the host facility with the generation of

electricity to the grid asidebenefit
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Table 4 Dependable Capacity by approximate heat rate

all natural gas power plants 50 MW and larger

Approximate heat rate Capacity Cumulative Capacity
BtukWh MW MW

7000 4186 136 4186 136

7000 to 9000 1135 37 5321 172

9001 to 11000 19259 624 24580 797

11001 to 13000 1453 47 26033 844

13000 1201 39 27234 883

Cogenemtion units 3626 117 30860 1000

Figure 3 Dependable capacity by decade online and approximate
heat rateBtukWh
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Factors Affecting Power Plant Retirement Decisions

The information presented here cannot be used by itselfto accurately predict future unit availability
orretirements Additional analysis and knowledge ofpower plant performance and usage
characteristics would be needed to better evaluate the risk that capacity from olderunits would be
unavailable in the future Currently with the information available to the state it is not possible to

predict with confidence how long units will remain sufficiently profitable to induce their owners to
maintain their availability
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Power plants are operated to the economic advantage oftheir owners whether the owners are

independent powerproducers investorownedutilities orpublicly owned utilities However power

plant operations are constrained by utility practice and regulations that ensure the reliability ofthe

electric system and avoid unacceptable economic public health and environmental impacts

As noted in the tables and figures some ofthese power plants are decades old which can increase
the cost ofmaintenance or make them unreliable Whether these power plant units remain available

to provide capacity and reliability services is an economic decision ofthe owner This decision is

usually determined by the expected net profitability ofa unitie the difference between expected
revenues and expected operation costs which include fuel maintenance and any necessary capital
costs A nmber ofunits have been retired in recent years or are slated for retirement in the near

tenn These retirement have for the most part been associated with decisions by the facility
owner toreplace older less efficient units that would have required emission control upgrades with

new more efficient and cleaner burning units

Power plantowners willl make investments to maintain aunits availability as long as it is profitable
to do so Revenue guarantees such as incomefiom the Califomia Department ofWater

Resources longterm power purchase contracts or income fiom the Califomia Independent System
OperatorsReliabilityMustRuncontracts tend to encourage such investments as do expectations
ofhigh electricity spot market prices Expectations oflow maintenance fuel and goingforward
capital costs also encourage owners to keep units available

Conversely the owner ffa power plant unit may decline to invest in the maintenance necessary to

maintain aunits availability if faced with low or uncertain revenue expectations or high oruncertain

cost expectations Ifa plant is not efficient and does not have revenue guarantees for its output it

may not be dispatched often enough to recover its costs Ifaplant requires extensive maintenance
or capital costs to maimain its availability eg boiler tube replacement or SCR retrofit to control

NOx emissions higher revenues would be needed to maintain profitability

The information most directly related to the ownersdecisionie expected revenues costs and

profit expectations is confidential proprietary orunknown Indirect indicators ofprofitability such

as historic annual capacity factor annual energy generation forced outage rates and permitted
NOx emissions rates could be examined and analyzed to provide more insight as to the potential for

specific unit retirements In addition identifying which units have guaranteed revenue streams
ReliabilityMustRun contracts oranticipadcostly capital requirements could help identifyunits
less likely ormore likely to retire However these analyses would still not be conclusive As such
we have not attempted to make this kind ofanalysis in this report The Energy Commissionsnear
term Electricity SupplyDemandBalance Assessments are an attempt to consider many ofthese

factors but a degree of uncertainty remains

Conclusions
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Energy Commission staffhas provided an overview ofthe age emissions and efficiency
characteristics and recent operations ofthe natural gas power plants in Califomia While this
information cannot be used to predict future availabilityorretirement ofspecific traits most ofthe
natural gasfired capacity is from units that are relatively efficient providing an incentive for owners

to keep the units available Inaddition the owners ofa majority ofthis capacity have either built the
facilities in recent years or invested in retrofitting steam boiler units with cunent emission control

technology suggesting that owners are acting to keep the units available While some forced

outages will occur among these traits this summer such outages have been incorporated into the

Energy Commission staffs forecasts The Energy Commission staff continues to believe that the
state will have adequate reserves this smnmer despite the age distribution ofits generation fleet and
that its forecasts appropriately incorporate consideration ofthe reliability ofthe generation facilities
in the state
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DELAHOOtCE APPRAISAL COMPANY
VALUATION ANO CONSULTATION

225 SOUTH IRST AVENUE SUITE POI

ARCAIIACALIFORNIA 9006

PHONE 626 44SS00 FAX 6264450599

July 31 2003

AES Redondo Beach LLC
coRodi Pollock Pettker Galbraith Cahill
Mr Wade Norwood Esquire
4 Flower Street Suite 1700

Los Angeles CA 90071

Dear Mr Norwood

i
At your request an appraisal has been completed of the AES ptwer plant facility located at

1190 N Harbor Drive
Redondo Beach California 90277

The report format includes this Letter ofTransmittal which incorporates many items required by the
Uniform Standards ofProfessional Appraisal Practice a descriptive section which describes in greater
detail regional market area and physical property characteristics and the valuation section

Purpose The purposeofthe appraisal is to estimate the FairMarket Value for the subject siteon an as
isbasis excluding building value The project includes tenPGPPlant Generating zoned parcels
totaling approximately1255565 square feet or 2882 acres The subject site is improved with an

electricity generating facility and is known as AES Redondo

Legal Description Atitle report wasnot submitted for review The APNs are7503013004 through
010 and 7503003009 through 011 Public records describe the property as

Aportion ofthe Ocean Beach Subdivision Redondo BeachMB235and the Townsite
of Redondo Beach Tract in the CityofRedondoBeach County ofLos Angeles State
of California

i
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Market Value This appraisal has been prepared in accordance with the following definition ofFair
Market Value per the California Revenue Taxation Code Section 110

The amountofcash or its equivalent that property would bring if exposed for sale in the

openmarket underconditions in whichneither buyer norseller could take advantage ofthe

exigencies ofthe other and both the buyer and the seller have knowledge ofall oftbe uses

and purposes towhich the property is adapted and for which it is capable ofbeing used
and of the enforceable restrictions upon those uses and purposes

Theestimate ofvalue isbased onthe definition as presented The value conclusion rePresents acash or

cash equivalent value assuming noseller involvement in financing or terms ofsale other than typical closing
costs

Market Value AsIsFairMarket Value as ismeans an opinion ofthe market value ofa property
in the condition observedupon inspection and as it physicallyd legally exists withouthypothetical
conditions assumptions orqualifications as ofthe dateof theappr3isal The effectivedate of the appraisal
is January 1 2003 and the date of inspection is July 9 2003

MarketingTimeExposureTime The value opinion is based on anomml marketing time and is not

aquick sale value A nomai sale marketing time wouldbe approximately912months with proper
exposure Theexposuretime isestimated at 1218months This isbasedon sales noted laterin this report
as well as other data held on file

USPAP This report conforms with the Uniform StandardsofProfessional AppraisalPractice Thisqxrt
should be considered a Complete Appraisal Standard Rule 1written in a Summary Format Standard
Rule 2

Intended UseUserofthe Appraisal This report has been prepared forMr WadeNorwood on behalf
ofthe property ownerAES for tax appeal purposes This report may notbe used or relied upon byany
other entity without the express written permission of the appraiser

Scope ofthe Assignment Incompliance with the Uniform StandardsofProfessional Appraisal Practice
the Scope of the appraisal is set forth in TheAppraisal Process Methodology Certification and The

Assumptions andLimiting Comtitionssection ofthis report Thesubject involves a large site improved
with apowergeneratingfacility At the request oftheclient the assignment includes only the valuation of
the site assuming it is vacantand available fordevelopmentto its Highest and Best Use The client has

placed no other limitations on the Scope of this assignment

ii
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Sales History The sales history for the subject property is noted below

The subject has not sold in the prior throe years Reportedly this property was partora
781000000multiproperty bulk purchase which transpired on51898

ValuesEstimated The appraisers were asked toprovide aFairMarket Value opinion for the subject
property

Competency Provision The property under being valued involves asite improved with apower
generatingplant assignment includes land value only The most probable future use wouldinvolve
industrial and residential development Theappraisers comply with the CompetencyProvision ofUSPAP
and have valuednumerous types and sizes of industrial and residential sitesover the past twentyone years

Valuation Interests Theproperty is owneroccupied In accordance with the California Revenue
Taxation Code the Fee Simple Estate rights are being value

ExtraordinaryLimiting Conditions This report is subject to the extraordinary limiting conditions noted
below

1 Thesubjectsite is improVed with apowergeneratingplant Theappraisal assignment involves
only the valuation ofthe underlying land based on its highest and best use The improvements and
FFE are not included in the appraisal This is at the request of the client

2 The demolition and environmental remediation costs used to detemdne the subjectsas is
value were taken from a DevelopmentEstimated submitted byMarVentures Inc adevelopment
company involved in the redeveloment ofthe subject property These costs are assumed tobe
accurate Ifthe estimates prove inaccurate the appraisers reserve the right to amend the final value
estimate

iii
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As a resultof the analysis ofall available data and subject to the Assumptions and Limiting Conditions
attached the as isFee SimpleEstateFairMarket Value opinion for the subject property asofJanuary
1 2003 is

FEE SIMPLE ESTATE VALUE

25670000

The Delahooke Appraisal Company
State Certification AG002796

Expires722004

iv
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SUMMARY OF IMPORTANT FACTS AND CONCLUSIONS

In the following table asummaryofinformation regarding the subject property the valuation process and
the conclusions reached is presented Support for the conclusions is contained later in this report

EXECUTIVE SUMMARY

GeneralInformation

Property Address 1190 N Harbor Drive Redondo Beach CA 90277

Current Property Ownership AES Redondo LLC

Census Tract 621202

Thomas Brothers Map Grid 762GH4

Date of Inspection 070903

Date of Value 010103

Physical Property Characteristics

Flood Zone Information Flood Zone X Map Panel 0002 B Map Date91583 g060150

Property Use Power Generating Plant

Site Area 2882ACl255565sf

Site ZoneUsePotential PGPGenerating Plant

Highest and Best Use Conclusion Develop with a residential industrial use

Land Valuation Information

Comparison Approach I 25670000Fee Simple Saes

Condnsious

Fee Simple Estate Value 25670000

1
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CERTIFICATION OF SCOTT D DELAHOOKE MAI

Icertify that to the best of my knowledge and belief

The statements of fact contained in this report are tree and correct

The reported analyses opinions and conclusions are limited only by the reported Assumptions and
Limiting Conditions and are mypersonal impartialand unbiased professional analyses opinions and
conclusions

I have no present or prospective interest in the property that is the subject ofthis report and I have
no personal interest with respect to theparties involved Ihave no bias with respect to the property
that is the subject of this report or to the parties involved with this assignment

My engagement in this assignment was not contingent upon developing or reporting predetermined
results

My compensation for completing this assignment is notcontingent upon the development orreporting
ofa predetermined value or direction in value that favorsheause of the client the amount ofthe
value opinion the attainment ora stipulated result or the occurrence ora subsequentevent directly
related to the intended use of this appraisal

My analyses opinions and conclusions were developed and this report has been prepared in
conformity with theUniform Standards ofProfessional Appraisal Practice and the Regulations and
Bylaws as well as the Code of Professional Ethics of the Appraisal Institute

Significant professional assistancewasprovidedby Carmen Steele including property inspection data
collectionverification and report writing The appraisal assignment was not based on a requested
minimum valuation a specific valuation or the approval ofa loan

The property was personally inspected by the undersigned No agent oremployee exerted any undue
pressure which could lead to a misleading or inaccurate appraisal

As of the date of this appraisal Ihave completed the requirements of the continuing education
program of the Appraisal Institute MAI The use ofthis report is subject to the requirements of
the Appraisal Institute relating to review by its duly authorized representatives

SedC2796
Expires722004

Dated

2
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ASSUMPTIONS AND LIMITING CONDITIONS

The appraiser aSsumes no responsibility for matters of a legal nature affecting the property
appraised or the title thereto nor does the appraiser render any opinion as to the title
which ig assumed to be good and marketable The property is appraisedas thoughunder

responsible ownership

No survey has been made ofthe property and it is assumed that the improvement is well

within the lot lines and in accordance with local zoning and building ordinances This fact
can only be ascertain by an engineeringsurvey which is beyond the appraisersarea of

expertise

Any sketch in the report may show approximate dimensions and is included to assist the
reader in visualizing the property

All information furnished byothers are from reliable sources and are assumed to be true

and correct No responsibility is assumed for errors oromissions nor for information not

disclosed by others which might otherwise affect the value estimate

The appraiser assumes that there are no hidden or unapparent conditions ofthe property
subsoil orstructures which wouldrender it moreor less valuable Theappraiser assumes

no responsibility for such conditions or for engineering which might be required to

discoversuch factors The appraisercan only report items whichcould beseen during the

property inspoction Theappraiserused due diligence in inspecting the property however

if access waslimited foranyreason the appraiser cannot beresponsible for items which

were hidden or unapparent due to the limited access

The appraiser shall not berequired to give testimony orappearin court by reason ofthis

appraisal unless prior arrangements have been made therefore The client shall advise

appraiser as to testimony required If the appraiser is toprovide expert testimony on

behalfof the client the client shallprovide the appraiserwith legal representation and pay
for such legal representation as may be required

Possession of this reportdoes notcarrywith it the right ofpublication normay it or any

part thereof be used by anyone but the applicant without the previous written consent of
the appraiser Theappraiser has noaccountability obligation or liability toany thirdparty
If the clientgives this report oracopyofthis report to athird party this limit ofappraiser

3
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liability should befully explained and communicated The report must always be observed
in its entirety

Neither all nor any part of the content or the report or copy thereof including the
concluions as to the property value the identity of the appraiser professional
designations reference to any professional appraisal organizations or the firm with which
the appraiser is connected shall be used for any purposes by anyone but the client
specified in the report the mortgagee orits successors and assigns mortgage insurers
consultants professional appraisal organizations anystate or federallyapproved financial
institutions anydepartment agency or instrumentalityofthe United States orany state or

the District ofColumbia without the previous written consent of theappraiser norshall
it be conveyedbyanyone to the public through advertising public relations news sales
orothermedia without the written consentand approval ofthe appraiser Theappraiser
assumes noobligation liability oraccountability to any thirdparty If this report is placed
in the hands ofanyone but the client theclientshall make such party aware ofall oftbe
assumptions and limiting conditions of this assignment

The allocation ofthe total valuation in this report between land and improvements applies
only under the existing utilization of the site The separate valuations for land and
improvements must not be used in conjunction with any other appraisal and are not valid
if so used

10 No search was made for insect infestation or rot in existing structures if any

11 On all appraisals subject to satisfactorycompletion repairs oralterations the appraisal
report and value conclusions are contingent upon completion ofthe improvements in a

workmanlike manner

12 In this appraisal assignment the existence ofpotentially hazardous material used in the con
stmcfion ormaintenance of the building such as the presence ofurea formaldehyde foam
insulation andor existence of toxic waste which may or may not be present on the
propertywas not observed by the appraisernor does the appraiser have any knowlexJge
ofthe existence ofsuch materials oninornear the property The appraiser however is
notqualified to detect such substances Theexistenceofureaformaldehyde insulation or
other potentiallyhazardous waste material may have an effecton the value ofthe property
The client is urged to retain an expert in this field if needed
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13 In April of 1992 the United States Congress passed landmark legislation known as the
American with Disabilities Act It hasunique and strong requirements on all property
owners whichisretroactive At some point in the future all buildings must provide
adequateaccess to persons with disabilities Due to the design ofsome structures this
could become extremely expensive and potentiallyalterproperty value Theappmiseris
not an expert in architecture and can make noclaims regarding the subject propertys
compliance with this act The clientshould beaware that atsome future date requirements
may be made by governmental agencies for upgrades to the subject property

14 The appraised value is based on the assumption all required licenses certificates of

occupancypermitsconditional use permits or otheroperating approvals are in place and

can berenewed in the future allowing reasonable property operation In the event the

subject site has been improved with legal nonconforming structures the appraiser
assumes all such structures have been implementedwith proper permits It is also assumed

that in the eventofdemolition the buildingdepartment havingjurisdiction would allow

reconstruction to the level of legalnonconforming use existing prior todestruction

15 Theappraisedvalue isas ofaspecific date The appraiser is not an economistand cannot

predict or project futureeconomic eventswhich may impact the furore valueofthe subject
property The appraisercan only take into account current and historic market information
to estimate value

16 If the clientorany third partybrings legal action against the appraiser and the appraiser
prevails the party initiating such legal action shall reimburse the appraiser for anyand all

costs of any nature including attorneys fees incurred during such legal action

17 It is recommended that the clientandorany lienholderrequire above and beyond the

appropriate levels of liability and property damage insurance a policy ofrent abatement

insurance toguarantee cash flow during periods of reconstruction Most leaserental
agreements allow for tenant rant abatementduringperiods ofrepairreconstruction so the
cash flow available for debt servicing is at substantial risk

5
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THE VALUATION PROCESS

The Valuation Process is defined in the Appraisal Terminology Handbook as

A systematic procedure employed toprovide the answer to aclients
question about the value of real property

It is aframework in which the appraiser gathers general and specific dataneeded to complete an appraisal
assignment and applies this data through the use of the three alternative approaches to value available to

arrive at a final estimate ofvalue bycorrelation and reconciliationof that data The steps in the Valuation
Process are typically as follows

Identify the problem
Gather the Data

Analyze theData

Develop Highest and Best Use

Apply the Data and Analysis to the Alternative Approaches
Reach a Final Estimate

Write the Appraisal Report

The alternativeapproaches toa value estimate available to the Appraiser include the Cost Approach the
Sales Comparison Approach and the Income Approach Only the Sales Comparison has been analyzed
in the bodyofthis report The Cost and Income Approaches are not used by buyers and sellers ofthis

property type and were not developed The Sales Comparison Approach is based on the Fee Simple
Estate interest

6
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REGIONAL DATA

The CityofRedondo Beach located in Los Angeles County is located within thesocalled SixtyMile
Circle which is an area within a radiusof60 miles ofdowntown Los Angeles This 60milecircle is
comprised ofabout11310 square miles and encompasses almost all ofthe highlypopulatedCounties of
Los Angeles Orange Ventura San Bemardino and Riverside

Note Most of the information contained in this section is from the Real Estate Research Council of
Southern California report which is acompilation from several sources ofdata including the Economic
Development DepartmenL Department of Finance and US Census Bureau

Population

Population for the region is over12000000For the CountyofLosAngeles the January 2003 population
now stands at9824800which is an increase from the January2001 population of9802780 Orange
Riverside and San Bemardino populations have increased bysimilar ratios over the past year Projections
are for a continuation of current trends

Employment

It is interesting to note thatwifiledefenserelated industry was the greatest employment sector in 1990 the
most recent trends indicate that the entertainment industry had become the largest employment sector In
Los Angeles County the largest employment field is in services followed by trade and manufacturing In
the table below the change in employment over the past several quarters is summarized

7
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MANUFACTURINGEMPLOYMENT SUMMARY

Period 2 Qtr 2002 30
Qr2002 4 Qtr 2002 1Qtr 2003

Total Regional Employment 10117900 10218835 10243100 10160900

ChangePrevioUs Year 017 014 009 001

changePreviousQtr 005 010 002 008

Regional Manufacturing 1119365 1110365 1100200 976200
Employment

ChangePrevious Year 026 025 024 045

ChangePrevious Qtr 003 008 009 113

The overall employment has been increasing starting in 1996 with manufacturing employmentremaining
relatively constant while other market segments improve Them was someerosion in manufacturing
employment beginning in 2001 and increasing in 2002 although at a slower pace in the most recent

quarters For 2002 regional unemployment the national level andstate levels In the table below the

unemployment rates over the past several years have been summarized

SUMMARY OF UNEMPLOYMENT RATES

Period 1994 1995 1996 1997 1998 1999 2000 2001 2002

Regional Unemployment 84 73 70 59 54 48 45 47 57

State Unemployment 86 78 72 63 59 52 50 53 67

National Unemployment 61 56 54 50 45 42 40 47 58

The lowest unemployment rate tends to be in Orange County followed bySan Diego County Santa
Barbara County Ventura County Los Angeles County and San BemardinoRiverside Counties

Development

TheSouthern California market has beenconsidered one of the most dynamic mai estate market areas in
the world for severaldecades Construction activity is summarized in the following table in thousands fOr
permit value
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SUMMARY OF CONSTRUCTION ACTIVrrY

Residential Sector

Time Period 1996 1997 1998 1999 2000 2001 2002

Single Family Units 32785 36762 4341 49054 47599 50903 56005

Single Family 5a67000 7183000 8462000 1014a000 10182000 10838000 l1872000
Permit Value

MultiFamily Units 8338 12869 13525 20851 24651 23802 26868

MultiFamily 604000 961000 l084000 1706000 2183000 2365000 2591000
Permit Value

NonRidentialSector

Time Period 1 1997 1998 1999 2000 2001 2002

Orce Buildlngs 290000 465000 819000 S959000 869000 996000 537000

Relail Buildings 815000 915000 103300 1235000 1333200 1225000 1259000

lndustrlal Buildings 510000 760000 1239000 1198000 1173000 874000 776000

As can beseen in the above table single andmultifamilydevelopment remained strong in 2001 While
new office buildingconstruction increased from 2000 to 2001 retail and industrial building construction
declined In 2002office and industrial construction declined but retail construction increased slightly
However vacancy rates in all three property types remains at below 10 in most market areas

Conclusion

In surnrnary the60MileCircleand the Los Angeles area canexpect future stability and slow growth in
US international trade not only as a shippingpoint but also as aservice and financial hub because of its

strategic position in the Paci fic Basin an area which containsnearly halfofthe worlds population By
almost all accounts the economy on a national basis is expected to growat a25 to30annual rate

overthe next twoyears Southern Califomia should expect to meetorexceednational growth expectations
over the next few years according to most economists
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MARKET AREA OVERVIEW

The City of Redondo Beach is situated 18 miles southwest of Los Angeles in the South Bay Area
Redondo Beach is bounded by the Pacific Ocean to the west and by the cities of Manhattan Beach
Hermosa Beach and Torrance The cityencompasses635square miles and has approximately twomiles
ofbeach frontage Thecity is about four milessouth ofLAX Access tothe San DiegoFreeway 405
is about fourmiles north east from ArtesiaBoulevard The estimated 2002population is62700 The city
has convenient northsouth access to other parts of the county from Pacific Coast Highway

Redondo Beach is primarilyabedroomcommunity Thecity reports atotal of29543 housingunits
Within the subjectscensus tractDataquick Information Systems reports the median single familyprice for
the 1st Quarterof 2003 is 605000 The median price ofcondominiums for the Ist Quarterof2003 is

411000 The reported median household income is73341 The city reports an unemployment rate

of24percent

REDONDOBEACH MAJOR EMPLOYERS

Number of Employees Company Name

500 Northrop Gmmman

Crowne Plaza Redondo Beach

Cheesecake Factory

Douglas Furniture

Imperial Bank

Mervyns

200499 Nordstrom

Robinson May

South Bay Family Health

United States Post Office

Web Services Company

The Cityof Redondo Beach

The Redondo Beach Unified School District
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SubjectsInmiediate Market Area

The subject is located on the soUth east comerofHerondo Street and HarborDrive and onthe south side
ofHarborDrive between Yacht ClubWay and Marina Way in the northwestern portion ofRedondo
Beach where it bordersIermosa Beach The site fronts tothe King Harbor YachtClub and the Pacific
Ocean beyond Redondo Beach is bordered byHermosaBeach Manhattan BeachTonance and the
Pacific Ocean The immediate area is mostlycommercial and residential with some industrial uses tothe
east Thesite backsto alargeministoragefacility onFmncisca Avenue Along HarborDriveuses include

hotelsmotels restaurants and other commercial uses Uses along Hemndo Street include vacant land and

industrial uses on the south side of the street andmultiresidential uses on the north side of the street

Hermosa Beach The subjectsindustrial use is considerednonconforming for the immediate market

area
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SITE DESCRIPTION

The subject is located in the northwestern portionof the city where Redondo Beach borders the cityof
Hermosa Beach and is approximately two blocks from the Pacific Ocean The site consistsoften pamels
situated on both sidesoiHarborDrive and total 2882 acresofgross land area Two ofthe parcels are

located on the east side of Harbor Drive This is where the generating plant is located and total

1215293sfor2790acres The remaining eightpamels are located on the westside ofHarborDriveand
total40272sfor92acres Thesubject fronts to commercial and Marina uses onHarbor Drive Itbacks
toa large newerministorage facilityon the westside ofFranciscaAvenue Adjacentlysouth on Harbor
driye the AES Plant sides to a Best Western RedondoMotel and a Salvation Armyfacilityadjacent north

of the motel There is metered parking on the south side ofHerondoStreet A summaryofthe subject
pamels is listed below

SUMMARY OF SUBJECT PARCELS

Location APN No SquareFeet Acres

I I00 Harbor Drive 75030134104 1214017 2787

1100 Harbor Drive 7503013005 1276 003

Harbor Drive Between Yacht Way and 10 St 7503013006 2247 005

Harbor Drive Between Yacht Way and 10a St 7503013007 5606 013

Harbor Drive Between Yacht Way and 10 St 7503013008 11491 026

Harbor Drive Between Yacht Way and 10a St 75030134109 2238 005

Harbor Drive Between Yacht Way and 10a S t 7503013010 7479 017

Harbor Drive Between 10 St and Marina Way 7503003009 5096 012

Harbor Drive Between 10 St and Marina Way 7503003010 5096 012

Harbor Drive Between 10 St and Marina Way 7503003011 1019 002

Totals 1255565 2882
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The area is generally flat and the parcels are further described below

Site Sunnnary

Total Site Area 1255565sf2882acres

Zoning CC4PGP

The CC4Costal Commercial Zone provides for the continued use

of the Cityscoastalrelated commercialrecreational facilities and
resources It is designed to provide for development and

enhancement ofcommercial retail and service facilities supporting
recreational boating and fishing All classifications in the coastal

commercial zones are subject to approval of a Conditional Use

Permit Permitted usesunderthis classification include Commercial

Recreation Food and Beverage Sales Hotels and Motels Marinas

and Marinarelated facilities Services Restaurants Retail Sales
Cultural Institutions and Parking Lots The maximum FAR is035
and the maximum building height is 38 feet or two stories Setbacks

include a minimum 15 foot setbaik from Harbor Drive Parking
requirements depend and vary with use Some of the parking
requirements are listed below

Restaurant Sitdown One space per 4 seats but not

less than one space per 50sfof

GBA

Fast Food One Space per 75sf of GBA

HotelsMotels HotelsMotelsOne space for

each guest room for motels and

15space for each guest room

for hotels

Boat Slips Boat Slips Threefourthspace

for each boatslip

PGP See comments below

Frontage 2149 on Harbor Drivex

1160 on Herondo Street

Site Topography Generally Level

Surrounding Uses Residential multiresidential industrial and commercial projects
surround the subject

Additional comments are noted below
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Zoning The currentzoning for the subject plant or the pamels located on the east side of

HarborDrive7503013004 005 isdifficult to determine According to the
1992 General Plan the parcels are zoned PGP Generating Plant Zone
According toMrJames Allen from the CitysHarborDepartment at this time the

only use allowed on the subjectsite isapowerplant The facility isanoutofdate
electrical powergeneratingplant with eight generating units Units 1 through 4are

not operational Theremaining turbines employ steam turbine technology which
is significantly less efficient than new combinedcycle gas turbine technology
Typically the plant operates only two of the four operational turbines

In view ofthis AlES announced whenthat electrical production wouldnotbe

expanded and didnotneedall oftheownedland Cityofficialsbegan workingon
aplan to develop the unused portionofthe site Overthe past three years the City
has workedon a redevelopment project for the AES site and surrounding area

Initially the project wasknown as theHartof the CitySpecific Plan HOCSP
Theplan which provided for commercial and residential development onthe AES

site was adopted on22602Theplan met with such resistance from Redondo

Beach citizens that the City Council was forced to rescind it in June of 2002

Redondo Beach Residents initiatedapetition and collected2000 more than the

4000 signatures needed to block the measure because they wereconcerned with

the potential overdevelopment of the site and thenonspecific nature of the

proposed uses

TheCouncil has now revised the plan into what theyhope will be acceptable to

the public Thenew plan iscalled the Catalina Redevelopment Project The new

plan provides for a smaller area and lower density The City Council is now

conducting public meetings in hopes that the public will findit moreacceptable and

the project can beadopted and implemented without further resistance The first

meeting was held on71203 Theresponse from the publicwas notpositive and

the Council was forced tocontinue the hearing on71503During the71503

meeting the Catalina Redevelopment Project still met with some resistance The

majority ofthe opposition appears tobe that the presented project is notspecific
about density After the meeting the council agreed toanswerall the questions
posed by the public Additionally the City is being sued byHermosa Beach with

respect to aspects ofthe Catalina Redevelopment Project The outcome ofthe

catalina Redevelopment Project is unknown at this time
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Underthe Catalina Redevelopment Project the zoning waschanged to HOCSP
Catalina Corridorand HOCSPWaterfront fosmerlyCC 1 THROUGH CC7
PPROPROWC2A C3AC4B CFMU2ANDI2A However
determination of current zoning for the subject power plant site is further

omplicated because the Heart of the City Specific Plan was repealed but the

associated zoning was left in place This was due to legal restrictions related to the

petition brought by the public which createdconflicts thatcannot be resolved until

after aoneyearmoratorium on land use decisions related to the recission ofthe

Specific Plan At this time the general types ofuses intendedfor the subject site

includes retail commercial and residential with a densityof 16 to 55units per acre

According to the CitysSeniorPlanner RandyBerler atthis point it is unknown

if and when the Catalina Redevelopment Project will be approved and what the

allowed final useswill be Mr Berler confirmed that the primary useplanned for

the subject site isresidential MrBerler is ofthe opinion that it may six to twelve

months before the Catalina RedevelopmqntProject is approved

In view ofthe preceding facts and for the purpose ofthis appraisal the concluded

useforaportion ofthe site occupied by the electric generatingplant is residential

with the potential for limited commercial along street frontage

Easements Atitle report was not submittedfor review However the client acknowledged
an easement to Southern Call fomiaEdison to allow access to theirswitching yards
for transmission of the power generated

Offsites HarborDriveis atwolaned twoway street which is asphalt paved Herondo

Stree is afourlaned asphalt paved twoway street Both Streets are improved
with concretecurbsgutterssidewalksand have storm drains and sewer systems
in place

Environmental The appraiser has valuedthe property assuming the site is free from all forms of

envirtmmental contamination Thefieldofenvironmental sciences isbeyond the

appraisersarea ofexpertise The appraiser has been informed that the subject
site may have some contamination either on the subjectsite or the tank farm site

The following were interviwed for the investigation and determination of the subjects zoning
classifications
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Randy Berler Redondo Beach Senior Planner Redond0 Beach Planning Dept 3103180637

Sylvia Redondo Beach Planning Department 3103184637

James Allen Redondo Beach Harbor Department 3103180631

Gary Ohst AppraiserTheHorizon Group 3103760616

MaryDelehant Redondo Beach Resident 3109374948

Improvement Description

The subject site is improved with a power generating plant with a capacity of1310 megawatts and

employs52employees The facility was built circa 1947 with additions made overthe years There is a

fourstory frame and stucco office building and approximately 59open concretepavedparking spaces

There are seven units ofwhich three are no longeroperated The Tank farm uses oil only natural gas
The tanks and equipment are spread throughout the site
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HIGHESTANDBEST USE ANALYSIS

Highest and Best Use is The reasonablyprobable and legal useofvacant land oran improved property
which isphysicallypossibleappropriately supported financially feasible and that results in the highest
value The fourcriteria the Highest and Best Use must meet are legal permissibility physical possibility
financial feasibility and maximum profitability TheDictionaryofReal EstateAppraisal In formingan

opinion of Highest and Best Use some of the factors to be considered are

Is the proposed use legally peimissible or reasonably possible
Is the proposed use physically possible on the site

Is the proposed use economically and financially feasible underexisting and projected
market conditions

Is the proposed useestimated tobe the most profitable among the alternatives that are

legally permissible physically possible and conomically feasible

Highest and best useanalysis involves in general astudy ofthe site as if vacantand ready tobeput toits

highest and best use as well as the property as improved Since only the land is being valued only the

Highest and Best Use as if vacant will be considered

Highest and Best Use As if Vacant

Thesubject site is zonedPGP which is aGenerating Plant classification which allows primarilypower
plantuse Thesite consists often parcels totaling 2882acres Approximately40000sfare located across

the street from the power plant facility Along Harbor Drive exists a wide range of uses including
commercial and residential Residential usesare found on most secondarystreets in the area Thesubject
site fronts to the marina and the Pacific Ocean beyond A portion of the subject site is not part ofthe

Redevelopment Project as it is subject to acontractwith 14years remaining The portion available for

redevelopment is suitable for residential development

Therehas been a trend over the past three years toward development ofindustrial projects as rental rates

and values have increased According toCB RichardEllis the vacancy rate forindustrial properties in the
South Bay market for the 2a

Quarter of 2003 is45and the average asking monthly lease rate is
053sf Still no new projects were noted as yet by the appraiseraround the date of inspection in the
immediate area The Highest and Best Use ofthe subject site as if vacant wouldbe todevelop with a

mixed use project industrial and reaidential
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Sales ofGenerating Power Plants

To support the Highest and Best Use conclusion asearch was made for sales ofpowerplant land The
only sales which could be confirmed involve twoclosed sales and one undercontract which involve
properties proximate tS and with potential use as power plant land

POWERPLANT SALES

Address Site ACeaAPN Zoning Sale DatePrice PriceAcre

690 N Studebaker Roar 776239sf1782AC PD 1 12022500000 140292

Lon Beach CA 72370194X5

21732 Newland Avenue 831168sf1908AC PSO42ZFP2 05012150000 112683
Huntington Beach CA i1415084

21732 Newland Avenue 196020sf450AC PS42ZFP2 Peading300000 66667
Huntington Beach CA 11415084

The first sale involves a 1782 acre site sold by AES for250000140292acre with Doc

3021327 Thedate ofsale was121002 The site waspurchased asis to hold for future development
and sold for land value only

The second property was purchasedbyAES from Southern CaliforniaEdisonon5701 for2150000
112683acrewith Doc 286988 The site was purchased tohold for future development and sold for
land value only

The third sale involves aportion ofSale 2 AES has aLetterofAgreement to sell 45acres ofthis site
to the City of Huntington Beach for development of a water reservoir facility The agreed price is
300000or66667acre The site is being sold as is According to Rick Tripp from AES the sale
should befinalized by the end ofthe fourth quarterof2003 This is asmallersite on atthe end oradead
end36wide street This site is inferior in utilityand frontage Mr Tripp also confirmed that futureplans
for the remaining site may include leasing orselling the site to desalinating plant At this time this is only in
the planning stages and no other details have been set

These properties involvesites f0rmefly used as generating plants andsoldasisThe cost toclean upand
remove existing equipment istobepaidby the buyers According to Tom Kunde the costto remove tanks
is estimated at50000plus scaffolding per tank The price for these sites ranges from 66667 to

140292per acre on an asis basis This is below the range ofvalue for industrial developmentsites
as noted later in this report
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VALUATION METHODOLOGY

In the appraisal process there are three approaches tovalue which can be applied to incomeproducing
property These include the Cost Sales Comparison and Income Approaches to value The importance
ofeach approach is baselon its use in the marketplace byactivebuyers and sellers and the dataavailable

tosupport the conclusion Each approach is discussed in more detail below

The Cost Approach

TheCost Approach is a technique whichcan be ofprimary importance in the analysis ofspecial purpose

properly oras a check on a projectsfeasibility and measure ofHighest and Best Use The procedure
involves estimating the costnew ofthe improvements deduction of all formsofaccumulated depreciation
physical functional and external and addition ofland value The indicated value represents what a

property is worth basedon the component parts and theircorrespondingcost orvalue The land value

estimate is basedon salesofotherparcels having asimilar Highest and Best Use and is predicated on an

as if vacant scenario This approach is strongest in new construction but becomes difficult tosupport as

the improvements deteriorate functional orexternal obsolescence exists orotherunique factors arepresent

The Sales Comparison Approach

The Sales Comparison Approach or the Market Approach is based on the principal ofsubstitution It

assumes that a potential buyer wouldnotpaymore for the property being analyzed than could be paid for

aproperty ofsimilar utilityin asimilarlocation It requires areasonable supply ofproperty from which the

buyercan make aprudent rational decision This approach is often used bybuyers and sellers due to its

simplicity in units ofcomparison normally the price persquare foot or income multiplier It is most

applicable when there are sufficientsales ofsimilar property with verifiable income characteristics to

analyze

The Income Approach

This approach considers the incomepotential ofthe subject property It is to be viewed from the investors

perspective using ratesofreturnbeing required in the market Theprincipal ofsubstitution applies in that

a sophisticated and prudent investor wouldpayno morefor acashflow considering risk management
considerations and liquidity than would berequired for othersimilar income streams The process involves

estimating apotential market income for the property deducting operating expenses to arrive at anet

income before debt service and capitalizing that income byan appropriatemarketsupported rate This
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technique isapplicable in all cases ofincomeproperty analysis and isused byknowledgeable buyers and
sellers in the market Ifappropriate the cash flows can be carried outover aperiodofyears with each
successive net incomeflow being discounted intoapresent wortheslmale Discounted Cash FlowModel
This technique must bebased on investorexpectations and should typically beused tosupport thefirst year
income capitalization due to the number of inherent assumptions required

Proper Use ofApproaches The subject property involves a site which is improved with a power

generating facility TheHighest and Best Use would be forindustrial and residential development In this
caseonly the Sales Comparison Approach will be analyzed The Cost and Income Approaches will not

be analyzed as they are not typically used for land valuation

Purpose oftheAppraisal The purpose of the appraisal is toestimate theMarket Value of the subject
property The property righls appraised include the FeeSimple Estate as the site is reportedly free from
lease encumbrance Theanalysis will include currentmarket information basedon recentsale comparable
activity
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SALES COMPARABLE APPROACH

In the Market DataApproach or Sales Comparison Method recently sold properties are compared with
the subject forsimilarities and are

adjusted for major differences This Approach as used to estimate the
value ofreal estate isbaed on the premise that an informed and prudent buyer wouldpay nomore fora

property than the cost ofacquiring another property with the sameutility It is basedon the principle of
Substitution This approach is based on an activemarket and the availabilityofotherproperties from which
an investor can make achoice

The subjectsite iszonedPGP Underthis zoning classification only agenerating plant can be developed
However aredevelopment project is planned for the subject area Under this redevelopment plan a

portion ofthe subjectsite will be developedwith a residential use The remaining are will remain as power
plan land This portion ofthe sitewill be valuedassuming an industrial useonthis site In all likelihood this
use would be allowed on this site given the currentPGP zoning classification In the analysis of
industrialresidential and such as the subject the primary unit ofmeute is either thepricesquare foot or

priceacre Due to the size of the subject apriceacre will be utilized

Site Valuation

To arrive at an estimate ofvalue for the ubject site as if vacanta search for industrial and residential land
sales ofsimilar size to the subject wasconducted in the same general area The appraiser used several
soumes including MLS Experian Comps Inc and public records Neitherindustrial norresidential land
sales ofsites with more than ten acres in Redondo Beach and nearby areas werefound The search was

expanded throughout competing areasoLosAngeles County The search produced 35 industrial and
seven residential land sales ofmore than ten acres that closed escrow since 2000 The most competitive
properties which could beconfirmed include fourindustrial and three residential properties which are

analyzed The results of this search aresummarized onthe following pages Additional industrial land sales
in competitive market areas are summarized below for further support

26

1756



ADDITIONAL INDUIiKIALLANDSLIVgSUMMARY

Addre Site AreaAPN Zoning Sale DatePrice PriceAcre

755 E L Stxeet 236530sf543AC M21 04023582720 659801
Wilmington CA 74254X2001

Hamilton AveSKnoxSt 260924sf599AC indusal 08023300000 550918
Los Angeles CA 7351033040

NE HarborgateFrancisco 3335075f766AC M3l 12014300000 561358
Los Aneles CA 7351003021

5401 5599 Obispo Ave 988815f227AC MGML 0702888030 391203
Lon Beach CA 7121011044

1495 Seabright Avenue 60774sfL40 AC MO 0902668314 477510
Long Beach CA 742903491l914

2121 E Cover Stxeet 32200sf074AC MMR 0602386500 522297
Lone Beach CA 7149004028
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LAND SALE1

2003

OFFICIAL MAP 0F THE
COUNTY OF LOS NGELES

REGION 48
DIVISION IO104 105

Prope

Addrs 4940 ShcilScotCity of

gaAPN Portionof75 and 76 Rancho Laguna Book 6387 Page15203513
52430145

SiteAne 657756sf1510Acres2Indusal

SaleIomtion

Sale Date 11102 Dument 3025710

Buyer Burlington N Santo Fe Seller Ford Motor Company
Railway

Sale PHce 10450 ChPHce 104500

ChPcdAcm 692053

General Infomtion

Financing Allchsale

nelCoen This sale involves several pcels totaling 1SA0 acres ofoss site ea e

negotiated price w I10less 550 for demolition of improvemenm
According to the listing broker there wag n cnnmmlnation on site and

pronywnever listed The property waspurched to use a storage ydI

Confimed Broker Michael Mitchell 32383831Comps Inc Public Records

28
1 758



SALEIADDITIONAL PLAT MAPS

O v 03

OFFICIAL MAP OF THE
COUNTY OF LOS ANGELES e

REION 48
DIVISIONS 103 104 105
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LAND SALE2

6 I

Propey Infoafion

Add Santo Fe SpnssRdNeleaphRd Santa Fe Spngs California

gaFAPN Lo4t11 14 17 Pot ofLo2 3 12 13 1516Tract 17977 Bk 549 Pages 21
th23g85019012 013 014 016 01701801985021679010013 8005

023010 01201501680112022

Site Arene 958320sf22Acre2Industrial

Sale Infotion

Sale Date 91902 Document g22086

Buyer oficiency Hemge Crossin Seller BulletPcelFC
SalePce 9 hPce 9

ChPcAcre 4091

GenelInfoation

Financing Allchsale

GenelCoen This sale involves eightn vacantpcels stretching along Santo Fe Spngs
Road in the City of Santa Fe Springs The site wpurched to develop wi
a seven building indusalproject toling 416695sL All utilities to the
site

Cnfi Buyer 3109147411Comps Inc Public Rords
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LAND SALE3

I96

o

Propey Infofion

Adds 16501 Tran Way Mirada Califoia

gaFAPN PM22527 Book 261 Paes4950g7I010070

site Ane
8393sf1927Acre2

Sale Infoation

Sale Date 08230 Document g1567772

Buyer MC Cois Il LLC Seller La MiradaRevelopment
SalePce 103 hPce 103

ChPricAc 534510

GenelInfoation

Financing 35chdown and a2501 wi City Nation Bank which
includes consctioncosts

GenelCoen is pmpeyinvolves alge recngul site purchedto develop an indusal

project totaling approximately 498630sL The projtincludes concrete tilt
consction 32 ss height Phe3 wer8ps and 38 dock highs
Conscfionhas been completed

Confi Sellersreprescmafivc John Demerles 5629430131Comps Public Records
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LAND SALE

1997

PropelotJon

Addrs 197 198Van Ness AvenueToanccC3lJfoJa

aAPN PotPccl 2 PM

SiArene 2133133s4897Acs

Sale Infotion

Sale Date 05 Dument 862479

Buyer Prolois DevSeices Inc Seller Nissin FPrucCo

Sale Pce 24829769 hP 24829769

hPcAcre 5070

GenelInfotion

Financing 1cmh sale

GenelCoen is pro involves aIge rectangular vacant sitelatin e City Qf
Toance esite wm puhm to develop wi alge indus projt
totaling approximately 1084194sf The pjtinclud concrete tiltup
construction 30tss heigh Phe3 wer and dk highsdepjt
was complet in21

I

Conll Broker Roger Wile56269975Comps PuDlic Records
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II LAND SALE 5

Propey lnfoation

Addrs 1827 W 228 SeetToance Califoia

gaFAPN P bf eRcho S PeoCe Mlotted to Muel nguez vac seet adj dt
coencing at inteection of SE line of Border Avenue line of ATd SFRlroad CS8627
SE on SD Aha Josefanuez De Guyer 227935Ag7357035015

Site Aregne 92347sf212AcresC3

Sale Information

Sale Date 110502 Dument g22406

Buyer Watt DevelopersAmpressions Seller Sepulveda EstatesC
LLC

Sale Price 4613 ChPce 4613

ChPficAcre2175943

Gene Infoation

Financing Seller Greg Delgado could not divulge down paentinfotion because of
an agreement between pies Financing includes a I0 1

wComefica and a1820 2 which includes a constction loan

GenelCoen is propeay involves a somewhat tfiangul shap vacant siteIatine

City of Toance The site h konmge on 228m Seet Sepulveda Boulevdand

Border Avenue Itwpurch to develop with 28 singleflydwellings wi

three and four bedrooms The propeay sold with entitlements and peitsI
Confi Seller3105403990Comps Public Records
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LAND SALE 6

Ppey Infoon

Adds 225 Kent Avenue TonccCalifornia

gaAPN t28Tc454MB245 Pac
SiteAne 45172sf1AcrC1

Sale lnfofion

Sale Date 0302 ment 8f2479

Buyer Anmi Devlopmcnt Co ller Lin Ling World Wide

vanelisdc
SalePce 22 hPce 22

ChPAc211585

Geneni lnfotion

Financing Allch sale

GenelCoen This property involves algergui sJclocat on cwcs side ofKent
Avenue At hc time of sale csitewimprov wi a rcligiosbuilding and
wpurch to develop wiffi 21 condominiums epmny sold wiout

entitlement According to hc buyer thc demolition cost waut20
I

Co I Buyer178077Comps Publicgords
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LAND SALE7

t
1999 Zo 7

L

Prope Infofion

Addr SepulvaBlCrenshaw BIToance California

gaFAPN Lot 6 Tract 43377MB13Pases606g7359028021

SiteAne 82328sf189AcreD

Saleloation

Sale Date 012802 ument 2031

Buyer Western Pacific Housing Seller Toance Sepulva H

Evangelistic
SalePce ChPce 0

ChPcAcre2116402

GenelInfoation

Financing All cmh sale

GeneiCoen This propeyinvolves an infill recmngul vacant sitelated on e north side

of Sepulveda Boulevd The site was purch to develop with a 91
condominium senior housing project According to the buyer the propeysold

without entitlements

Confied
Buyer 31066537Comps Public Records
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Land Value Analysis

The subject is part ofa5043acre powergenerating facility Thesubject project totals 2882 acres and
a tank farm owned by S6uthem California Edison totals 2161 acres According to the citys
redevelopment plan approximately two thirds or 3380acres of the 5043acre site is planned for
redevelopment with residential uses The3380acres tobe redeveloped generally includes the 2161acre
tank farm and 1220acres ofthe subject site3380ac 2161 ac 1219acor say 1220ac The portion
ofthe subject tobe redevelop is located in the northwest portion of the site This will be valued as
residential land

The AES powergenerating facility scheduled to remain is situated in the southwesternportion ofthe site
and involves 1662acres 2882ac 1220ac 1662ac This portion of the site will be valued as
industrial land

Discussion of Industrial Land Sal9 Adjustments

Below each industrial land sale is discussed in greater detail An adjustmentgrid is presented atthe end
of this section

Land Sale 1 This property involves asimilar size industrially zoned site located in the City of
Commerce At the time ofpurchase the site was improved withateardown
325000sfindustrial building The cost to demolish was estimated at 550000
Parcel 85244035002 has been changed to85244035801 As compared to

the subject property this site is similar in size frontage and utilitybut superior in
location

Land Sale 2

Land Sale3

This property involves an industrially zoned vacant site in the Cityof Santa Fe

Springs The site was purchased to develop with seven industrial buildings
Completion ofconstruction is estimated in Decemberof2003 Construction is
concrete tiltup and will includesprinklers Phase 3 and4wirepoweras well as

amperage ranging from 800 to2200 According to the buyer the site sold free
from contamination Ascompared to the subject this property is in an inferior
industrial location and utility but is similar in size and frontage

This propertyinvolves a largerindustrially zoned vacant site in LaMirada The
site waspurchased todevelop with amultitenant industrial project Construction
is concrete tiltupand will include sprinklers Phase 3 and4wirepowerand 800
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Land Sale

amps As compared to the subject thisproperty is in aslightly superior industrial
location but is similar in size and frontage

This isthe most proximate property tothe subjectand is also the most dated sale
It involves a similar size parcel located in Torrance The site was previously
improved and demolition costs were approximately750000 According to the

broker the client does notwish todisclosesale details Priorto sale the property
had contamination and took approximately one year toclean The cost ofthe

clean up Was notdisclosed Thecostofcleanupwasnot disclosed but the sale

price is netofthe cost toclean As compared tothe subject this property is similar
in location superior in frontage and utility and is larger
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In the following table adjustments for each industrial comparable sale are summarized

INDUSTRIAL LAND SALES AD rUSTMErrGRID

Sale Subject 1 2 t 3 4

Sale Date 1202 902 801 600

Gross Site Area 1662Acres Net 1510Acres 2200Acres 1927Acres 4897Acres

Site Zoning Industrial M2 M2 M2 M2

PriceAcre 692053 409091 5t4510 507040
Primary Adjustments

Financing 0 0 0 0

Conditions of Sale 0 0 0 0

Property Rights 0 0 0 0

Market Conditions 0 0 10 20

Listing Status 0 o 0 0

Net Adjustment 0 0 10 20

Adjusted Price 692053 409091 587961 608448

Secondar3Phsical Ad ustments

Location 15 15 5 0

Size 0 0 0 5

Utility 0 20 0 5

Zoning 0 0 0 0

Offsite lmprov 0 0 0 0

Demolition Costs 5 0 0 5

Clean Up Costs 0 0 0 0

Frontage 0 0 0 10

Net Adjustment 10 35 5 5

NetAdjusted Price 622848 552273 558563 578026

The adjusted range is from552273acreto657450acrewith three sales ranging from 552273 to

578026 Most weight is placed on Sales gl and 2 due to time of sale and size and to4 due to
location Theremaining sale supports the final value indication Considering the data noted above the
estimated value for the subjects industrial site is575000acre Thus the estimated as if vacant value
of the industrial portion of the subject site is95550001662 x575000 9556500
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Discussion of Residential Land Sale Adjustments

Beloweach residential land sale isdiscussed in greaterdetail An adjustment grid is presented at the end

of this section

Land Sale 5 This property involves a smaller residential site in Torrence The site was

purchased todevelop with a 28 townhome project Thesellerwould notdisclose
the cost of theentitlements butsaid the site wasready todevelopat the time of
sale As compared tothe subjectthis site is similarin location but smallerin size

and inferior in utility and frontage

LandSale6 This property involvesa smallersite that waspreviously developedwith areligious
facility According to the buyer the demolitioncost was minimal The site was

purchased to develop with a 21 condominium project As compared to thc

subject this property is similar in locaon inferior in frontage and required
adjustments for size and demolitioncJsts

Land Sale7 This is property involvesasmallervacantsite that was purchased to develop with

a large senior housing project As compared tothe subject thisproperty issimilar
in location but inferior in frontage and is smaller in size

In the following table adjustments for each residential comparable sale are summarized
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RESIDENTIAL LAN SALES ADJUSTMENT GRID

Sale Subiect 5

Sale Date 1102 402 102

Gross Site Area 1220Acres Net 212 Acres 104 Acres 189 Acre

Site Zoning Residential C3 C 1 PD

PriceAcre
21757943 27115r385 2116402

Primary

Financing 0 0 0

Conditions of Sale 0 0 0

Property Rights 0 0 0

Market Conditions 0 0 0

Listing Status 0 0 0

Net Adjustment 0 0 0

Adjusted Price 2175943 115385 2116402

Seoandu yfPhysical Adjustments
Location 0 0 0

Size
5 5 5

Utility 0 0 0

Zoning 0 0 0

Offsite lmptov 0 0 0

Demolition Costs 0 5 0

Clean Up Costs 0 0 0

Frontage 5 5 5

Net Adjustment 0 5 0

Net Adjusted Price 2175943 21154 2116402

The adjusted range is from2116402acre to2221154acre The three sales are considered good
indicatorsofvalue for the subject Considering the datanoted above the estimatedvalue for the subject
site is280000acre As presented previously the portion ofthe site to be redevelopedwith residential
uses is estimated at 1220acres The estimated asif vacantvalue of the portion tobe redeveloped with
a residential use is265950001220 x2180000 26596000

Thus the total estimated as f acant value of the subject site is summarized in the following tablei v
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LandValueSmmr
Type ofLand SizedAC PriceAcre Tolal Rounded Value

Industrial Land 1662Acres x 575000 9556500 9555000

Residential Land 1220Acres x 2180000 26596000 26595000

Total 36150000
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CORRELATION AND FINAL VALUE ESTIMATE

Byuse of the only approach analyzed in this case the following value indication surfaced It shouldbe
noted that this approach is basedon the Fee Simple Estate rights as the property is reportedly free from
lease encumbrance The Cost and Income Approaches werenotconsidered since theyare not generally
used by buyers and sellers of this property type the motivation is almost entirely owneroccupant

Value Indication

Sales Comparison Approach 36150000

The Sales Comparison Approach includedseven sales industrial and residential ofcomparable sites All
sales were analyzed using an adjustment grid Both industrial and residential sales and values were

analyzed

In determining the as is value ofthe subject sitedemolitionadenviromental remediation costs were

considered Among developers and consultants engaged in the Citys Redevelopment Project is Mar
Ventures Inc Mr Allan W Mackenzie from Mar Ventures Inc provided a Development Cost
Breakdown for the AESFMison site Thedemolitionsalvage and environmental cleanup cost for the entire
5043acres totals18955000The subjectsite includes a large 1947 office building fourturbines to be
razed and encompasses approximately 75ofthe improvements to be demolished Theportion ofthe site
to be redeveloped is33andrequires environmental remediation Thecosts attributed to the subject site
total10480000and were subtracted from the as if vacant land value conclusion The costs submitted

by MarVentures Inc are assumed to beaccurate If the estimates prove inaccurate the appraisers reserve

the right to amend the final value estimate

Summary ofDemolitionRemediation Costs

Type of Cost Total Cost Portion Attributed to Subject
Demolition Costs @ 75 10055000 7540000

Environmental Remediation @ 33 8900000 2940000

Totals 18955000 10480000

The final stage in estimating the as is value is tosubtract the demolitionremediation costs from the
estimated land value3615000010480000 25670000 The final value estimate reflects the
as isvalue of the subject site
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Therefore Subject tothe analysis incorporated in this reportand subject to the attached Assumptions and

Limiting Conditions the estimated asisFeeSimpleEstate MarketValue for thesubjectproperty as of

January 1 2003 is

Twenty Five Million Six Hundred and Seventy Thousand Dollars

25670000
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Southeasterly view of subject from Harbor Drive

South view of Harbor Drive
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Subect Sea Lab Project on west side ofHarbor Drive

Harbor Drive south bound

48

1778



Over view of tank farm and power grid

Northerly view of subject and access road
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Typical interor view

View of tankfarm and residential properties along Herondo Street
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View of marina and Pacific Ocean from subject project

Herondo Street east bound the subject is to the right
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GENERAL EDUCATION

1981

APPRAISALEDUCATION

1980

1983

1984
1991

TEACHING EXPERIENCE

Course 110

Course 310

Course 510

APPRAISAL EXPERIENCE

Office

Retail

Industrial

Apartment

Residential

Vacant Land

SCOTi D DELAHOOKE MAI
225 S First Avenue Suite 201

Arcadia California 91006

6264450500

University of Southern CaliforniaBSBusiness Administration

Finance Business Administration Program

Real Estate ValuationCourses 101201

University of Southern California

Society ofReal Estate AppraisersCourse R2

SocietyofReal Estate AppraisersCourse 202

Comprehensive Appraisal WorkshopAppraisal Institute

Appraisal Institute lnLroduction to Appraisal
Appraisal Institute Capitalization Theory
Appraisal Institute CapitalizationApplication

Includes valuation ofofficeprojects ranging in size from 1500 sqft to over200000
sqfiand from Iowrise to midrise complexes
Includes valuation ofanchored and nonanchored centers ranging in sizefrom2000
sqft to over 150000 sqft with most being multitenant in use and from

neighborhood to region in design
Includes valuation of single and multitenant industrial facilities including
incubator projects and business parks Project sizes have ranged from5000 sqft
to over150000 sqft
Includes valuation of apartment projects ranging in size from 10 to over250 units

including conversion issues and feasibility
Includes single family dwellings and residential subdivisions ranging in size from
10sites to over 100 sites both vacant and improved
A wide range of vacant sites have been valued including land zoned for

commercial industrial multiresidentialand residential use

SPECIALPURPOSE PROPERTIES

Bowling Centers

Service Stations

Restaurants

Self Storage Facilities

Car Wash Facilities

Religious Facilities

Mobile HomeParks

Airport Fixed Base Operations
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Scott D Delahooke MAI p 2

REAL ESTATE INTERESTS VALUED

Fee Simple EstateIncomeand NonIncome
Leased Fee Estate
Leasehold Estate
Partial Interests

CONSULTATION ASSIGNMENTS

Feasibility Analysis
Developer Consultation

PARTIAL LIST OF CLIENTS

Loan Portfolio Analysis
Highest and Best Use Analysis

Financial Institution Clients

Cedars Bank

US Bank

Southern Pacific Bank

Quaker City Bank
Wells Fargo Bank

ChinaTmst Bank USA
California State Bank

National Bank of Southern California
Bank Audi of New York

Imperial Bank

Broadway Federal FSB
First Security Corporation
Southern California Bank

Capital Crossing Bank

Marathon National Bank
Tokai Bank

itygqational Bank
Preferred Bank

Farmers Merchants Bank

Comerica Bank
LutherBurbank Savings
Fidelity Federal Bank
Coast Business Credit
Fremont Investment Loan

Silvergate Thrift Loan

Foothill Independent Bank

First Professional Bank

First Federal Bank

Deutsche Bank Securities
First Bank of Beverly Hills FSB
Thai Farmers Bank
United Mizrahi Bank

General Lending Clients

Impac Commercial
George Elkins Mortgage Banking Company
Weyerhaeuser Financial Investments Inc
GMAC Mortgage

GE Capital Corporation
Imperial Commercial Capital Corporation
IntlBrotherhood ofElectrical Workers

George Smith Partners
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Client Summary

ScottD Delahooke MAI p3

American Stores Properties Inc
State Farm Insurance Company
Scottsdale Insurance

StarInsurance Company
The John Alle Company
Community Housing Services

CIMGroup

Public Agency Clients

LA Unified School District
Federal Deposit Insurance Corporation
City ofEl Monte

HousingUrban Development

Litigation

OMelveny iMyers
Cooksey Howard Martin Toolen
Driscoll Associates

Jones Bell Abbou Fleming Fitzgerald
Greenberg Bass

Gaglione Dolan
Reed Brown

Arkley Buttedield Swayne
Hughes Hubbard Reed l IP

Nigro Karlin Segal
Law Offices ofGeorge WCollins

Demetriou De Guercio Springer Moyer
Stringfellow Associates

Dear Kelley
LewisDAmalo Brisbois Bisgaard

LITIGATION ASSIGNMENTS

Qualified Expert Witness

Aetna Casualty Insurers
The Travelers Insurance Company
TransAmerica Financial Services

North America Title Insurance Company
Savers Property Casualty Insurance

TransAmerica Title Insurance

Metropolitan Transit Agency
City of Glendale

City of Pasadena

USDepartment ofJustlce

Briedenbach Swainston Crispo Way
Buchalter Nemer Fields Younger
Hornberger Ghazarians Brewer

Marks Murase

Verboon Whitaker Hartmann Peter

Polk Scheer Prober

Hill Wynne Troop Meisinger
Solomon Grindle Silverman Spinella
Millikan Thomas
Rosenfeld Wolff

Hill Faner Btmill

Hahn Hahn

Oliver Vose Sandifer Murphy Lee

Law Offices ofJohn FHertz
Rodi Pollock

County of Los Angeles Superior Court

County of Orange Superior Court

United States Bankruptcy Court

Central District ofCalifornia
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PROFESSIONAL DESIGNATIONS

AppraisalInstitute

PROFESSIONAL AFFILIATIONS

Past President

Board of Directors

STATE CERTIFICATION

State of California

Scott D Delahooke MA p4

MAI Designation

Los Angeles Chapter Appraisal Institute
Pacific Chapter Appraisal Institute

Office ofReal Estate AppraisersAG002796

56

1786



1787



1788

o
0



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

PROOF OF SERVICE BY MAIL
1013a 20155CCP

STATE OF CALIFORNIA

COUNTY OF LOS ANGELES

I am employed in the County of Los Angeles State of California I am over the age of

eighteen years and not a party to the within action My business address is 444 South Flower

Street Suite 1700 Los Angeles California900712901

On August 5 2003 I served the foregoing document described as Petition for
Reassessment for AES RedondoLLCBOE Assessee 1101 on the interested parties in this
action by placing true copies thereofenclosed in asealed box and addressed as follows

State Board ofEqualization
Attention Joann Richmond
Board Proceedings Division
450 N Street
Sacramento CA 94279

Ideposited each envelope in the mail at Los Angeles California The envelopes were

mailed with postage thereon fully prepaid

I am readily familiar with the fnmspractice for collection and processing
correspondence for mailing with theUS Postal Service Under that practice it wouldbe

deposited with the USPostal Service on that same day with postage thereon fully prepaid at Los

Angeles California in the ordinary course ofbusiness I amaware that on motion ofthe party
served service is presumed invalid if postal cancellation date or postage meter date is more than
one day after the date ofdeposit for mailing in affidavit

Executed at Los Angeles California on August 5 2003

5 STATE I declare under penalty ofperjury under the laws of the State ofCalifomia
that the foregoing is true and correct

FEDERAL

Dean Simpson
Type or print name Sigatfire v r

2623721doc
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AES REDONDO BEACH LLC

AES REDONDO BEACH GENERATING STATION

FAIR MARKET VALUE REPORT
AS OF

JANUARY 1 2003

AUS Consultants Valuation Services Group
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AUS Consultants
8555 West Forest Home Avenue Suite 201
Greenfield WI 53228
445295755 FAX 4145295750
email auswestexecpccom
INTERNET httpwwwausincom

July 28 2003

AES Redondo Beach LLC
Redondo Beach CA

Ladies and Gentlemen

At your request we have made an investigation and appraisal of the Fair Market Value of the real
and tangible personal property excluding land Subject Property of the AES Redondo Beach

generating station for property tax purposes as ofJanuary 1 2003 and herein submit our report
and opinion of value

Fair Market Value is defined as the amount atwhich the Subject Property might be expected to

exchange between a willing buyer and a willing seller each having reasonable knowledge of all
relevant facts with fairness to both partiesandassuming use ofthe property at its highest and best
use This definition of Fakir Market Value is consistent with the requirements of Revenue and
Taxation Code 110 and State Board of Equalization Rule 2

Our report comprises this letter Certificate ofAppraisal and the attached narrative with supporting
exhibits and appendices In conducting our analyses we relied on information provided by AES
Redondo Beach and data extracted from governmental publications and the trade and financial
press A specific listing of the information relied upon is found in the narrative report

Based on our investigations as described in the attached narrative report it is our opinion that the
Fair Market Value of the Subject Property as put to beneficial or productive use as of January 1
2003 is reasonably represented by an amount of NINETYFOUR MILLION EIGHT HUNDRED
THOUSAND DOLLARS94800000

We have made no investigation of nor express any opinion as to the title to this property appraised

cfb
Enclosure

Respectfully submitted

Michael J Diedrich PEASA CDP
Vice President

AUS Consultants Valuation Services Group
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APPRAISAL CERTIFICATION
AES REDONDO BEACH LLC

AES REDONDO BEACH GENERATING STATION

FAIR MARKET VALUE REPORT
AS OF

JANUARY 1 2003

I certify that to the best of our knowledge and belief

The statements of fact contained in this report are true and correct

The reported analyses opinions and conclusions are limited only by the reportedassumptions and limiting conditions and are ourunbiased professional analyses opinionsand conclusions and are our personal impartial and unbiased professional analysesopinions and conclusions

My engagement in this assignment was not contingent upon developing or reportingpredetermined results

Neither AUS Consultants Valuation Services Group or its professional staff has anypresent or prospective interest in the property that is the subject of this report and has nointerest or bias with respect to the parties involved

My compensation is notcontingent upon developmentorreporting of a predetermined valueor direction ofvalue that favors the cause of the client the amount of the value opinion theattainment ofa stipulated resultor the occurrence ofa subsequent event directly related tothe intended use of this appraisal

My analyses opinions and conclusions were developed and this report has beenprepared in conformity with the Uniform Standards of Professional Appraisal Practice

I have not made a personal inspection of the property that is the subject of this report
All individuals who participated in the preparation of this report and who are SeniorMembers of the American Society of Appraisers are recertified as required by the
mandatory recertificationasset out in the constitution bylaws and administrative rules ofthe American Society of Appraisers

No other individual provided significant professional assistance to the person signing thisreport

MichlJ Dipdrinh ARA PICDP
Vice President
AUS Consultants Valuation Services Group
July 28 2003
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INTRODUCTION

Page No 1

Objective

The objective of this appraisal is to estimate the Fair Market Value ofthe real and tangible personal
property excluding land Subject Property of the AES Redondo Beach Generating Station
Redondo Beach located in Redondo Beach Los Angeles County California as of January 1
2003 The entire business enterprise conducted by Redondo Beach includes vadous tangible and
intangible assets The principal tangible assets consist of improvements including fixtures the
associated personal property spare parts and supplies and the land The intangible assets include
contracts agreements emissions credits workforce computer software elements of a going
concern among others Because intangible property is exempt from propertytax under California
law this appraisal will estimate fair market value for only the improvements and personal property
as put to beneficial and productive use The land was valued separately

Fair Market Value as used herein is defined as the amounttvhich the subject property might be
expected to exchange between a willing buyer and a willing seller each having reasonable
knowledge ofall relevant facts with fairness to both parties and assuming use of the property at
its highest and best use This definition of fair market value is consistent with the requirements of
Revenue and Taxation Code 110 and Rule 2 of the Property Tax Rules of California California
Rules the value definition appropriate for use in the appraisal of property for property tax
purposes

Property Description

The Redondo Beach Generating Station is located at 1100 Harbor Drive Redondo BeachCalifornia Redondo Beach Generating Station is located in the City of Redondo Beach It is
bordered by Hermosa Avenue to the north Fransisca Avenue to the east Beryl Avenue to the
south and Harbor Drive and the Pacific Ocean to the west Access to the station is from North
Harbor Drive Redondo Beach consists of eight generating units Plant 1 Units I through 4
consists of four turbines which are delivered steam by way of a header system supplied by seven
drumtype boilers Plant 1 with the exclusion of boiler 17 was placed in longterm shutdown in
1987 Plant 1 boiler 17 is currently operated as an auxiliary boiler providing startup steam to Urits
7 and 8 Units 5 and 6 are 175 MW conventional natural circulation steam drum units Units 7 and
8 are 480 MW oncethrough supercritical units Not including Plant 1 the Station has a maximum
dependable operating capacity of1310 MW

1517
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Page No 2

Units 5 through 8 each consists of a boiler turbine generator control systems and associated

auxiliary equipment necessary to generate electric power The units are arranged in pairs 5 and
6 and 7 and 8 with each pair having a separate control room Auxiliary equipment associated with
each unit consists of cqndensate and feedwater system piping pumps and heaters lubricating oil

storage and pumping systems generator cooling systems fuel delivery systems boiler lancing
systems instrumentation electrical and compressed air systems and pollution control systems
including Selective CatalyIic Reduction SCR on Units 7 and 8 All of the units use natural gas
as their primary fuel source and have backup fuel oil burning capability that is intended to be

employed only in emergency situations

Common systems that are associated with pairs of units or that provide service to the entire Station

include closed equipment cooling water systems condenser cooling water systems including the

intake and discharge channel fire protection systems irrigation and general use water systems
air compressor systems water treatment systems lubricating oil storage and filtration systems
water purification systems and storage chemical storageand delivery systems fuel delivery
systems wastewater storacje and disposal systems Stationspecific communication systems and

switchyard equipment including unit circuit breakers associated relays and control line dead ends
disconnects to the bus step up transformers associated switchrack and a revenue metering
system

Redondo Beach 5 8 has geen designated as MustRun by the Independent System Operator
ISO as of the appraisal date This means that Redondo Beach is needed for system reliability
and stability due to transmission constraints in the southern California region Redondo Beach will

receive payments from the ISO when they are given dispatch notices indicating they are needed

for reliability of the electrical grid system It is currently anticipated that these payments will be for

the benefit of the Tolling Party under the terms of the Tolling Agreement discussed below The ISO

has the right to terminate the MustRun Agreement upon 90 days notice and can be extended on

a 12month basis The MustRun Agreement indicated that the ISO will be inclined to extend the

term of the MustRun Agreement until such time that the system reliability can be provided for

through market mechanisms

Sale of Redondo Beach to AES from Southern California Edison

On November 24 1997 the proposed sale of three Southern California Edison SCEgenerating
stations was announced The sale included Alamitos Redondo Beach and Huntington Beachwith

a prospective purchase price of 781 million for all three stations The sale closed underessentially
the announced terms on May 18 1998

Consultants Valuation Services Group
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Concurrent with the purchase of Redondo Beach AES entered into a Tolling Agreement with
Williams Energy Services Company Williams Under the Tolling Agreement Redondo Beach will
be provided with capacity payments and variable operations and maintenance payments in
exchange for giving Williams the exclusive right to toll fuel gas through Redondo Beach at a

guaranteed heat rate and to market and dispatch the power generated The Tolling Agreement is
for a term of 15 years with an option for either party to extend the term for an additional five years
There is currently 15 years remaining atmost on the tolling agreement Redondo Beach will make
available to Williams on an exclusive basis the dependable capacity shown in the table below

Redondo Beach Guaranteed
Unit Availability

5 789
6 789
7 86O
8 86O

Provision is made for a Major Maintenance Cycle MMC each six years that will result in a

maximum planned outage of3600 hours per MMC

Redondo Beach will receive a fixed payment pursuant to the Tolling Agreement stated in dollars
per KW per year in accord with the below schedule

Unit Cost Per Contract Year
SkWYear

Year Cost

1 3500
2 3500
3 3500
4 3500
5 35OO
6 3820
7 3858
8 3897
9 3936

10 3975
11 4015
12 4055
13 4096
14 4137
15 4178
16 4250
17 4250
18 4250
19 4250
20 4250

AUS Consultants Valuation Services Group
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In addition Williams will make a variable pa yment of200 per megawatt hour for net electric
energy dispatched and delivered for market transactions

Appraisal Unit

The relationship between the intangible and the tangible property at the facility is particularly
important in performing an appraisal of the real and personal property for California property tax

assessments California Revenue and Taxation Code Cal Tax Code section 110 which
provides the definition of full cash value and market value states in relevant part

d Except as provided in subdivisione forpurposes ofdetermining full cash

value or rnaket value of any taxable property all of the following shall

apply

1 The value of intangible assets and rights relating to the going
concern value of a business usingtaxbleproperty shall not

enhance or be reflected in the value of the taxable property

2 If the principle of unit valuation is used to value properties
that are operated as a unit and the unit includes intangible
assets and dghts then the market value of the taxable

property contained within the unit shall be determined by
removing from the value of the unit the market value of the

intangible assets and dghts contained within the unit

3 The exclusive nature of a concession franchise or similar

agreement whether de jureorde facto is an intangible asset

that shall not enhance the value of the property including
real property

e Taxable property may be assessed and valued by assuming the presence
of intangiblE assets or dghts necessary to put the taxable property to

beneficial or productive use

0 For purposes of determining the full cash value or market value of real

property intangible attributes of real property shall be reflected in the value
of the real property These intangible attributes of real property include

zoning location and other such attributes that relate directly to the real

property inw31ved

AUS Consultants Valuation Services Group
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Based on our examination of the Tolling Agreement and Cal Tax Code section 110 and based on
our discussions with Redondo Beachscounsel regarding the relevant legal authorities governing
the treatment of intangibles for property tax purposes we have appraised the real and tangible
personal property atRedondo Beach considering the presence of intangible assets and rights held
by Redondo Beach that are necessary to put the tangible property to a beneficial and productive
use We have also included in the value of the improvements and fixtures that comprise the real
property at the facility the intangible attributes of that property such as location and zoning
However the value of identifiable intangible assets has been excluded from the final value
conclusion

The Assessors Handbook Section 502 Advanced Appraisal December 1998 AH502 further
clarifies the valuation methods to be used to ensure that nontaxable intangible assets are not

captured in the appraisal of the tangible assets Chapter 6 of AH502 atpages 150 to 165 entitled
Treatment of Intangible Assets and Rights directly addresscs the appraisal methods that ensure
that intangible assets are not captured in the valuation ofthttngibles

At page 159 under the subject of Selecting the Appropriate Appraisal Unit AH502 states If the
appraisal unit consists only of taxable property the appraiser does not have to remove the non
taxable assets and rights including intangible assets and rights The recommendation is that if
possible limit the appraisal unit to taxable property Only This suggests that a cost approach that
does not include the intangibles other than the intangibleattributes of real property is the preferred
appraisal method In AH501 page 73 states The most universally applied approach for property
tax purposes is the cost approach See AH502 page 160 Footnote 129 At page 164 AH502
states Valuation approaches which value only the taxable property are generally favored over

approaches which value the business enterprise that contains the taxable property At page 151
AH502 states Section 212 states the general rule that intangible assets and rights are exempt
from property taxation and that the value of intangible assets and rights shall not enhance or be
reflected in the value of taxable property However this general rule is subject to the last sentence
of section 212c which states that taxable property may be assessed and valued by assuming the
presence of intangible assets or rights necessary to put the taxable property to beneficial or

productive use

At page 152 AH502 states Sections 110e and 212c do not authorize adding an increment to
the value oftaxable property to reflect the value of intangleassets and rights necessary to put the
taxable property to beneficial or productive use Instead these sections indicate that in valuing
taxable property it is appropriate to assume the presence of the intangible assets and rights which

AUS Consultants Valuation Services Group
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are necessary to put taxable property to beneficial or productive use For example a business
which owns taxable properly may need working capital and other intangible assets in order to

productively use its tangible property Although the presence of the intangible assets are assumed
in the valuation of the tangible property this does not mean that their values are included in that
valuation

It is clear from this discussion that the appraisal methods and procedures used by the appraiser
ensure that nontaxable intangible assets must not be included in the valuation of the property of
Redondo Beach subject to appraisal for property tax purposes

To reliably measure the value of the Redondo Beach tangible property we have prepared a series
of analyses that use the cost and income approaches to value

First we have prepared a traditional cost approach valuation Included in this approach are all of
the costs necessary to replace Redondo Beach with property 5f equal capacity and utility less all
forms of depreciation that exist in Redondo Beach We have included all hard and soft costs

necessary to put the property to its highest and best use as an up and running electric generation
facility capable of producing electricity The soft costs include permits required to operate and all

legal and architectural fees necessary to construct the Subject Property Because it focuses on the
value of the tangible assets this approach does not include any value for the intangible assets As
noted above AH502 supports this under the subject of Selecting the Appropriate Appraisal Unit

Second we have developed an income approach that assumes the Subject Property was toreceive
marketlevelincome as a merchant plantie an electricity producing plant that is able toobtain
market rates for its electricity by selling it into the Power Exchange This approach does not include

any value associated with the Tolling Agreement to the extent that the Tolling Agreementprovides
Redondo Beach a premium income over and above the income it could obtain operating the

Subject Property in the market as a merchant plant It does however include business enterprise
value associated with operating the Subject Property as a merchant plant

Finally we have not investiigated the sales comparison approach to Redondo Beach utilizing sales
of the Subject as well as other plants in California as comparables Not only are these sales over

four years old but also we recognize the infirmities of applying the sales comparison approach
because the sales pdce of the comparables and the Subject Property representinvestment value

rather than fair market value for property tax purposes Investment value is defined in the

Dictionary of Real Estate Appraisal Third Edition as The specific value of an investment to a

AUS Consultants Valuation Services Group
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particular investor or class of investors based on individual investment requirements distinguished
from market value which is impersonal and detached As such we have not relied on the sales
comparison approach to value

Highest and Best Use

The Subject Property is to be valued at its highest and best use It is obvious that the only physical
use of the Subject Property is the conversion of the energy in natural gas to electricity for sale in
the market We have concluded that upon a sale of the Subject Property its highest and best use
would continue to be the production and sale of electricity and steam as a merchant plant selling
electricity to the market at the best price obtainable

Data Sources r

In the development of this appraisal data was gathered from various sources including

Historicaloperating costand electric and steam production data for Redondo Beach
from 1993 through 1997 as contained in the FERC Form 1

Historical operating cost and electricand steam production data for Redondo Beach
from 1998 through 2002 as provided by AES

Projected operating cost and electric and steam production data for Redondo Beach
as forecast by AES

Design characteristics including capital cost and efficiency of a stateoftheadd
combined cycle gas turbine electric generating facility that could be constructed as
of the appraisal date as published in the 20012002 Gas Turbine world Handbook

The Asset Sale Agreement between SCE and AES as it pertains to AES Redondo
Beach

The Capacity Sale and Tolling Agreement by Redondo Beach and others with
Williams

AUS Consultants Valuation Services Group
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Forecast ofmarket prices for merchant plantsales ofelectricity and prices ofnatural

gas in California as developed by the United States Department of Energys Ene rgy

Information Administration in the Annual EnerqyOutlook 2003

Independent Technical Review of the AES California for the Benefit of the Proiect
Lenders prepared by Stone Webster Management Consultants Inc SW
Report

Market data used in the development of a discount rate including

Stocks Bonds Bills and Inflation 2002 Yearbook published by
Ibbotson Associates

Value Line Selection and Opinion January 2 2003

Value Line Investment Survey October 11 2002

AUS Consultants Valuation Services Group
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APPRAISAL METHOD

Page No 9

As described above the objective of the appraisal is to estimate the fair market value of the real
and tangible personal property of Redondo Beach excluding land put to beneficial and productive
use as of January12003 Intangible assets are excluded from ourvalue conclusion because these
represent assets not subject to property tax

The Three Approaches to Value Sales Comparison Income and Cosl

In the development of an appraisal and in accord with the State Board of Equalization SBE
Property Tax Rule 3 there are three generally accepted approaches to value that should be
investigated and applied if possible to the appraisal subject

The sales comparison approach indicates value through analysis of recent sales or asking prices
of comparable property Prices are adjusted to reflect differences in age physical condition size
and utility between the subject and the market comparables

The income approach is based on the present value of anticipated future earnings or cash flow
It requires projections ofearnings and cash flows and the discounting of the cash flow to present
value at rates based on the business risk and time value of money

The cost approach is used to estimate the value of property based on the cost of reproducing or
replacing the property less an allowance for existing depreciation or loss in value from physical
deterioration functional obsolescence and external obsolescence

The three approaches if all can be calculated are then correlated to a final value conclusion based
on the judgement of the appraiser as to the reliance to be placed on each of the calculated value
indicators

1525
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Sales Comparison Approach SBE Rule 4

In the classical sales comparison approach tile indication of fair mrket value is derived from an

analysis of the prices df similar properties in an active open market similar in nature to that of the

subject These prices must be drawn from actual transactions involving similar property

An active open market for property similar in nature to that of the subject is specified because a

single isolated sale of similar property may or may not be representative of the price that the

appraised properly would bring if offered on the market in the locale of the subject As related to
the securities market this is the situation where there is a very thin market with very few trades

being made The open market concept refers to the fact that the prices to be used in the sales

comparison approach should reflect armslength transactions between willing buyers and willing
sellers and not transactions in which there is compulsion on the part of either party that would tend
to influence the amount paid In order for a sale to be compaqable it must be similar to the subject
in physical attributes such as capacity design etc and have milar income levels and patterns
In order for the market in which the sale took place to be comparable it must be similar to that of

the subject in that there must be the same demand for that type of property or the product it
produces

The strengths of the sales comparison approach are that it represents the best evidence when

strong comparables are available and it is easily explained and understood The weaknesses of
this approach stem from the difficulty often experienced in finding appropriate comparable sales
and discovering the motives of buyer and seller In general this approach is not appropriate for

unique special purpose property such as electric generating plants because of the adjustments
that must be made to any suggested comparables to extract the value of a single plant from a

multiple plant transaction extract intangible elements in the sale and extract Fair Market Value
from the Investment Value evidenced in the market price

Throughout the country ard particularly in California and the Northeast the traditional regulated
utilities were thoroughly restructured several years ago especially in their sectors that generate
electricity Electric generating plants were divested by the utilities by sale of generating assets

Since these sales took place over four years ago very few sales have occurred Due to the age
of these sales and the turbulence that has shaken the merchant power plants industry in the past
several years we will not rely on the sales comparison approach to value In our reconciliation
of value indications no weight is given to the comparable sales analysis
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Income Approach SBE Rule 8

The income approach measures fair market value as the present worth of the anticipated monetary
benefits to be derived in the future by the ownership of the asset The monetary benefits are
measured by the incense stream which is expected to be available to the owner of the assets
The present worth ofthese future monetary benefits is measured by the duration and pattern of the
projected income stream and by the risk attendant in the realization of that income stream The
duration and pattern of the projected income stream is based on estimates that take into
consideration the type of property its remaining economic life future market conditions and such
The risk element is recognized by discounting the projected income stream ata rate commensurate
with the risk perceived by a prospective investor as compared to other investment opportunities
The discount rate is the result of a prospective investorsevaluation of the relative risk of the
investment in question

In a less risky investment the investors more confident of the return of their investment and the
income to be derived from it are willing to accept a lower rate bf return On the other hand the
investors will require a very high rate of return in situations where there is a considerably higher
degree of risk or uncertainty as to the realization of earnings andor the return of their original
investment

In this appraisal we have developed an income approach to value that assumes that the

Subject Property is used to produce electricity to be sold in the deregulated power market
at market rates the merchant plant income approach As an economic matter this
approach plainly includes the value of the intangible assets and without adjustment does
not meet the dictates of Cal Tax Code sections 110 and 212 cited earlier in this report The
income approach includes the value of all of the tangible and intangible assets of the
business enterprise including the underlying land

1527

Cost Approach SBE Rule 6

The costapproach seeks an indication of value based on the amount of money required to replace
the property at the time of the appraisal It is based on the principle of substitution which says that
one would notpay more for a property than the cost to construct improvements of equal desirability
and utility without undue delay It is assumed that the buyer is going tobuy the subject property and
will measure how much he or she will pay for the subject by considering his or her other
altemativeOne alternative ito build and operate a different facility that produce themeoutput
as the subject This cost of building and operating a substitute facility sets the upper limit for how
much the buyer will pay for the subject
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The development of fair market value by the cost approach involves the following formula

Start

Result

Result

Result

Reproduction Cost New RCN
Less Excess Capital Costs

Cost of Replacement COR
Less Physical Deterioration

Functional Obsolescence Excess Operating Costs
External Obsolescence

Reproduction Cost New Less All Elements of Depreciation RCNLD

Fair Market Value

As utilized above the Reproduction Cost New RCN is the amount required to reproduce the

subject property in like kind utility and material at current market prices and assumes a creation

of the entire property at one time RCN is also described as the current cost of an identical but

unused asset Ifidentical properties are still being produced at thee time ofthe appraisal the current

cost of the identical property is the best indication ofRCN at that time When a property is new and

of current design RCN is a preferred cost methodology

Cost of Replacement COR as used in the above formula implies the replacement of the

productive capacity of the property in question using modern materials and available technology
at current market prices at the time of the appraisal Stated another way this is the current market

price of a property that provides an equivalent service An example of the equivalent service in

the electric industry would be the number of kilowatt hours kWh ofelectricity to be produced over

a future time period

The difference between these two measures RCN and COR termed excess capital cost in the

formula reflects the fact that where there has been a significant change in the basic design or

function ofa property the current cost to reproduce the outmoded design if it could be reproduced
at all will usually be higher than the current costto replace the propertysproductive capacity This

is one element of functional obsolescence see definition section below As demonstrated on the

next page RCN less depreciation approach and a COR less depreciation approach will arriveat

the same conclusion of vahJe The excess construction cost element of functional obsolescence

is measured by RCN minus COR The source for the next page is The Appraisal of Real Estate

10th Edition at page 347 The same concept is discussed in the 11th Edition but without the

demonstrative table

AUS Consultants Valuation Services Group
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PROPER APPLICATION OF RCNLD APPROACH TO
REFLECT FUNCTIONAL OBSOLESCENCE REQUIRES

ANALYSIS OF A REPLACEMENT PLANT

Source Page 347 The Appraisal of Real Estate

Item

Physical deterioration

Incurable

Functional obsolescence

Incurable

Superadequacy

External Obsolescence

Reproduction Cost RCN

Physical agelifeor economic
agelifewith effective
age adjusted

Excess construction cost

Present value of excess

operating costs

Capitalization of

propertys net income loss
due to external obsolescence

equals

Reproduction Cost less
Depreciation

Replacement Cost COR

Physical agelifeor economic

agelifewith effective
age adjusted

Already recognized in
replacement cost

Present value of excess

operating costs

Capitalization of propertys
net income loss due to

external obsolescence

equals

Replacement Cost less

Depreciation

Both Cost Approaches Arrive at the same Conclusion of Value

AUS Consultants Valuation Services Group
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The three depreciation elements contained in he formula above and referenced in SBE Rule 6e
physical deterioration functional obsolescence and external obsolescence reflect a reduction

in value when the asset being appraised is not as desirable as its new unused replacement
because of either age utility excess operating costs or outside economic factors

Physical Deterioration is the loss in value caused by wear and tear in operation and exposure to

the elements The Subject Property has an average age in excess of thirtyfour years and has

endured wear and tear in operation and exposure to the elements

Functional Obsolescence is the loss in value within the property as a result of the development of

improved technology This includes such things as changes in design materials or process
resulting in overcapacityinadequacy excess construction lack of utility or excess variable

operating costs in the subject At the Subject Property excess construction exists because of the

availability ofsimilar facilities at lower capital costs Excess operating costs also existat the Subject
Property because newerfacilities can convert natural gas intolelectricity athigher efficiencies than

does the Subject Property

External Obsolescence is the loss in value resulting from influences external to the property itself

such as the political climate the economics of the industry in which the property is used and the

extent to which it is usable in another industry inferior quality of raw materials labor utilities and

transportation service changes in the local economy legal changes including legislation
ordinances zoning and administrative orders Even new property can exhibit external

obsolescence

For use in determinlng the value of the tangible assets of Redondo Beach the cost approach is

highly applicable because

The cost approach clearly excludes the exempt intangible assets held by a

property owner and values only tangible real and personal property

The principle of substitution as applied in the cost approach is an

evaluation method that would be used by buyers and sellers in the

open market because it would be feasible tobuild a replacement in

the vicinity

A highly Auppnrtnhletimgte of thecpitlcoat tnrplcthproductive
capacity of Redondo Beach with the most modern substitute is readily
available

153O
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The approach to developing the functional obsolescence caused by excess

operating cosis is simple and straightforward The difference in the
efficiencies with which Redondo Beach and amodern substitute can convert

the energy in natural gas to electricity is readily measurable

Physical deterioration is measurable by a review of operating history

The cost approach is applicable to the Subject Property and will be developed for Redondo
Beach

1531
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VALUATION

We will now proceed with the valuation of the Subject Property using the cost and income
approaches to value

Discount Rate

The discount rate is used in both the income and cost approaches to value

The required return on an investment or discount rate was derived by the bandofinvestment
method This method develops a capitalization or discount rate by summing the proportionate cost
of debt and equity financing using appropriate component weightings of the various sources of

capital

In determining an appropriate capital structure to be usedlin this appraisal we considered the
relat vely leveraged capital structure typical ofthe ndependent power industry Schedule 1 page 1
to this report shows our conclusion that an appropriate capital structure for Redondo Beach as of

January 12003 is

Common Equity 50
Long Term Debt 50

The next step is the determination of market costs of long term debt and common equity for
Redondo Beach as of January 1 2003 Schedule 1 page 1 shows the development of costs of

capital and their weighting into a weighted average cost of capital WACC

The Capital Asset Pricing Model CAPM was used to develop the equity return requirement This
method starts with a dskless rate established by long term US Government bonds followed by
an adjustment to reflectthe additional dsk resulting from an equity investment considering both the

general market specific industry risks and the fact that Redondo Beach would be classified as a

Small Company As shown on page 1 of Schedule 1 an indicated market cost of equity is2432
A second estimate of the equity return requirements adds a size premium to the equity rate

developed using Large Company Stock Total Retums Redondo Beach as a standalone facilit is
in the microcapitalization range resulting in an indicated equity return of2026Based on the
above we conclude the required return on equity to be220as shown at the middle of page 1
of Schedule 1

1532
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For the cost of long term debt a market rateas of January 1 2003 for utility debt rated BaaBBB
was used We conclude a reasonable estimate of Redondo Beach cost of long term debt as of
January12003 would be noi less than743as developed in the top box on Schedule 1 page 1

At the bottom ofSchecule 1 page 1 the weighted average costof capital is calculated by applying
the capital structure weights to the concluded costs for the elements of capital The WACC is
concluded to be 1472using an aftertax cost of equity of220

The 1472 as originally developed is appropriate to apply to aftertax cash flows with taxes
calculated considering the tax sheltering effects of debt payments In the income approach we

apply a 4075income tax rate to a taxable income not adjusted for such tax sheltering At the
bottom of Schedule 1 page 1 we adjust the 1472 WACC to 1320 this rate is applicable to

income calculated assuming no tax sheltering of interest payments It is also applicable in the
calculation of an excess operating cost penalty in the cost approach because the operating costs

are deductible in calculating taxable income

SBE Tax Rule 8 specifies that income before deductions for income taxes and property taxes be
used in the development ofan income indicator ofvalue Therefore a WACC must be constructed

consistent with makeup of the income to which it is applied At Schedule 1 page 2 we calculate
such a rate by determining apreincome tax required equity return to be371A preincome tax

WACC at January 1 2003 is Calculated to be2227A further adjustment must be made for the

lack ofa deduction for property taxes in the income forecast Property taxes in Los Angeles County
approximate 107of fair market value therefore we add 107to the 2227preincome tax

WACC resulting in apreincome tax and preproperty tax WACC of2334 say 233

Schedule1 page 1 also shows the development of the310inflation rate expected in the future
based on an analysis of market data at January 1 2003

Data used in the development of the WACC is in Appendix A

Data Analysis Inputs

Certain data particular to Redondo Beach and in general from market sources are required for the
various approaches tovalue

AUS Consultants Valuation Services Group
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Redondo Beach Generation and Operating Cost Data

Schedule 2 Page 1 is a listing of the Redondo Beach generating plant statistics for the years 1994

through 1997 Schedule Pages 2 and 3 show the Redondo Beach generating plant statistics

under AES ownership We must point out that in the 1994 to 1997 period the plant was owned by
Southern California Edison SCE and regulated by the California Public Service Commission

CPUC and the Federal Energy Regulatory Commission FERC During this time period SCE

was required to report information to FERC in a certain format Aisc during this time the subject

plant did not operate under a tolling agreement Therefore comparing the 1994 through 1997

period to the 1998 to current period is difficult

As can be seen in Schedule 2 the capacity factor went up under AES ownership from around 27

to around 33This could have been caused by two factors the recent energy crisis in California

and the tolling agreement The California Energy Commissions2002 2012 Electricity Outlook

Report predicts capacitylactors for large existing gasfire units such as the subject to drop
capacity factors to around 10by 2005

From this data we have forecast the heat rate the operating and maintenance OM costs per

KWH of production and a capacity factor which permits the forecast of future generation in MWH

On Schedule 2 Page Iwe adjust the labor costs to add loadings for benefits that are not included

in FERC data Based on the data in Schedule 2 we summarize the following for Redondo Beach

Capacity Factor
Heat Rate
OM Cost per KWH Loaded

15

10200 BTU per KWH
0060 per KWH

Redondo Beach Prospective Revenue From Power Sales

The forecast of revenues that could be expected from the sale of capacity and energy in from

Redondo Beach was derived from a publication provided by the United States Department of

Energys Energy Information Administration entitled Annual Enerqy Outlook 2003 The revenue

forecast in the Annual EnerqyOutlook 2003 is an average revenue for the year Because Redondo

Beach operates a lower capacity factor it will be generating higher revenues than forecast

Therefore we have increased the energy forecast by 10 to reflect this The revenue in cents per

kilowatthour is specific to California

AUS Consultants Valuation Services Group
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Income Tax Capital Recovery and Property Tax Rates

It was assumed that any potential buyer of the plant would continue to operate the plant in an
electric power generatirgbusiness This means that this prospective purchaser would have to pay
income taxes on the taxable income generated from the subject plant The federal income tax rate
is 35 for this type of income The California state income tax rate is93 however the state
income tax is a deduction for federal tax purposes Therefore we assumed a composite federal
and state income tax rate of4075

The prospective purchaser of the subject plant would be able to recover its investment in the plant
and calculate depreciation for a deduction from taxable income We have used the Modified
Accelerated Cost Recovery System MACRS Table A1 for 20year property for this purpose

The property tax rate for Redondo Beach is107 of fair mrket value

Redondo Beach Future Capital Investment

As noted above we have relied on AESs forecast of capital expenditures for this plant

Cost Approach

The cost approach was discussed above as having the following components

Reproduction Cost New RCN

Less
Equals
Less
Less
Equals

Excess Construction
Replacement Cost COR
Physical Deterioration
Excess Operating Costs
RCN Less Physical and Functional Depreciation

An additional deduction from RCN in the cost approach is external obsolescence

Reproduction Cost New RCN

Earlier in this report we demonstrated that a cost approach can start with either Reproduction Cost
or Replaoemen Cos because he difference between hese womeasures Is excess constructlun
Given this we develop a cost approach to value starting with Replacement Cost

AUS Consultants Valuation Services Group
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Cost of Replacement

The technology used at Redondo Beach converts the energy in gas to steam which is used to drive

a turbine which in turn drives an electric generator This older technology has been replaced by
a combinedcyclegas turbine CCGT

A CCGT combines combustion turbines similar to aircraft jet engines that drive an electric

generatorswith the waste heat being recovered and converted into steam to drive a steam turbine

which drives its own electric generator An overwhelming majority of plants underdevelopment as

of 2003 were CCGTs The efficiency of the CCGT is much improved over the older technology

CCGT Capital Cost The Gas Turbine World 20012002Handbook GTW presents the overnight
construction costs for CCGTs At Schedule 3 page 1 we summarize the overnight capital costs

for CCGTs that could be utilized in the development oftheubstituteplant In addition we extract

data from GTW pertaining to the heat rate atwhich theCCTcanoperate The heat rate in GTW

is stated in terms of lower heating value LHV and must be converted to the higher heating value

HHV heat rate to account for energy lost in the combustion process The GTVV data is included

in Appendix C

The capital cost and heat rate for a CCGT at January12003 concluded on Schedule 3 page 1

are

January 1 2003

SKW 425
Heat Rate 6771

These amounts must be adjusted for indirectandother costs not included in the GTW data These

include administrative and warehouse buildings permits construction management startup

spares and consumables legal and miscellaneous equipment costs as shown on Schedule 3

page 2

Buildings This component is a 10000 square foot administrative building and a 20000 square
foot warehousemaintenance building priced in Los Angeles in January 1 2003

Permits Environmental and CECLiaisonThisincludes consultant costs for permitting application
interface with thc CEO owner cooto concrnin9 pcrmittin9 Thio data wac provided by

URSVVoodward Clyde Consultants and legal costs were added

AUS Consultants Valuation Services Group
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Construction Management Black Veatch developed an estimate ofthe total cost for 1422 MW
CCGT We ratioed the cost of construction management for this plant on the basis of the size of
Redondo Beach to that model

Startup Costs and Sparesconsumables Same procedure as described for construction
management

Miscellaneous Equipment Cost The addition ofSCRs to the replacement model adds 860 perKW The Miscellaneous Equipment Cost includes 860 times1310000 KW or11300000 for
these SCRs

The sum of the GTW and other costs for Redondo Beach total 638900000 as shown in the top
box of Schedule 3 page 2 To this amount we add a contingency of 5 resulting in a total cost of
670800000or 512 per KW of capacity

Overnight costs assume essentially instantaneous construction of the plant The plant cannot be
constructed instantly and therefore interest during construction or construction financing costs
must be added to account for the borrowing costs This addition at the second box on Schedule 3
page 2 results in the total installed cost per KW at January12003 of 543 Applying the 543 perKW to a CCGT with the net capacity of Redondo Beach at1310000 KW results in a replacement
cost for Redondo Beach as of January 1 2003 in the amount of711800000

CCGT Operatinq Costs

The fixed and variable operating costs as ofJanuary 1 2003 for the CCGT are developed on
Schedule 3 pages 3 and 4

To develop a fuel cost per KWH the cost ofgas is required The cost of gas is derived from the
EIAs Electric Power Monthly January 2003 The cost of natural gas delivered to electric power
generators in the state of California The forecast of natural gas prices was derived from the
Annual Enerqy Outlook 2003 The fuel cost per MMBTU is converted into fuel cost per KWH by
reference to the CCGT heat rate

At Schedule 3 page 3 the starting CCGT fuel cost per KWH is calculated to be002719 stated
in 2003 dollars 2003 AtSchedule 3 page 4 we calculate the operating and maintenanceOM
ooot per KWH for the CCGT tated in 2003 The fixed OMcotper KWH is c21ellltdte
000992 per KWH assuming that Redondo Beach operates ata 15 capacity factor The variable
OMper KWH is calculated to be000217 per KW The total OM costs per KWH are001209
per KWH
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Excess Operating Costs

To develop an adjustment for the differential in operating costs between Redondo Beach and the

CCGT we must examine the operating costs expected for Redondo Beach based on its historical
performance

The CCGT OMcosts per KWH and fuel costs per KWH were developed on Schedule 3 pages
3 and 4 as explained above

Schedule 2 displays the historical performance of Redondo Beach using data extracted from SCE

reports to the Federal Energy Regulatory Commission as well as data from AES Our analysis of

the data for use in forecasting future performance for Redondo Beach is summarized above

On Schedule 4 page 1 and 2 we calculate the present valueof the difference in operating cost

between Redondo Beach and the CCGT as follows

Lines 1 and 2 The fixed and variable OMcosts per KWH for Redondo Beach is

assumed to increase in future years at inflation

Lines 3 and 4 The OM costs per KWH for the CCGT are extracted from
Schedule 3 page 4 and are assumed to increase at inflation

Lines 5 through 7 The discount rate and inflation estimate calculated on

Schedule 1 is shown at lines 5and 6 At line 7 we extract inflation from the discount

rate because all data for all future years will be stated in terms of 2003

Lines 8 through 12 The operating costs per KWH for Redondo Beach are

calculated by adding the OMcosts per KWH to the fuel cost per KWH At lines 9

through 11 we utilize the gas price forecast in constant 2003 dollars line 9 and the
heat rate of Redondo Beach line 10 to calculate the Redondo Beach fuel costper
KWH line 11 At line 12 we sum the OMand fuel costs per KWH

Lines 13 through 17 In a manner similar to that described for Redondo Beach

lines 8 through 12 we calculate the combined OMand fuel costper KVVH for the
CCGT on line 17
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Line 18 The total operating cots per KWH for Redondo Beach and the CCGT are

compared and the difference is stated on line 18 for each future year Note that line
18 is positive indicating that Redondo Beach has higher operating costs than does
the CCGT

Lines 19 through 22 The MWH to be generated at each year in the future is
calculated by reference to the 1310 MW capacity of Redondo Beach and the 15
capacity factor The MWH production is multiplied by the differential operating cost
from line 18 resulting in the pretax excess operating cost assignable to Redondo
Beach

Line 23 Because operating costs are deductible for tax purposes the dollar
amount of excess operating costs is adjusted for the implicit tax shelter by
multiplying line 22 by 100 minus the tax rate of4075

Lines 24 through 26 A present value factor for thdierential operating costs in
each year is calculated using the disinflated discount rate and the discount period

Line 27 At line 27 the present value of the differential operating costs for each of
the years 2003 through 2017 is calculated

Line 28 Line 28 summarizes the total differential operating costs for line 27 for the
entire period 2003 through 2017 in the amount of90300000 for Redondo Beach

This calculation indicates that Redondo Beach is subject to a 903 million penalty for functional
obsolescence due to excess operating costs

Physical Deterioration

In Chapter 16 The Appraisal of Real Estate 12
h

Edition AORE describes methods to develop
estimates of total and physicalonly depreciationprcentages Several definitions in AORE are

important to understand the concept and application of age to life techniques in measuring
depreciation

In estimating the total depreciation of an improvement the agelife concepts most

important to the market extraction and agelifemethods are

Economic Life
Effective Age
Remaining Economic Life
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1539



Page No 24

The concepts of economic life effective age and remaining economic life expectancy
consider all elements ofdepreciation in one overallcalculation Therefore the effective

age estimate considers not only physical wear and tear but also any loss in value for

functional and external considerations This type of analysis is characteristic of the

market extractionand agelifedepreciation methods However the agelifemethod can

bemodified to reflect the presence ofanyknown items ofcurable physical depreciation
or incurable deterioration in shortlivedbuilding components

When estimating physica deterioration in the breakdown method the most important
agelife concepts are

Useful Life

Actual Age
Remaining Useful Life

The use ofthese terms in the breakdown method relates to the separation ofphysical
depreciation from funotional and external obsolescence Economic life considers all
three components or depreciation in one agelife estimate whereas useful life
considersonly the depreciation of the physical components ofa property A buildings
useful life wouldprobably be longer than the economic life ofthe same building In spite
ofthat difference the application ofuseful life in the breakdown methodand economic
life in the market extraction and agelife methods should yield the same approximate
estimate oftotal depreciation AORE pages 384 through 385

Economic Life The period over which improvements to real property contribute to

property value the term relates to the market extraction and agelife methods of

estimating depreciation AORE page 386

Effective age is the age indicated by the condition and utility of a structure and is
based on an appraisersjudgment and interpretation of market perceptions AORE
page 385

Remaining economic life is the estimated periodoverwhich existing improvements are

expected tocontinue to contribute to property value AORE page 386
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Useful Life The periodofme over which a structure may reasonably be expected to

perform the function forwhich it was designed AORE page 387

Actual age whibh is sometimes called historical age or chronological age is the
number ofyears that have elapsed since building construction was completed AORE
page 385

In the breakdown method remaining useful life is the estimatedperiod from the actual
age ora component to the end ofits total useful life expectancy The remaining useful
life of anylongrived component is equal to or typically greater than its remaining
economic lifeAOREi page 388

The deterioration oflongved items is measured by estimating an agelife ratio and
applying it to afl components of cost that have not already been treated for physical
deterioratiop

As an example consider a smafl industrial building with a total cost of700000 It is
35 years old and has a total useful life expectancy of 100 years The cost to cure the
curable items deferred maintenance is 10000 Shortrived building components
include the boiler roof cover and floor covering The cost to replace the boiler is
40000 the cost to replace the roof covering is60000 and the cost to replace the
floor finish is 20000 There are no other shortrived items The agelife ratio is
calculated to be 35 35year actual age divided by lO0year useful life 035
Physical deterioration in the longrived items is estimated by deducting te cost to cure
the curable items and the sum of the costs to replace the shortrived items from the
costofthe structure 700000 1O 000 40 000 60000 20000 570000
Theagelife ratio is applied to the untreated costs035 x570000 and the resulting
amount of deterioration attributable to the longrived items is 199500 AORE
page 400

It is clear from the above extracts from AORE that physical depreciation oflonglived property under
the breakdown method is measured by application of an agetolife ratio The age is the
chronological age ofthe property and the life is the useful life of the property The useful life is the
chronological age plus the remaining useful life This is the method we have used in the appraisal
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AH502 in Chapter 2 confirms the applicability of the AORE methods to measure physical
depreciation AH502 Chapter 2 states at page 27

Incurable physical deterioration is physical deterioration that is not economical to

repair as ofthe valuation date that is the cost to cure the defect exceeds the added
value ofthe repair Incurable physical deterioration includes bothshortlived and long
lived physical components As discussed earlier a shortlived componenteg roof

covering exterior paint interior decorating floor covering water heater furnace and

kitchen appliances has a remaining usefullife shorterthan the remaining economic life
ofthe primary improvement such as a building Most shortrived items will become
deferred maintenance items before the end of the primary improvements remaining
economic life expecancy A longrived component eg a buildings structural and
electrical systems nas a remaining useful life at least as long as the remaining
economic life ofthe primary improvement Since it is normallynot economically feasible
to replace such components before the economic lifeofheprimary improvementends
physical deterioration incurred by longlivedcomponentsis considered incurable

To measure the loss in value caused by physical deterioration for each shortrived

component the appraiser calculates an agelife ratio from its actual age and total
useful life expectancy The ageliferatio is then applied to the cost new to replace each
item asofthe valuation date A similarprocedure is followed forlonglived components
however the actual age and useful life expectancy of the primary improvement may
be assigned to afl longrived items Thus all longrived items are analyzed together

We now proceed to measure the physical depreciation existent in Redondo Beach as of the

appraisal date

The total useful life of Redondo Beach is developed by adding the expected remaining useful life
to its age The remaining useful life as of January12003 is estimated at 15 years In developing
this estimate of remaining useful life we relied on our experience the tolling agreement and
discussions with plant staff

Redondo Beach was built in the late 1950s to the mid 1960s Schedule 5 Page 1 weights the

ages by the capacity of each unit to arrive at a weighted age of423years for Redondo Beach

AUS Consultants Valuation Services Group
1542



Page No 27

As discussed above physical depreciation is measured by relating age to total useful life The

capacityweighted chronological age of Redondo Beach is 423years and the remaining useful life
is 15 years The physical depreciation percentage is calculated below

1
2
312
413

January12003

Physical Age Yrs 423
Remaining Useful Life Yrs 150
Total Useful Life Yrs 573

Physical Depreciation 740

Applying the 740physical depreciation to the Cost of Replacement of711800000 results in
a physical deterioration amount of say 526700000

Cost Approach Summafy

The cost approach for Redondo Beach before external obsolescence is

Replacement Cost

Physical Depreciation
Excess Operating Costs Functional Obsolescence
Cost Approach Before External Obsolescence

711800000
526700000
90300000
94800000

Discounted Cash Flow Income Approach AfterTax Cash Flows

Schedule 6 displays the forecasting of revenues and expenses and development of aftertax net

cash flows from Redondo Beach for all units annually for the years 2003 through 2017

Each line number on Schedule 6 will now be addressed

Line I Forecast of annual MWH ofelectric deliveries developed by using the 15

capacity factor for the combined plant and the Redondo Beach netcapacity of1310
MW is calculated The full year MWH is calculated by multiplying 15 x1310 MW
x 8760 hours per year 1721340 MWH
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Line 2 Capacity and Energy Revenue as developed in the Annual Enerqy Outlook
2003

Line 3 Total electric reVenue is the product of capacity and energy revenue and

electric deliveries

Line 4The operating and maintenance expenses per KWH for the year 2003 were

developed previously in the amount of 00600 per KWH For each future year
these OMexpenses are stated in nominal dollars

Line 5 The total OM costs are the OM costs per KWH times the electric
deliveries restated to KWH

Line 6 The fuel cost will be developed on lines 7 and 8

Line 7 The Redondo Beach natural gas cost was developed previously in 2003
dollars This gas cost is then escalated to reflect normal inflation

Line 8 The total fuel cost is the product of the MWH and the gas cost per KWH
times 1000

Line 9 The total operating cost is the sum of the OM cost and the fuel cost

Line 10 The variable margin is the revenue less the total operating costs

Lines 11 and 12 Recognition is given to the general and administrative GA
expenses required to operate Redondo Beahin a merchant plant business Based
on an analysis of data in reports provided by AES these GA expenses are

established at 33of theOMexpenses On line 11 the 33 rate is applied to the
OMexpenses

Line 13 The pretax operating cash flow revenues less operating expenses less
GAexpenses is calculated

Line 14 Recognition is given to the fact that future capital expenditures will be

required to permit tho forccaet of MWH to bc actually produccd Thc capital
expenditure forecast was prepared by AES

AUS Consultants Valuation Services Group
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Line 15 The property tax rate for Redondo Beach is 107of fair market value

Lines 16 through 20 Income taxes are deducted at4075of taxable income to

reflect state an8 federal income taxes that will be paid Note that tax depreciation
is deducted in the calculation of income taxes but no consideration is given to the

tax sheltering effectof interest expense on borrowed funds On Schedule 1 page 1
we calculated a discount rate that reflects the tax shelter implicit in debt service
costs

Lines 21 through 23 This is the aftertax net cash flow that is estimated to be

received by the owner of the subject assets over the next 15 years This cash flow

is discounted to January12003 dollars

Line 24Line 24 sums the present value of the cashfows from 2003 through 2017

The total DCF for Redondo Beach calculated on an afterttax basis is152400000
as of January 1 2003 This DCF includes the value of all tangible and intangible
assets including land that are part of the business enterprise

Discounted Cash Flow Income Approach PreTax Cash Flow

Schedule 6 Page 2 displays the forecasting of revenues and expenses and development of the

pretax net cash flows from Redondo Beach annually for the years 2003 through 2017

Each line number on Schedule 6 Page 2 will now be addressed

Lines 1 through 14 this data is exactly the same as that presented for the discounting of
aftertaxnet flow on Schedule 6 page 1

Line 15 through 17 The pretax net cash flow is the pretax operating cash flow less the

capital expenditures that Redondo Beach is estimated to produce over the next 15 years

Line 18 Line 18 sums the present value of the pretax cash flows from 2003 through 2017

The total DCF for Redondo Beach calculated on a pretax basis is 174300000as of January 1
2003
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Identifiable and Measurable Intangible Assets

Certain Identifiable and measurable intangible assets within the Redondo

enterprise will now be addressed

Tolling Agreement

Beach business

The Tolling Agreement is an intangible asset that may have value if the contract revenues are in

excess of the revenues in the open market If the total electric revenues under the Tolling
Agreement are in excess of the revenues developed using the Annual Enerqy Outlook 2003

electricity prices less the cost of the gas then the Tolling Agreement could have value as an

intangible asset Stated another way

If

Tolling Agreement Electdc Rffvenues
Less

Annual Enerqy Outlook 2003 Revenues Less Cost of Gas

Equals
An Amount Greater Than Zero

Then

Tolling Agreement May Have Value

We investigated this and determined that the present values of revenues under the Tolling
Agreement are less than the net revenues using the Annual Enerqy Outlook 2003 data Therefore
the Tolling Agreement has no positive value as an intangible asset itself but has a direct influence

on financing costs as discussed below In addition its existence influences the purchase price
because of the multiple plants purchased by AES and because it permits immediate entry to the

market for merchant plant power

Emissions Credits

Air emissions credits are an intangible asset included in the income approach These sulfurdioxide

SO2 and nitrogen oxide credits are tradeable in the market and have a determinable fair market

value AES has not been able todetermine the emissions credits assignable to Redondo Bech
However this is an intangible asset with some value that we know exists
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It is our opinion that AES has another intangible asset in the form of a trained workforce This
workforce is a valuabl intangible asset bringing with it significant expertise and experience in
operating Redondo Beach

Utilizing information concerning the salary and loading for the employees at AES Redondo Beach
we were able to derive the cost to replace this intangible asset On Schedule 7 we utilize this
information to infer a value for the AES Redondo Beach staff in the amount of1300000

Favorable Financing

In our opinion the purchase of the plants by AES from SCE along with the concurrent
establishment of the Tolling Agreement provides evidence 0 a favorable financing opportunity for
AES

The lender of the debt capital 70 of the total purchase price would recognize the lower risk
in financing a plant purchased with a Tolling Agreement from a major company The Tolling
Agreement provides an assured revenue source for the plants

With a Tolling Agreement in place the lender would require a mortgage interest rate much less than
the rate required for an investment in a pure merchant plant with no Purchase Power Agreement
or Tolling Agreement in place

Recognizing the reduced default risk because of the Tolling Agreement the lender would provide
funds at a rate equivalent to A or Aa bonds For a pure merchant plant with no agreements in
place the lender would require a significantly higher rate equivalent to junk bonds such as B or BB
grade

Assuming a 20year mortgage period with 70of the 781 million purchase price financed and A
rates of689and BaaBBB rates of743 at January 1 2003 we can calculate the required
mortgage payments The present value at January 1 2003 of the differential in the mortgage
payments over the 20 years represents the value of this favorable financing intangible asset
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Schedule 8 displays the development of the value favorable financing asset at24400000This

asset is shared by the other two properties Huntington Beach and Alamitos acquired by AES
from SCE At the bottom of Schedule 8 we develop factors to assign portions of the favorable

financing asset value to each of the properties Redondo Beach is allocated 280of the total or

7000000

Reconciliation of Value Indicators

Page 33 ofthis report summarizes the indicators of value calculated This data is then adjusted to

ensure that all identifiable intangible assets and land value are removed leaving a residual for the

tangible assets of Redondo Beach but also including other elements of value in the business

enterprise including unmeasured intangibles and going concern value

Lines I through 8 analyze the DCFs calculated utilizing the revenue forecast for merchant plants
prepared by the EIA After removal of the land and direct intangibles favorable financing and

workforce summarized on lines 2 and 6 the residual to the tangible assets unmeasured

intangibles and going concern value of Redondo Beach is1403 million using the pretax DCF

Line 9 states the value indication developed by use of the cost approach Because nononrealty
related intangibles were captured in the cost approach the 948 million is indicative of the value

of the tangible assets of Redondo Beach excluding land when put to beneficial and productive
use We did not identify anyexternal obsolescence in Redondo Beach as evidenced by the income

indicator of value exceeding the cost approach before adjustment for external obsolescence

Considering the fact that not all intangible assets have been removed from the income approach
to value we would expect them to be higher than the cost approach

Lines 10 through 13 state the calculated values for the direct intangible assets and the value of the

land as indicated in the land value appraisal from The Delahooke Appraisal Company

Chapter 6 of the AH502 at pages 150 to 165 provides guidance in the reconciliation of the value

indicators If the appraisal unit consists of only tangible property the intangible assets and rights
do not have to be remowdAH502 goes on to state at page 164 Valuation approaches which

value only the taxable property are generally favored over approaches which value the business

enterprise that contains the taxable property This guidance leads us tothe conclusion that the cost

approach to value is the relevant and most reliable indicator of value for Redondo Beach

Based on our investigations as described herein it is our opinion that the Fair Market Value of the

real and personal tangible property excluding land of Redondo Beach as put to ioenetlcaland

productive use as of January12003 is reasonably represented by an amount ofNINETYFOUR

MILLION EIGHT HUNDRED THOUSAND DOLLARS94800000
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REDONDO BEACHRECONCILIATION OF VALUE INDICATORS

ilCE REV AFTER TAX

21iLEES
OIRECT INTANGIBLES

3 LESS LAND

5 DCF REV PRE TAX

6 LESS DIRECT INTANGIBLES
7 LESS LAND

8 ESIDUAL TO TANGIBLE ASSETS

gCOST APPROACH

10Ii
ORKFORCE

li FAVORABLE FINANCING
12 IRECT INTANGIBLES

2560000

25670800

25670000
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AES Redondo Beach
Development of Weighted Average Cost of Capital WACC
as of 11103

Market Data Source Valueline 101102

IMerchant Plant DevelopersOperators
Valueline AES Corp Calpine Average

Beta 145 155 150
LTD 85 78 82

Both reflect a portfolio of plants single plant would have higher risk
USE Beta of 160 and Capital Structure of higher equity

Capital Structure

Debt Rate

Debt 50

Equity 50
Total 100

Considering the risk associated with operatJn a single plant
Utility BaaBBB rated bonds were used

1203 743

Equity Rate

Using the Capital Asset Pricing Model

RiskFree Rate

Beta
30Yr Government Bonds

Equity Risk Premium Small Company Stock Total Returns

LongTerm Government Bond Income Returns

Risk Premium

Equity Rate 496 160

AItemate

Equity Risk Premium Large Company Stock Total Returns

LongTerm Government Bond Income Returns

Risk Premium

Equity Rate 496 160

Jan03

Microcapsize premium
Equity Rate

Weiqhted Averaqe Cost of Capital

Debt 50 x 743

Equity 50 x 2200
Total

Tax Affected Weiqhted Averaqe Cost of Capital

Debt 50 x

Equity 50 x

Total

743

2200
x14075

SAY

Schedule 1

Page 1

496
160

173

52

121

121
2432

Valueline Selection and Opinion

SBBt 2002 Yearbook Table 21
SBBI 2002 Yearbook Table 21

127SBBI 2002 Yearbook Table 21
52SBBI 2002 Yearbook Table 2I

75

75

1696

330SBBI 2002 Yearbook Table 21
2026

2200

372

1100

1472

220
1100

1320

t 1551 ation LongTermAverage 310



AES Redondo Beach

Development of Weighted Average Cost of Capital WACC
PreIncome andPreProperty Tax WACC

as of112003

Schedule 1

Page 2

ArTaxMarket Cost of Equity
Combined Federal and State Income Tax

Implicit PreTax Cost of Equity
Use

2200

4075
3713AfterTax Rate1 Tax Rate
3710

Weighted Average Cost of Capital
Debt 50 x

Equity 50 x

Total

Property Tax at107of FMV

Weighted Average Cost of Capital

743

3710

372

1855

2227
107

2334

Use 2330
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SOUTHERN CALIFORNIA EDISON COMPANY
Redondo Beach
Historical Operating tatistJc From FERC Form 1 Page 403

Line

Number Item 12311994 122311995

1 Kind of Ptant Steam Steam
2 Type of Plant OutdoorConvenbonal OutctoorCorlventional
3 Yr Originally Constr 1948 1948
4 Yr Last Unit Inst 1967 1967
5 Nameplate Cap MW 15795 15795
6 Net Peak DemandMW60 Mtn 11070 11920
7 Plant Hfs Connected to Load 8604 8114
8 Net Continuous Pi Capability MVV 0 0
9 When Not Ltd by Cond Water 16020 16020

10 When Ltd by Cond Water 00
11 Avg Empl 97 90
12 Net Gen KWH 3438558000 2347771000
13 Cost Land 646979 646979
14 Str 19279429 187031845
15 q 244338559 258201660
16 TotalCost 264264967 277552484
17 CotKVV 167 31 17572
18 Prod Exp Dp SupvEngr 2275469 1586699
19 Fuel 8g4872S4 54171197
20 Coolants 0 0
21 Steam 2848306 2583938
22 Steam from Other Sources 0 0
23 Steam Xferred 0 0
24 Electric Exp 986481 847042
25 Misc Steam Pwr Exp 1519586 1731903
26 Rents 0 18301
27 ABowances 0 0
28 MaintSuperEng 2687402 2585004
29 Maint S 1137956 806779
30 Maint Boiler 2752997 5640121
31 Maint El Pi 2272484 9560347
32 Maint Misc 3135977 1707481
33 Tot Prod Exp 109103914 8143881233A Prod Exp less Fuel 19616660 27267615
34 ExpKVVH 00317 00347

35 Fuet Gas Gas Gas
35 MCF MCF MCF
37 Dry Burned 32858812 23231101
38 BTUMCF 1035 1038
39 Avg Cost of FuelUnitDeld 2723 2332
40 Avg Cost of FuelUnitBurned 2 72 233
41 Avg Cost of FuelUnR MMBTU 263 22542 Avg Cost of FuelUnitKWH 0026 0023
43 Avg BTUKWH 9894 10273MM BTU Burned 34009 24114gl Total Prod 10000 10000

43A

122311996

Steam

OutdoorConventional

Gas

MCF

12311997

Steam
OutdoorConventional

1948

1967

157950

1948

1967

8784
0

16020
00
68

2861776000
646979

18870608
26320305328220 640

17899
1960895

85832923
0

2469902
0

0

874269

1563967

4285
0

2205773
459027

3481196

101495994
15663071

00355

1602

68

2657486200
646979

19536270
267617399
287800648

18221

720014
92010742

2712827

1200128
1642791

1302o

1325007
646155
3533044
1564745

1402023
106770496

14759754
00402

Gas
MCF

27049363 26155457
1035 1019
3173 3518
317 3518
3O7 3451
003 0035

9787 10032
27996 26652

I0000 10000

Average JUNITS OPERATING
lAS OFMAY 1998

J UNIT CAPy
5 17

6 17

7 48
15795f 8 48C

11320ITOTAL 1310

16020

2826396300

AVG 94 97

AVG 9497 LABOR LABOR
1640769 100 0 1640769
80375529 00

2653743 00

976980 00

1614562 00

8902 00
0 00

2200797 10002200797
762479 800 609983
3901840 8003121472
3727527 8002982021
1839177 8001471341
99702304 12026384
19326775 622
00355

285

9997

438

43C
43D Capacity FactorNetCont Cpy 2450 1673
43E Heat Rate 9894 10273
43F OMCostJKWH FERC Form 00o57 00116430 OM CosUKWHAdj for Benefits

OFOM TO LABOR 622

I
AES BENEFIT LOADON DIRECT LABOR 440

ADDITIONALOMKWHFOR BENEFITS 270
2039 1894 20
9787 10032 10000
00055 00056 000558

000708
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AES Redondo Beach LLC Operating Information

1MWhrsSold by unit from 19982002

RB Unit 5 RB Unit 6 RB Unit 7 R Unit 8 Station Capacity
Year MWhr IMWhr MWhr MVhr MWhr Factor
1998 876200 419300 9880360 1098138022157240
1999 1020600 376700 4053390 7742710 13193400 1150
2000 1163200 2829220 18129370 1055360032675390 2847
2001 1656740 3726420 27896250 280269061306360 5342
2002 789400 467200 9642600 9856530 20755730 1809

Total 5506140 7818840 69601970 67161170 150088120
Average 1157485 1849885 14930403 1404494831982720

2 Average Unit Heat Rate from 19982002

RB Unit 5 RB Unit 6 RB Unit 7 RB Unit 8 Station
Year BTUkwhr BTUkwhr BTUkwhr BTUkwhr BTUkwhr
1998 168180 163720 98430 99030 108530
1999 138891 164325 96527 98205 104290
2000 137561 130814 101210 98592 99800
2001 145725 127779 99044 97247 98880
2002 143610 144190 101350 97300 99460

Average 146793 146166 99312 98075 102192

2787
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Gas Turbine World

20012002 Handbook
20015

Subject Plant 1310 MW Net Continuous Capacity
Assurned replacement model is 437 MW blocks
25 328 to 546 MW

Net Plant LHV Heat

Outlut Rate SKW

3469 6740 455

3650 5880 434
380 5985 416
308 6020 402

3922 5945 396
3977 5988 395

4000 5690 500

4266 6610 427
4666 6590 389
4779 6506 383
4800 6450 387
5170 6550 383

5298 6040 390

Mean 6230 412

Median 6040 396

Say 6100 400

11 Adjustment to LHV for HHV

Say 6771 400

HandyWhitman 4087101Gas Turbogenerators
415 1102Gas Turbogenerators
433 1103Gas Turbogenerators

1120025
1120035

407

425
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COMBINED CYCLE GAS TURBINE 7152003
ANALYSIS OF MODEL PLANT CAPITAL COST DATA

COMBINED CYCLE GAS TURBINE
CAPITAL COSTS PER KW OFCAPACITYOVERNIGHT

CONSTRUCTION MANAGEMENT
STARTUPCOSTS

SPARES AND CONSUMABLES
MISC LEGAL COSTS AT10OF OVERNIGHT CAPITAL COSTS
VIISC EQUIPMENT COSTS AT860KW FOR SCRS
SUBTOTAL

LOCATIONAL MULTIPLIER
LOCATIONALLY ADJUSTED SUBTOTAL

OFFICE MNTCE AND WHSE BUILDINGS
PERMITS ENVIRO CEC LIAISON LEGAL

TOTAL CAPITAL AND OTHER COSTS BEFORE CONTINGENCY
3ONTINGENCY AT50OF CAPITAL AND OTHER COSTS
TOTAL CAPITAL COST INCL CONTINGENCY
TOTAL CAPITAL COSTKW

425

512

SOURCE TOTAL COST

GTW 556750000

BV MODEL 7000000
BV MODEL 2300000
BV MODEL 9000000

5567500
11300000

591917500
EINAEO2003 1058

626200000

AUS CALC 1900000
URS WOODWARD 10800000

638900000
31900000

670800000

110

1103
1103

1103

11103

1103

1103

1103

1103

1103i

1103

1103J

o3j
11o3j

AUS CALCULATIONS FROM DATA

CONSTRUCTION FINANCING COST

ISTRIBUTION OF CAPITAL COSTS PER KW
IN OVERNITE

YEAR IN YEAR
YEAR 1 40 205
YEAR 2 60 307

63PRIME 2

PERIODS

FOR CFC CFC
15 21
05 10

CAPITAL COST PER KW WITH CONSTRUCTION FINANCING COSTS

COST

WITH

CFC

226

317

543

1103

SUBJECT PLANT 1310OO0 KW
711800000
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ANALYSIS OF COMBINED CYCLE GAS TURBINE MODEL DATA
CALCULATION OF FUEL COST PER KWH AT1103

FUEL COSTS PER KWH PRODUCED

HEAT RATE GAS BTUKWH

FUEL COSTS

GAS PER MMBTU

CALCULATED BELOW

6771

402 11O3

FUEL COST PER KWH

6771 BTUKWH x 40150 MMBTU 002719 1103

JUMMARY OF CCGT MODEL OPERATING COSTS AT112000

FUEL COST PER KWH PRODUCED 002719 1103

IFUEL COST PER KWH

10200 0 x 40150 MMBTU 004095 1103
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OPERATING COSTS FOR COMBINED CYCLE GAS TURBINE MODEL PLANT

CGT OPERATING COST DATA

UNIT RATING
CAPACITY FACTOR

KWH OUTPUT 8760 HRYR x GROSS CAPY x CAPY FACTOR
FIXED OMCOST PER KW OF CAPACITY 2001 1226

FIXED OMCOST PER KW OF CAPACITY 2003 1303

CAPACITY KW 1310000
TOTAL FIXED OMCOSTS 17069300

1310 MW

15

1721340000 KWH

AEO 2003

31INFLATION

VARIABLE OMCOSTS 2001
VARIABLE OMCOSTS 2003

000204 AEO 2003

000217

FIXED OMCOSTS PER KWH

VARIABLE OMCOSTS PER KWH

TOTALOMCOSTS PER KWH

000992

000217

001209

112003
112003
112003
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AES

REDONDO BEACH

CALCULATION OF AVERAGE AGE

UNIT

IN

SERVICE 112003

DATE AGE CAPACITY

112003
WEIGHTED

AGE

UNIT 5 19565 465 175 8138

UNIT 6 19575 455 175 7963

UNIT 7 19615 415 480 19920

UNIT 8 19625 405 480 19440

TOTAL 423 1310 55460
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REDONDO BEACHPOWER pLANT

WORKEORCE COST APPROACH

Annual Hinng Training Total

Rate Cot Cost Cost QuanlJty Total

Operators 7561 21768 6047 27815 21 584117
Maintenance 59008 17702 4917 22620 12 271435
Suppo 72710 21813 6059 27572 0 167234
mlnlstrabon 50499 1000 12625 13625 3 40874
Supersion 93g17 28175 7626 36001 6 216008

Total 1300000

Note 1 Indiwdual hidng cost fordministralonemployees equals thecotoi placing an ad and intewlewing prospective employees
Ildivdualhidn9 cost forall other positions equals 30of the loaded annual sata 1orI1e posilion

Note 2 Individual training cost forAdrninistlJon employees equals 3 months loaded salad
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FAVORABLE FINANCING INTANGIBLE ASSET

URCHASE OF ALAMITOS REDONDO BEACH AND HUNTINGTON BEACH FROM SCE

GIVEN OR ASSUMED DATA

PURCHASE PRICE 781000000
PURCHASE DATE 5181998

TOLLING AGREEMENT 15 YRS YR OPTION

PRIME RATE 425 122003
ARATED UTILITY BONDS 689 12J2003

BAABBBRATED UTILITY BONDS 743 122003
PP FINANCED WITH DEBT 7000

CALCULATIONS

PURCHASE PRICE

PP FINANCED WITH DEBT

AMOUNT FINANCED

RATE WITH TOLLING AGREEMENT
RATE WITHOUTTOLLING AGREEMENT
MORTGAGE TERM

MORTGAGE PAYMENT WiTH TOLLING

MORTGAGE PAYMENT WITHOUT TOLLING

DIFFERENTIAL IN ANNUAL PAYMENT

PW AT 111103 OF PAYMENT DIFFERENTIAL

781000000
7000

546700000
689

743

20 YEARS

51164252
53341842

2177590
24400000

PLANTS PURCHASED

ALAMITOS
REDONOO BEACH
HUNTINGTON BEACH

HUNTINGTON BEACH GT

ALAMITOS GAS TURBINE

KW NET HEAT RATE OMIKWH FUELKVVH TOTKWH

2085000 9999

1310000 9997
430000 10623

1330Q0
133000

000421 002890 003311

000558 002994 003552

000854 002948 003802

003555

NET GEN NET GEN

CF MWH

27 4931442 641

20 2311223 300

12 452016 59

7694681 1000

ALAMITOS

REDONDO BEACH

HUNTINGTON BEACH

NET GEN

641

300

1000

ALL

PLANTS NET GEN ALLOCATED

AS OF COST RATIO FAVORABLE
SPECIFIC WGHTED TO 100 FINANCING

1074 688 659 16100000
1001 301 288 7000000

935 55 53 1300000
1044 1000 24400000
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AES CORP

CAPITAL STRUCIRE
Total Debt 24519nllDeIn Yr 94520mill
LT DeM 20184 mill LT Imerefl 14000L
Includes780mil intmspmemmctm6es
LT imemst eam16c Tct imems coverage5

bmles Uncapltallzl

PdSlock Nce

Cmmosoc
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Assetsaes will play a vital role in the
restorationofAES to fmancalhealth
Last monrtcompleted the sale oFirst

Fployeerly38000 180o3O2 peaxy Cmn flWer W Pres CEO Paul T
Vinia22209 Td70352Z1315 msxwt

ed poorecocactivity in Brazil
nezueiaAES is particularly frutcatedm tlrazlwhere it has halted additionalEnergyto ConsteUation EnerE7 for 260

miion and ia expected to dese the Bale of
CILCORP for 510 million in the fourth
quarr Meanwhile AES i auctioning off

Australian power assets It is enter
tab3ing bids for either individual assets orthe whoportrohoThis mcludee font
power tacdities ruth a combined generat
Ing capacity of nearly170megawatts
ARS is taingadditional measures to
unprove Iiqmdity It seeks to roll over
an 850 million corporate revolver that
comes due next March and possibly on
other 425 million in debt that matures in
August 2003 We beheve that the prospecta of AES reaching an alreemeton

ttheserollovers is good especially since it
lle In rJe way of debt mAturine in

the 20042006 time period
Exposure to Latin America eontlnues
o be a buzQen on eringllowered sharenet gllldnnC or the full
year 2002 to a range of 100 to 110from a previous level around 13t5 The

investment The leftist Workers Party was

LedingthepoUs for the presidential else
won sceauled for October 6th That increased the plitical risks facing foreign
tm nexit strategy for its operations inBrazil including asset sales spinoff orwtedowae of nonperforingnssetsThese eh aTes are ntimely for the

yemaead AES need to focus on li
inhty and the balance sheet will detract
zom potential eanil8fOUrth as the
Company ha drastically reduced capitaleXpenditures and looks to divest assetsOur 3 to 5year price projections assumethat the company ca overcome its current

aChlenges ad can get back on track with
ess aggressive capital strucLre but

that is Uncertain

CASH POSmON VwAOC4at I CTO 177

2002 mmn culprits are weak local currencies
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11999 63806400 40 tl28 J325301 ElsewherekAlShasbeennegotiating wth
2000 t47 1538 1761 1915 66910metrazl taonainzor Economic De

l 2001 Z495 2184 221 2387 F3270velopmentB1IDESrearclin money AES
2002iTtg 2t31 2138 22 50 owe wr an electricity distrbution compa

2250 20 2450 J I ny ItpurchasednSao Paulo The BNDES
I FARNGSPfRSEIRE Full owed AES to defer an 85 million past
l enda I Uarldu30 Sea30 0e11 J ue payment until January 3Otb Mea

IL I 4 1 till m tle United Kingdom signed a six
I 2II 12 13 r 28 I 135 mouth contract whereby lenders will waive
IZI 17 151 sJ certain defaults and give it time to

2003 20 2025 25 OI restructure

JAIIIkYIpAIa AES is aggressively selling assets to
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II I 15329 mi
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expected to close in the current quarter
are subject to bank and regulatory approval Separately AES made arrangefchoange offerreFmance debt just days be ments to divest two other generatingre 300 lmDion m notes came due The businesses located n Australia to dif

new secured notes bearing a hety 10 ferent parties These sales with an ag

ncan generating businesses to a single
CASH POSmON YelrAvg

buyer in a transaction valued at about ccuab Ir s1

329 million including cash and the as

sumption of project debt The transactions Wonocaos 5

Day EPS liwin Or
n to moe to j ks 5b 10 I
G l IOrm I

gregate value of approximately 165 mil
lion are also expected to close during the
first quarter and are dependent on ex
ternal approvals
Investors should avoid untimely AS

haes in the year ahead The company
s been under financial stress relying on

asset sales and debt refinncngto reman
solvent We believe that AE pressing
needs tostrengthen the balance sheet will
sune earrungs growth for at least the next
year or two Our 3 to 5 year projections
though downward revised assume that
the company will make some headway on
the difficulhes it faceswklug the stock a

speculative choice
Michael P Malon Januar 10 2003
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19 1996 The inital public offenng of
18045000 shams was undentten by CS
Rrst Boston Morgan Stanley Pane Web

bet and SakmonBrothem The initial sham

pce was 1600 or200on a stocksplit
adjusted bass The company aims13 take

advanage of growing deregulation in Ihe
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AsstoCurmetUdues160100makeinstallmentpaymentstoCapineICnEusoCurrmUeS427overthenextnineyearstofulfillitsobliwooCaoSe110AOilueOeammExuesoutarngNeea0re0oIduelaejanComafFInanciaStreflgC



Selected Yeds
3 Months Year

Recent AsoASo 0
3O210 4001 401Re

nt1
3o3

A4onths Year A
oAgo 10
401TAXABLE

Market

Rates Discount
Rate1 252 00Federal
Funds1 752 50Prime
Rate 4 755 5030
clayCP LAI PI1 772 483
4nondLIBOR 1 872 48Bank
CDs6
month1 612 371
year1 922 545
year4 114 04U
5Treasu Sea rilles3
month1 72 206
month1 812 201

year1 672 16S
year4 433 73lO
year5 114 5030
year5 535 3030
yearZero5 745 36Mortgage

BacdSecurities GNMA
85

50FHLMC 86
00FNMA 89
00FNMA ARM5
89Corporate Bods5
87financial 10yearA Indus

ial2S30yearA5
06Utility 2S30yearA5
21L liy2530yearBaa BBB5
45ForeiBn Be ds10YearCanada

5

37Germany 5
18Japan 4
85Uniled Kingdom4
83F fertedtoci5
03Udlity 5
44Finandal A 5
52Financial AdjustableAoo

Treasury Security Yield Curve5

50o

3
6 I 2 5 t

30 Bond

Buye Indexes 20
BondIndex GOs 2S
BondIndex Revs General
Obligation Bonds GOs1

year5
yarAaa5
yearA lO

yearAaa 10

yearZ5
3OyearAaa 25

30yearA Revenue
BadsRev2530YearEducation
AA5 38Eleclric
AA5 39Housing
AA5 37Hospital
AA5 51Toll
Road Aaa5 445

935 447 095
675 347 005
705 086 974
525 236 916

796 327 176
936 977 647
227 527 667
637 927 875

O94 965 344
914 684 731
371 381 634
964 764 806

886 886 886
566 516 804
984 984 97576

5 035 095
575 325 401

702 033 701
952 223 a 3

803 O94
063 324
503 894 334
784 134 555
224 99S 175
46S 205 295

115 245
155 265
405 705
40S 875
155 30Federal

Reserve Data Recem

Levels Excess

Reserves Borrowed
Resenms Net
Free BorrowedReservesM1

Currency demanddepositsM2
M1 savings smalltime deposits M3
M2 largetime deposits BANK

RESERVES Two
WeekPeriod in Millions Hot Seasonally Adjusted Average

Levels Over the Last 12
260112 12011858

1374 484 50
6O O 1798

1314 484 MONEY

SUPPLY One
WeekPeriod in Billions Seasonally Adjusted Recent

Leveh 12
240112 1701Orange 1181
21172 38 95448
05467 719 7B077
48106 228 812

1 26W1 2 Wks 1491
4054 2722 151

649 394 1340
34O5 2328 Growth

Rates Over theLast 3Mos
6Mm 12Mm 5
10 58 03
48 99 958
811 813 29o



Total Returns Income Returns and Capital Appreciation of the Basi Asset Classes
Summary Statistic of Annual Returns

from 1926 to 2001

Geometric Arithmetic Standard SerialSeries Mean Mean Deviation Correlation

LargeCompScks
Total Returns i0Y12 70 20 02Income
4 44 41 50 87Capital

Appreciation6 18 019 60 03Ibbotson
Small Company Stocks Total
Returns 12 517 333 20 08Mid

apSt0cksl
otlReturns 11 4Inc

e4 2Capital
Appreciation Lo

wCap Stok7
09 8Total

Returns 11 74

21 60 8724

20 0215

729 80 04Income
3 9Ca

piAppecatin7 7Micro
CapStocks Total

Returns 12 5Income
2 7Capital

Appreciation9 73

91 911
29 118

639 42

71 815

838 80

880

040

110

900

10Long

TermCorporate BoadsTotal
Returns5 86 18 6Long

TermGovernment Bonds Total

Returns5 35 79 4Income
5

25 22 8Capital
Appreciation0 10 28 10

960

22Intermediate

TermCovertentTotal
Returns 5 35 55 70 15Income
4 84 83 00 96Capital
Appreciation0 40 54 40 22Treasury
Bills Total

Returns 3 83 93 292 Inflation
3

13 14 40 65Total
return isequal to the sum of three component returns income return capital appreciation return andreinvestment returnSource

Center for Research inSecurity Prices UniversityofChicago See Chapter7for details on decile construction 1576
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Key Variables in Estimating the Cost of Capital

Yalu
Yields RisklesRates
Longterm 20yearUS Treasury Coupon Bond Yield

Intermediateterm5year US Treasury Coupon Note Yield
Shortterm30day U Treasury Bill eld

Fixed Income Risk Premia2

Expected defaultpemium longterm corporate bondiotal return
longterm government bond total returns

Expected longterm horizonprmibmi0ntemgovernmertbicor
returns minus US Treasury bill total returnst
xpCtedintermettemhoroPeunintermdiaetrn
government bond income returns minus US Treasury bill total retumst

01

14

10

Market Benchmark

SP500 NYSE 1

58

44

16

Equity Risk Premia

Longhonzon expected equity risk premium large company tock
returns minus longterm government bond income returns
Intermediatehorizon expected equity risk premium iargecrnpqOcl
total returns minusitermediateterm government bond income returns
Shorthorizon expected equity risk premium large company stockttal
returns minus US Treasury bill total returnst

Size Premia

Expectedmidcapitalization equity size premium capitalization between
1115 and5252million

ExpectedIowcapitalization equity size premium capitalization betwee
269 and1115million

Expectedmicrocapitalization equity size premium capitalizationteiw
269 million

As of December 31 2001 Maturities are approximate

74 66

78 71

88 80

07 12

t4 18

33 37

2 Expected risk premia for fixed income are based on the differences of historical arithmetic mean returns from 19702001
3 Expected risk premia for equities are based on the differences of historical arithmetic mean returns from 19262001
4 See Chapter 7 for complete methodology

For US Treasury bills the income return and total return are the same

Note Examples of how these variables can be used are found in Chapters 3 and 4

1577 BI Valuation Edition 2002 Yearbook 2002
IbbotsonAssociates
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Table 42

State
Receipts and Average Cost of Gas Delivered to Electric Utilities by Census Division and

Main

Mmn

WtVini

Kmc

thousand bUlion thousand billion billionBtu centsmilionBtuMc0 Igtu Mcr Btu

481 496 980 10l 32 3623 3720 370

S93 908J 1258 1279 64902 64111 3620 4516
8930 908 1258 1279 6490 63986 3620 4508

273 2t30 23 z15 2123 z2a6t 3429 44o i
1 l 52 53 3922347 1721 1939 1760 14880 16192 3382 4126

300 301 159 160 2543 2629 3648 5028

343 343 162 163 2713 2331 3620 51161391 1403 898 922 13183 16088 3009 3694

87 88 50 51 1001 708 3538 4619

3752 38849 34971 3635 30861 198697 3849

3539 36656 3236 33654 295067 188189 382 51604 4 330 338 265 1226 3286 3295

1829 1884 2252 2332 10688 8380 4423 4399

8428 8683 10412 10713 92831 50561 3177 3969

5612 5741 2232 2272 38505 38299 5681 M59z3 z4 2s50 2569 3o75 3o45 76938 992 939 986 4711 10762 483739 41 4402
11569 11699 7R3 794

170 396 3966 384

10027 10126 4398 4438 62191 74964 4015 10027I542 1573 3437 3506 9075 35350 2892 3825
1149 1149 1064 L064 14115 1280 239 226

Source Federal Energy Regulatory Commission FERC Form 423 Monlhly Report ofCosand Quality of Fuels for Electric Plants

55
Energy Information AdministrationElectric Power Monthly January 2003
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Industry Pricing Factors
Combined Cycle Power Plants

Project engineers
figure turnkey

supply and

installation prices
for large plants

have increased

by at least

10 percent over

the last year

In the last year or so turnkey prices for large
utilityscale and merchant combined cycle
powrplant installations have increased by
around 10 to 13 overall

Understandably turnkey prices vary widely
from one project to another depending on the

need for access roads fuel gas pipeline
extensions training centers repair facilities
site location and the like

For budgetary pricing purposes we have

focuedon projects with comparable require
ments and scope ofsupply We have exclud
ed cost items such as overseas shipment cat

alytic NOx and CO reduction systems water

treatment power augmentation etc

Turnkey projects include supply and instal

lation of gas turbine heat recovery steam

generator steam turbine and electric genera
tor equipment associated balance ofplant
components plant engineering design and

construction services plant startup and com

missioning
We are quoting combined cycle plant prices

in year 2001 USdollars for turnkey supply
and construction ofstandard Ix I and 2x 1

modular designs equipped with basic balance

ofplant equipment and controls needed for
an operational installation

Gas turbine Skid mounted with minimal

enclosure generally for indoors installation

Standard starting and controls No steam or

water injection for NOx and no inlet air heat

ing orchilling Includes reduction gearing for

smaller engines
Steam turbine Condensing subcritical

single ordualpressure level some units

triple pressure with reheatAxial or radial

exhaust and water cooled heat rejection
Urfired HRSG Outdoors mounted heat

recovery steam generator with ductwork but

no bypass damper or catalytic section Dual

pressure level some units triple pressure

with reheat Short exhaust stack

Electric generators Generally aircooled

on smaller machines hydrogen cooling on

larger units Main stepuptransformer neu

tral grounding cubicle and nonsegregated
bus included

Balance ofplant Standard controls

not DCS and auxiliaries Does not include

substation pipeline fuel gas compressor
Includes minimal tank storage for liquid
fuels but no treatment system Office and

workshop buildings special tools opera

tional spares consumables black start

generator not included

per kW pricing
Industry practice is to evaluate and compare
combined cycle plant prices on the basis of

net plant output and efficiency at 59F15C
seal level and 60relative humidity on nat

ural gas fuel with system losses

Calculated per kW cost figures are based

on netplant power output measured across

the electric generator terminals

These dollar figures aredesigned for scop

lng studies and preliminary project assess

ment They do not include indirect costs that

add considerably to project budgets
Prices can vary considerably depending on

the scope ofequipment supply site specifics
geographic location currency valuations and

competitive market conditions

Construction costs also can vary dramati

cally as a function oflabor rates and specific
construction requirements at different site

locations worldwide

Fuel cost is also a factor There is a first

cost premium for high efficiency gas turbines

1584
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Combined Cycle Plants

and steam turbines For example a more effi

cient and more cornplex steam cycle will
increase the overall ptant cost

Triple pressure beat recovery boilers cost

more So do units with reheat and the multi

casing steam turbines that match these boil

ers also are more expensive

Efficiency effects

In midrange to base load service up to 8000

hours per year typically how these plants
operate the higher efficiency units produce
equipment payback years faster than lower

efficiency counterparts justifying their

greater initial cost

For a typical plant installation that is

expected to be in service 20 to 30 years fuel
costs are still the biggessingle cost ofrun

ning a power plant
Figure that over the roughly 25year life of

a base load combined cycle up to 70 percent
of total plant costsincluding acquisition
owning and operating costs and debt ser

viceare for fuel alone Its easy to see why
efficiency is so important

One OE1M notes that an increase of ever

single percentage point in efficiency can

reduce operating costs by1520million
over the life of a typical gasfired combined
cycle plant in the 400500MW range

The relative value of thermal efficiency is

specific to each site It depends on equip
ment price of fuel size of plant and opera
tional profile among others

Pricing roller coaster

Prices for large IPP and utilityscale com

bined cycles plummeted over a five to six

year period to hit historic Iow levels around

199798

Compared to the early 1990s these plants
were selling for 4550less than earlier
models installed at the beginning ofthe

decade But around xnid1998 prices started

turning around

Industry analysts point to the North

1585
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Combined Cycle Plants

American gas turbine buying spree starting
midsummer 1998 as the key to the rising
price trend

The release of pentupdemand particular
ly firlarge 60HzF technology gas tur

bines resulted in the production pipeline for

most OEMs currently being full
This has resulted in customers queuing up

for delivery slots and putting up with longer
lead times before equipment is delivered

More recently economic downturn has

caused a numberof power project postpone
ments and cancellations

Multiunitbuys and delivery slots are

changing hands and OEM vendors are

reportedly looking at speeding up deliveries
on certain models Prices are falling fast

Prepackaged designs
EPC firms and OEMs have dramatically cu

plant building schedules sometime in half

by developing standardizedpreengineered
and easily replicated package modules to

simplify plant design
These reference plants are designed for

and built with maximized factory production
and packaging for minimum onsitework

Computerized overall plant design cuts

materials and labor costs and jobsite prob
lems qnd delays by allowing a complete
plant down to the piping and wiring to be

designed and reviewed before any earth is

moved

Todayspreengineered complete com

bined cycle power plants can routinely be

installed in well under two years from con

tract signing to commissioning

Dollars per kilowatt

Standardized combined cycle plant per kW

prices are a function ofsize output of the

gas and steam turbines

lrices vary according to multiples ofunits

thai make up the plantaswell as the design
configuration ofboth the plant and its com

ponents
vluhishaft plants where each gas turbine

and steam turbine drives its own electric gen

erator are generally more costly than single
shaft designs

The singleshaft combined cyclewiththe

gas and steam turbine together driving oppo

site ends of an electric generator in a single
powertraineliminates one complete elec

thc generator and its attendant auxiliaries

Any reduction in power equipment usually
reduces price However somesingleshaft
plant designs fit an overrunning clutch

between the steam turbine and generator

This allows running the gas turbine simple
cycle on its own without the steam cycle
However it increases cost so that the single
shaft configuration ends up only about 3 to

5cheaper than amultishaft unit

Fudge factors

As noted turnkey prices for large plants have

increased substantially Part of the reason is

these plants have grown through higher tech

nology designs which can include air cooled

condensers and tighter emissions control

One power plant developer notes that the

steam turbines have also increased in price
over the past 12 months He indicates that

now they are also paying premiums for ship
ment slots for steam turbines just as they are

for gas turbines

An industry analyst claims that the increase

in combined cycle prices is primarily due to

nonOEMcomponents that make up the bal

ance of the plant and which are notactually
manufactured by the OEMs

In order to maximize production the OEMs

have farmed out much ofthe combined cycle
equipment as modules he claims

Ifyou look at a combined cycle plant lay
out it is really made up of about 10 modules

gas turbine electric generatorssteam tur

bine heat recovery boiler condenser cool

ing lube oil fuel controls fire suppression
water treatment and probably one or two

more he says
All these modules are supplied by an out

side source and put together by a contractor

Modules and contracting costs make up

approximately 50 to 55 percent ofthe total

plantscost

In addition there has been a shift to go to

dry cooling to conserve water makes per

mitting easier and putting the combined

cycle power modules inside a building on

raised pedestals
This would be called a dry indoor plant

and adds anywher6 from 3 to 5 percent to the
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total cost OVer a comparable wet outdoor

plaut
There is another factor which he calls

hidden costs This is an advance payment
required in order to secure a production space
in the current schedule

Ifthe down payment not recoverable is
say three percent that gives you at east a

1 price increase based on the interest cost

of the down payment

Advanced technology
Manufacturers have improved both gas and
steam turbine technologies and performance
Increased power density reduces costs on the

gas turbine and steam turbine portions
For a given amount oflabor and materials

the advanced technology designs produce
many more kW of power than their predeces
sors of only a decade ago
Optinizing the gas turbinetosteam turbine

size and design has produced economies and

boosted overall plant performance
Precise matching of the gas turbine design

performance parameters to the HRSG and

steam turbine design greatly improves Overall

plant performance

Scoping studies

As noted the S figures quoted in the GTW
Handbook me designed for scoping studies
and preliminary project assessment They
are not sticker prices

While equipment prices listed reflect an

average level there is a fairly wide range
usually upward rarely downward

This results from OEM orpackager
competitive position geographical area

marketing strategies currency valuations

and production capabilities
As noted currently many order books are

filled boosting prices for the foreseeable
future unless market conditions change
dramatically

Axnergy
ombustion Turbine Inlet Air Coolin

We increase the output of your power plant

Why inlet fogging
Inlet fogging provides numerous a

vantages over alternative types of

cooling
Near 100 adiabatic cooling
1power increase for every 2

temp decrease
Fog intercooling possible 5

power increase for 1increase
iff mass flow

NegJigible pressure drop
Low capital cost

Minimal downtimefor installatio

Easy retrofit installation no

stmdural modification to filter

house

Minimal parasitic load
Fast ROI
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Excluded costs

These turnkey price levels are fornofrills

plants with minimal equipment and services

Extended site work such as cogenerated

process steam or utility plant tieinsare not

covered nor are extensive buildings work

shops substations

Special tools and operational spares such

as combustor baskets blades and vanes etc

are also not inluded

Additional costs must be added to these

prices for emission controls which can

include water or steam injection for NOx

treatment in the combustor

Ifpostfiring eatment with selective cat

alytic reduction is applied to meet tight regu

latory levels this will add substantially to the

plant initial capital costs and operational
expenses

For example one project developer in the

USis budgeting an additional 5 million

per 4n MW unit to pay for combustion water

injection and downstream catalytic reduction
to remove postcombustionNOx and a CO

emissions
Also not included are the indirect Costs for

items such as interest during construction
financing and legal fees licensing and per
mitring insurance and bonding workmans

compensation sales tax extensive inland

freight ownerscost and overhead and pro

ject contingency funds

It is up to you and yourengineering consul

tants to review and evaluate all these factors

during the bidding process when shopping
for new gas turbine combined cycle generat

ing capacity

1588
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IndustryIrice Levels
Combined Cycle Power Plants

Budget prices in year 2001 USdollars for turnkey equipment supply and installation of
modular plants powered by natural gasfired gas turbine unfired multipressure ItRSG
without a bypass stack condensing multipressure steam turbine electric generators
associated balance of plant equipment engineering procurement construction services

plant startup and commissioning

Net Plant

Plant Model Output
STAC 60 73MW

GPCS 80 79MW

STAC 70 95MW

STAC 100 138MW

SLM1600PA 174MW

STAC 130 177MW

KA351 228MW

CC201 283MW

CC12500 317MW

THM 130411 329MW

FT8 329MW

KA10B1 361MW

I x RB2116556 367MW

CC12500 384MW

CC105P 385MW

1 x RB2116562 406MW

I x RB2116762 415MW

1 xRB2116761DLE 442MW

CC16000 556MW

Heat Rate Net Gas Steam Budget per
BtukWh Effic Turbines Turbines Price kW

8620 Btu 396 lxTaurus 60 lxl8MW 1P 5475000 750

8470 Btu 403 lxM7A01 lx24MW 1P 7900000 1000

8180 Btu 417 lxTaums70 lx20MW 1P 7125000 750

8380 Btu 407 lxMars 100 lx30MW 1P 10350000 750

7280 Btu 468 lxLM1600 lx46MW 2P 15900000 912

8000 Btu 427 lxlitan 130 lx37MW 1P 12900000 730

7880 Btu 433 1xGT35 lx62MW 2P 19100000 840

7670 Btu 445 2xPGT10 lx10 MW 2P 24100000 852

6850 Btu 498 1xLM2500 lx84MW 2P 25600000 808

7497 Btu 455 2x130411 lxll MW 2P 26000000 790

6865 Btu 497 lxFT8 lx88MW 2P 25800000 740

6760 Btu 505 lxGT10B lx12 MW 2P 28340000 785

6725 Btu 507 lxRB211 lxll MW 2P 24400000 665

6570 Btu 519 1xLM2500 lx12 MW 2P 27300000 710

8180 Btu 417 lxFr5PA tx18 MW 2P 24260000 630

6535 Btu 522 1xRB211 lx12 MW 2P 27000000 665

6435 Btu 530 1xRB211 lx12 MW 2P 27200000 657

6275 Btu 544 1xRB211 1x12 MW 2P 28700000 650

6620 Btu 525 lxLM6OOOPC lx13 MW 2P 36975000 665
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Net Plant

Plant Model Output

KAX1001 620MW

S106B 643MW

1 xTrentDLE 660MW

FT8 Twin 667MW

1 W251B 715MVV

KAIOB2 732MW

2 x RB2116556735MW

I x Trent 742MW

KA8C1 774MW

CC205P 778MW

2025 805MVV

2 x RB2116562813MW

KA8C21S 820MW

2 x RB2116762828MW

KAl0C2 836MW

2x RB2116761DLE 884MW

1S643A 998MW

lxP200PFBC 1000MW

CC26000 1065MW

S106FA 1071MW

KAX1002 1245MW

S107EA 1302MW

S206B 1307MW

2 xTrentDLE 1320MW

2W251B 1435MW

KA13D1 1471MW

2x Trent 1482MW

Heat Rate

BtukWh

6320 Btu

6970 Btu

6285 Btu

6770 Btu

7140 Btu

6730 Btu

6725 Btu

6470 Btu

6740 Btu

8110 Btu

6890 Btu

6530 Btu

6825 Btu

6355 Btu

6590 Btu

6270 Btu

6540 Btu

8030 Btu

6610 Btu

6440 Btu

6285 Btu

6800 Btu

6850 Btu

6285 Btu

7110 Btu

6920 Btu

6470 Btu

Net

Effic

540

490

543

504

478

507

507

527

506

421

495

522

500

537

518

544

522

425

516

530

543

502

498

543

480

486

527

Gas
Turbines

IxGTX 1 O0

lxFr 6B

1xTrent

2xFT8

1xW251B1112

2xGT10B

2xRB211

lxTrent

lxGT8fi

2xFr5PA

2xH25

2xRB211

IxGT8C2

2xRB211

2xGT10C

2xRB211

lxV643A

IxGT35P

2xLM6000PC

IxFr6FA

2xGTX 100

IxFr 7EA

2xFr 6B

2xTrent

2x251B1112

1xGT13D

2xTmnt

Steam

Turbines

lx21 MW 2P

lx24 MW 2P

lx16 MW 2P

lx18 MW 2P

lx25 MW 2P

lx25 MW 2P

lx23 MW 2P

lx16 MW 2P

lx25 MW 2P

lx27MW 2P

lx28 MW 2P

lx24 MW 2P

lx26 MW 2P

1x24 MW 2P

lx27 MW 2P

lx25 MW 2P

lx31 MW 2P

lx83 MW Cond

1 x22 MW 2P

Budget
Price

41000000

41800000

42900000

42200000

55600O00

48500000

46300000

44500000

52300000

47850000

49500000

51200000

52000000

52200000

53000000

55700000

83300000

110000000

69760000

lx40 MW 3P RH 88400000

lx42 MW 2P

lx48 MW 3P

lx49 MW 2P

lx32 MW 2P

lx51 MW 2P

lx53 MW 1P

lx32 MW 2P

7500000

79100000

848OOO0O

85000000

96000000

83100000

85000000

per
kW

661

650

650

630

777

663

630

600

630

615

615

630

634

630

634

630

832

11oo

655

825

602

607

648

644

669

565

573
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Net Plant Heat Rate Net
Plant Model Output BtukWh Effic

1842 1630MW 6630 Btu 515

KA11N21 1680MW 6860 Btu 497

1WS01DSA 1730MW 6760 Btu 505

Cobra 2643 1834MW 6595 Btu 517

S109E 1892MW 6570 Btu 520

2643A 2011MW 6490 Btu 526

MPCP1M701D 2125MW 6635 Btu 514

S206FA 2187MW 6305 Btu 541

1V942 2329MW 6600 Btu 517

1S843A 2600MW 5980 Btu 571

KA241ICS 2600MW 6040 Btu 565

S107FA 2626MW 6090 Btu 560

S207EA 2636MW 6700 Btu 509

1WS01F 2833MW 6090 Btu 560

1S942A 2943MW 6190 Btu 551

2W501D5A 3469MW 6740 Btu 506

1SW501G 3650MW 5880 Btu 580

KA261 3780MW 5985 Btu 570

S109FA 3908MW 6020 Btu 567

1SV943A 3922MW 5945 Btu 574

MPCP1M701F3977 MW

S107H 4000MW

MPCP2M701D 4266MW

2V942 4666MW

Cobra 2942 4779MW

KAl3E22 4800MW

KAl1 N23 5170MW

5988 Btu

5690 Btu

6610 Btu

6590 Btu

6506 Btu

6450 Btu

6550 Btu

570

600

516

518

524

529

521

Gas

Turbines

IxV842

IxGT11 N2

1x501D5A

2xV643

lxFr 9E

2xV643A

1xM701D

2xFr 6FA

IxV942

IxV843A

IxGT24

IxFr 7FA

2xFr 7EA

lxWS01F

1 xV942A

2x501D5A

lxW501G

1 xGT26

lxFr 9FA

IxV943A

lxM701F

IxMS7001H

2xM701D

2xV942

2xV942

2xGT13E2

3xGT11 N2

Steam

Turbines

lx60 MW 2P

lx56 MW 2P

lx59 MW 2P

lx64 MW 2P

lx70 MW 2P

lx75 MW 2P

lx70 MW 2P

lx84 MW 3P R

lx86 MW 2P

lx84 MW 3P R

lx102 MW 2P

lx95 MW 3P R

lx101 MW 3P

lx103 MW 3P R

1x95 MW 3P R

lx118 MW 2P

lx125 MW 3P R

lx140 MW 3P R

lx142MW 3P R

lx120 MW 3P R

lx132 MW 3P R

lx140 MW 3P R

lx142 MW 2P

lx173 MW 2P

lx178 MW 2P

lx167 MW 2P

lx172 MW 2P

Budget per
Price

89900000 551

91600000 545

95900000 554

96600000 528

101695000 537

108270000 538

110860000 522

119500000 548

118100000 508

126440000 486

126300000 485

130960000 499

130800000

133150000 470

128900000 438

157800000 455

158400000 434

157360000 416

157200000 402

155230000 396

157300000 395

200000000 500

182200000 427

181500000 389

183000000 383

185900000

198000000 383
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Net Plant

Plant Model Output

S207FA 5298MW

S207FB 5625MW

2W501F 5685MW

2V942A 5876MW

S507EA 6200MW

3V942 7195MW

KA13E23 7200MW

2W501G 7350MW

2V943A 7839MW

S209FA 7869MW

MPCP2M701F 7996MW

Heat Rate
BtukWh

6040 Btu

5920Btu

6060 Btu

6200 Btu

6800 Btu

6490 Btu

6450 Btu

5880 Btu

5980 Btu

5980 Btu

5955 Btu

Net
Effic

565

575

563

550

502

526

529

580

571

571

573

Gas
Turbines

2xFr 7FA

2xFr 7FB

2x501F

2xV942A

5xFr TEA

3xV942

3xGT13E2

2xW501G

2xV943A

2xFr 9FA

2xM701F

Steam
Turbines

lx196MW 3P R

lx204 MW3P R

lx207MW 3P R

lx230 MW 3P R

3x68 MW 3P

lx270MW 2P

x250 MW 2P

lx245 MW3P R

lx282 MW 3P R

x289 MW 3P R

lx267MW 3P R

Budget per
Price kW

206600000 390

216400000 385

214890000 378

201555000 355

232620000 375

271600000 377

271370000 377

310170000 422

268100000 342

273600000 348

267700000 335

1592

20012002 GTW Haxldbook 4



Keep in mind the difference between
LHV and HHV in making fuel calculations

Gas turbine performance is calculated on the
basis of the lower heating value LHV of the
fuel to be burned wherefis fuel supply and pur
chase contracts are figured on the basis of high
er heating value HHV

The difference between them is Btu content

you pay for but do not see as power output
Technically it is difficult toexplain But it
relates to fuelbound hydrogen which forms
water as a byproduct of combustion and is
wasted in the exhaust

HHV is measured on the basis of the chemical
energy in the fuel which accounts for the total

heat given up When the fuel is burned including
formation of water vapor while LHV measures

the useable energy
In practical terms some 6 by weight of

liquid fuels is wasted versus 11for natural

gas fuel Or put another way you must increase
LHV fuel consumption by a factor of106 for

liquid fuels and by 111 for gas

Cycle studies for gas turbine projects are done
on an LHV basis and fuel requirement on an

HHV basis This means you must figure on

supplying more fuel than called for in the

specifications and performance calculations

Bulk weight of liquid fuels This table lists the weights of various liquid fuels For gaseous fuel
3500 cubic feet of still gas is equivalent to one42gallon barrel of liquid fuel

Gravity Gallons Pounds Pounds Barrels per Barrels per
at 60F per per 42Gal Short Ton Metric Ton

Type Fuel Average Pound Gallon Barrel 2000 Lbs 2205 Lbs

Crude OilUS imports 256 013333 7500 lb 315 lb 6349 bbl 6998 bbl

Crude OilUS domestic 360 014217 7034 lb 295 lb 6770 bbl 7463 bbl

Distillate Oil 313 013817 7237 lb 304 lb 6580 bbl 7253 bbl

Residual Oil 180 012687 7882 lb 331 lb 6041 bbl 6660 bbl

Liquefied Petroleum Gas 022104 4524 lb 190 lb 10526 bbl 11603 bbl

Cross index to Btu content of fuels HHV This table lists HHV values of various liquid fuels
For approximate performance calculations figure on an LHV of 18400 BtuIhfor distillate or
crude oil

Fuel Type and Bulk
42Gal Bbl 1000CuFt 42Gal Bbl 42Gal Bbl 42Gal Bbl
Crude Oil Natural Gas Distillate Residual LPG

Btu Content x 106 5800 Btu 1035Btu 5825 Btu 6287 Btu 4011 Btu

Crude Oi142gal barrel 1000 5604 0996 0923 1446

Dry Natural Gas 1000 cu fi 0178 1000 0178 0165 0258

Distillate Oil42gal barrel 1004 5628 1000 0927 1452

Residual Oil42gal barrel 1084 6074 1079 1000 1567

LiquefiedGas42gal barrel 0692 3875 0689 0638 1000

1593 20012002 GTW Handbook 79



Industry Pricing Factors

Simple Cycle Power Plants

Quoted price
levels are arrived

at as a consensus

of users and

suppliers on what

they consider

reasonable

for budgeting
purposes

Budget price levels reported in the Gas

Turbine World Handbook are derived from a

number ofdifferent sources including owner

operators consulting firms packagers and

gas turbine builders

The individual prices sometimes vary con

siderably We adjust the results of our field

research to arrive at a consensus price that

the majority of industry contacts consider

reasonable for a single unit purchase
In the case of simple cycle gensets and

packaged plants the budget prices quoted are

EOBthe factory in year 2001 USdollars

for basic gas turbine packages without the

bells and whistles or accessory systems
Based on bare bones gas turbine and elec

tric generator package equipped with basic

systems and controls needed for an opera
tional installation

Gensetpackage Skid mounted single
fuel gas turbine and driven electric generator
Includes regular gas turbine start fuel for

warcling and lube oil systems standard con

trois

Electric generator Primarilyahcooled

designs TEWAC for generators below 150

MW output and hydrogencooleddesigns
over 150 MW Even for the larger units how

ever air cooling is becoming more popular
as a lower priced alternative

Balance ofplant Air inlet filter and intake

silencer stack with exhaust silencing vibra

tion monitoring system and controls

Packaged gensets are normally housed out

doors in acoustic enclosures with ventilation

and fire protection systems Fuel gas com

pressor not included

Emissions control Dry low NOx combus

tion is included when it is a standard design
feature of the specified gas turbine model

But the budget prices do not include NOx

water or steam injection nor postfiring treat

ment such as NOx orCO catalytic reduction

per kW pricing
It is important to evaluate and compare gas
turbine genset and power plant prices on the

same basis

Industry practice is to relate the total price
to base load output on natural gas fuel at 59F

15C ambient sea level site conditions and

60 relative humidity without water or

steam injection for NOx or power augmenta
tion unless otherwise specified and without

duct losses

Gas turbine models identified as steam

injected designs are an exception In this

case the output rating is quoted for base load

operation with steam injectionbutwithout

inlet or exhaust duct losses

For electric gensets the quoted nominal

ISO rating represents the gross power output
measured across the electric generator termi

nals As such it includes electric generator
efficiency and any reduction gearing losses

Installation extra

The prices shown in the GTW Handbook do

not reflect associated plant costs suchas site

engineering and installation services that typi
cally can more than double equipmentonly
acquisition costs

Complete turnkey plant outlay such as frans

portation and taxes engineering procurement
and construction services legal and financial

fees startupcommissioning spares and

operator training can add tremendously to pro

ject costs

For steam and water injected gas turbine

units the quoted price includes all of the on

1504
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Simple Cycle Plants
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engine components and hardware necessary to
run steam or water through themachine

But it does not include the offengine steam

production equipment such as heat recovery
boiler oroncethrough steam generator nor

any water treatment hardware and supplies
Depending on the number ofunits ordered

scope ofequipment supply site specific
requirements geographic location andcom

petitive market conditions prices vary consid

erably
As the past two years have shown market

demand and supply inevitably are the most

important factors in determining price levels

Under all scenarios however big buys for

multiple unit installations can reduce the unit

cost substantially
Changes in currency valuations also play an

important role sometimes dramatically since

competitive suppliers must take into account

their impact on profit margins and costs

Fuel efficiency
In areas ofpremium fuel prices the better
thermal efficiency designs almost always
command higher first cost than lowerefficien
cy models in the same output range

This reflects the increased engineering man

ufacturing and materials costs that suppliers of
advanced gas turbine designs must recover

through higher equipment prices
In the tong run however the level ofnat

ural gas pricing primary fuel for mostof
these machines determines the value of
thermal efficiency relative to fuel costs and

number ofhours the plant will operate
For midrange to base load service higher

efficiency plants can produce equipment pay
back periods many years faster than lower

efficiency competitors justifying their

increased fast cost

By contrast fuel efficiency is relatively
unimportant for peaking machines that run

less than a few hundred hours a year

Availability reliability andstart time take

precedence over thermal efficiency
This is especiallytue in grid areas where

daily hourly or seasonal price swings are

high

Low emissions

Increasingly stringent emissions regulations

are spreading beyond industrializedcountries

to developing nations and even remote off

shore platform operations
Depending on fuel type and allowable emis

sion levels the cost ofgas turbine emissions
controls and post combustion treatment sys
terns can add substantially to the base price of

a plant
In general the tighter the air quality emis

sion regulations the more you will have to

spend on gas turbine and plant equipment
Basic emission control systems include

water or steam injection for NOx reduction on

natural gas or distillate fuels

Some installations also add postfiring treat
ment with NOx and CO catalytic reduction
adding substantially to balanceofplantand

operating costs

One extreme example is an LM6000 peak
ing station project in the USnortheast that is

budgeting an additional 5 million per unit for
NOx and CO reduction

This covers the costs ofan engine water injec
tion system adownstream selective catalytic
reduction system to reduce NOx and a separate
CO removal system

Today several gas turbines are being
equipped with dry lowNOxCOcombustors
for operation on natural gas fuel However a

few systems are coming outwith dry low emis
sions on distillate as well

On the larger frame engines dry NOx sys
tems are often provided as standard equip
ment and the per kW levels do not increase
that much due to the production volume ofthe
fuel system equipment

This is generally tree of DLE system designs
that are relatively simple to engineer and
install CIhere is more room in the combustion

section
In othercases especially on the aeroderiva

tire machines complex dry Iow emissions

systems can add up to 10 or more to the

engine cost

In most cases these DLE units are com

pletely new replacements ofthe original air

craft propulsion designs that are fully annular
units designed for liquid fuel only

Extras cost more

Not COvered in the prices quoted are the elec

trical substation switchyard pipeline connec
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tions fiel gas compressor skid

Nor re fuel storage andueatment systems
for liquid fuel included No black start genera
tor sets Administrative offices Separate mod

ular control room workshops storage build

ings spares and consumables are not ineloded
Also not covered water or steam injection

systems for NOx conuol complex multilevel

inlei filtration inlet chillers orantiicesystems
tall exhaust stacksor chimneys electrical dis
uibution or main stepuptransformers and

switchgear and motor control centers poured
concrete foundations and foundation bolting

Pricing factors

Bulk purchases can create significant volume

discounts affecting unit price levels How

badly an OEM wants to enter or succeed in a

particular market makes a difference

Trade ariffs set up to tax imported equip
ment can significantly add to thepackaged
price at rates of3and higher

Similarly attractive financing packages and

Iowinteaestor no interest loan availability
can affect the budget price of the gas turbine

generatorset

Age of the gas turbine design can also be a

factor in setting prices New machines are

often heavily discounted to get production
prototypes out into the field

Some ue downright giveaways to accumu

late operating hours field experience and

provide a showcase for prospective cus

tomers

Later as the design is accepted into the mar

ketplace prices are increased to normal levels
Older machines besides being less efficient

can often be steeply discounted since the orig
inal cos ofengineering design product
development and production tooling and facil

ities have long since been repaid
Unit upratings also tend to reduce per kW

levels An uprated machine for example can

carry exactly the same equipment price as its

predecessor But because of its higher output

it will show up with lower per kW cost in

comparative evaluations

Gross versus net plant ratings will also have

an impact on per kW pricing In the GTW

Handbook we try as much as possible to

quote net plant ratings where available

Scoping studies

Budgetary per kW prices are intended for

preliminary project assessment and evaluation

of power generating equipment
Installed and complete turnkey plant costs

can conservatively add between 60 and

100 to the equipmentonlyprices shown

here

While equipment prices listed reflect an

average level there is a fairly wide mnge

pward and downwardresulting from OEM

orpackager competitive position geographi
calarea marketing strategies and production
capabilities

Most important price factor is supply and

demand In a sellersmarket for the 180MW

class F technology units price sometimes

takes a back seat to product availability
Industry analysts note that despite major

price increases buyers are paying full retail

for these machines and are queuing up for

delivery slots some of which stretch out

through 2005

As a project developer owneror ooerator it

is up to you and yourengineering consultants

to evaluate all these factors during the bid

process when shopping for new gas turbine

generating capacity

200t2002 GTW Handbook 13
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RFP Bid Specifications for
Six50MWPeaking Plants

Two years ago the City Department ofWater and Power in
Los Angeles California invited sealed proposals to furnish
and deliver approximately 300 MW of gas turbine peaking
capacity

DWP bid documents insisted that time is ofthe essence

in the resulting contract Units were to be installed before

June 1 2001 requiring delivery at the Department by
March 15 2001

All equipment shall be completed and delivered by the
contractual dates Late delivery will face substantial liqui
dated damages based upon the Departmentsanticipated
loss ofrevenue caused by late delivery

Proposers are requested to furnish and deliverFOB
Department facilities within a radius of 75 miles ofLos

Angeles six new combustion gas turbine generators

each unit not to exceed 49 MW in capacity complete with
all equipment and systems necessary for a continuously
functional installation which also meets Best Achievable
Control Technology criteria

Scope ofsupply
Each unit was to include but notbe limited tocombus
tion gas turbine with generator dual fuel capability for
natural gas and distillate oil dry low NOx combustors
base plate mountings access ladders and walkways inlet
filter and intake silencer with structural supports

Also to include starting system compressor wash system
lube oil systems fireprotection system acoustic enclo

sures space conditioning internal lighting fuel gas
compressors generatorbreaker step up transformer
power system stabilizer ducting and stack

The specifications called for a CO and NOx selective cat

alytic reduction system for each machine including sauc
rural supports housing reactors catalyst andammonia

supply transfer conditioning and injection equipment
Engine protection equipment included monitoring insUu

merits vibration monitoring system and controls and

drawings service manuals operating manuals and opera
tor training for each piece ofequipment furnished

Extr
The Department requested separate prices for specific
optional equipment black start capability per unit inlet
aircooling system modular control room switchgear
motor consol center synchronous condensing
capability

It also requested separate itemized pricing for recom

mended spare pans and special tools and left the door

open to vendor recommendations The Department
will consider otheroptional equipment and alternate

proposals
RFPsumiLcls were required to include for each piece

ofequipmenthrnished all information necessary to

obtain regulatory permits including guaranteed perfor
mance characteristics all operating characteristics
process system and equipment descriptions schematic

system process drawings
Also to itemize component installation requirements

including space weight handling dimensions and oca
tions ofall interface connections maintenance require
ments including access lifting handling inspection and

service intervals and component life expectancies

Site work

The cost of assembly on a foundation provided by the

Department was to be included as an optional item in the

proposal
Proposals were also to include daily charges for field

engineering services applicable ifanother entity other
than the selected vendor was selected for the installation

ofthe equipment

Bid award

On September 5 2000 the DWP awarded GE Packaged
Power Inc a149363000 contract for six LM6000

enhancedSprint gas turbine gensets and balance of plant
equipment At a nominal ISO base load output rating
of47 1VPN each on natural gas fuel this works out to

530 per kW

1597
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Industry Price Levels
Simple Cycle Power Plants

Budget prices in year2001 US dollars for basic electric power generator packages including
a singlefuel gas turbine air cooled electdcgeoerator some larger units hydrogen cooled
skidand enclosure inlet and exhaust ducts with silencers standard control and starting systems

conventional combustion system unless otherwise designated as dry Iow emissions DLE

models

Base Load

Plant Model Output

vPs1 496 kW

ST6L813 848kW

Makila TI 1050 kW

Saturn 20 1210 kW

KG23C 1450 kW

M1A13D 1473 kW

KG23E 1830 kW

ST18A 1960 kW

OGT2500 2730 kW

UGT2500 2850 kW

M1T13D 2900 kW

VPS3 3105 kW

ST30 3340 kW

Centau 40 3515 kW

VPS4 3570 kW

501KBS 3950 kW

GTE S4 4100 kW

ST40 4040 kW

Heat Rate

BtukWh

16570 Btu

1312Btu

12580 Bu

14025 Blu

21 620 Btu

14230 Btu

21070Btu

11300 Btu

12515 Btu

12430 Btu

14460 Btu

12775 Btu

10660 Btu

12240 Btu

11800 Btu

11765 Btu

14130 Blu

10310 Btu

Efficiency

206

20
271

243

158

240

162

302

273

275

236

267

320

279

289

290

241

33i

Budget per

Price kW

435000 677

677500 799

88000o 838

675000 558

1070000 738

940000 638

1200000 656

1200000 611

1435000 526

1390000 488

1625000 560

1520000 490

1600000 479

1400000 398

1601000 449

t600000 405

1230000 300

1800000 446

2012002 GTWHndbook 27
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GTW Simple Cycle Budgel Pdce

Base Load
Plant Model OutPut

Centaur 50 4600 kW

GTES5 5200 kW

Taurus 60 5200 kW

PGT5 5220 kW

Typhoon 525 5250 kW

501KB7 5275 kW

M7A01 5840 kW

PGTSB 5900 kW

GTES6 6200 kW

501KH5 steam iniection 6420 kW

60IKB9 6450 kW

GT6001 6700 kW

UGT6000 i 6700 kW

Tornado 6750 kW

M7A02 6960 kW

Taurus 70 7520 kW

Tempest 7910 kW

601KBll 7920 kW

UGT6000 8300 kW

THM130410 9320 kW

UGT10000 10000kW

63142J 10450kW

Mars 100 10690kW

THM 130411 10760kW

PGTIOB 11700 kW

Heat Rate

BtukWh

11630 Btu

13050 Btu

11225 Btu

12720 Btu

11200 BIu

11200 Btu

1 t 230 Btu

10700 31u

1Z780 Btu

8560 Btu

10615 Btu

10840 Btu

11270 Blu

10820 Btu

11050 Blu

10100 Btu

10940 Btu

10350 Blu

10650 Btu

12170 Btu

10220 Btu

13320 Btu

10520 Btu

11460 Btu

10660 Blu

Efflcency

293

261

304

268

305

305

304

319

399

321

315

303

315

309

338

312

330

320

280

342

256

324

298

320

Budgel
Price

1600000

1534000

1800000

1900000

1850000

I750000

2310000

20500O0

1705000

2300000

2450000

2700000

52100000

2650000

2700000

2670000

2750000

32O0OOO

2350000

3520000

3350000

3750000

4000000

3730000

4700000

per

kW

348

295

346

364

352

332

396

347

275

358

380

403

313

393

388

355

348

404

283

378

335

359

374

347

4O2
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GTW Simple Cycle BudlctPriu

Base Load
Plant Model Output

GrEs12 12000 kW

Cyclone DLE 12875 kW

Titan 130 13500 kW

SBGO1 13570 kW

PGT16 113750 kW

LM1600PA 13750 kW

LM1600DLE 13750 kW

H15 13800 kW

MF111B 14570 kW

Avon 14580 kW

GTES 16 16000 kW

UGT10000 STIG 16000 kW

steam injection

UGT16000 16300 kW

LM1600PBSTIG 16900 kW

seam injection

GT35 17000 kW

L20A 17000 kW

UGT15000 17500 kW

LM2000 18000 kW

UGT15000 20000 kW

PGT25 22450 kW

LM2500PE 22800 kW

GTIOB 24770 kW

UGT15000SrIG 25000 kW
steam injection

R62116556 25360 kW

Heat Rate

BlulkWh

10240 Btu

9820 Blu

10250 Blu

11490 Btu

9670 Btu

9865 Btu

9865 Btu

11010 Btu

11020 Blu

12100 Btu

9790 Btu

7950 Btu

11230Btu

8605 Btu

10600 Btu

10040 Btu

9750 Btu

9615 Btu

9480 Btu

9395 Btu

9280 Btu

9985 B1u

8100 Btu

9745 Btu

Efficiency

333

348

333

297

353

346

346

310

310

282

349

430

304

397

322

340

350

355

360

363

368

342

421

350

Budget
Price

3000000

4650000

4500000

5930000

6750000

8000000

8500000

630000o

6200000

5200000

4000000

4500000

3950000

8280000

59 4OOO

6665000

6275000

7950000

6500000

9900000

9575000

7495000

7250000

7900000

per
kW

250

361

335

437

491

582

618

456

425

357

250

281

242

49O

348

392

359

440

325

441

420

303

290

311

20012002GTW
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GTW Simplc CcJc Budt

Base Load
Planl Model Output

FT8 25490 kW

UGT25000 26200 kW

PG5371PA 26300 kW

H25 26900 kW

LM250OPH sleam iniecflon 28280 kW

LM2500PK 28600kW

RB2116562 28775 kW

GT10C 29060 kW

RB2116762DLE 29430kW

MF221 30000 kW

RB2116761DLE 31 750 kW

IMSO00 33550 kW

PG6561B 39620 kW

UGT25000 STIG 40100 kW
steam injection

PG6581B 42100 kW

GTXIOO 43000 kW

LM60OOPD 42330 kW

LM6000PDDLE 42400 kW

LM6000PC 43700 kW

LM6000PC Sprint 48060 kW
water injeclion
W251B1112 49500 kW

IMSOOOSTIGsleam injectioo 50100 kW

Trenl DLE 51190 kW

FT8 Twin 51350 kW

GTSC2 57000 kW

Heat Rate

BtukWh

8950

9550 Btu

11990 Btu

10280 Btu

8325 Btu

8860 Btu

9225 Btu

9480 Blu

9030 Btu

10670

8735 Btu

9210 Btu

10710 Btu

7990 Btu

10640 Btu

9215 Btu

8310 Btu

8200 Btu

8105 Rtu

8430 Btu

10450 Btu

7950 Btu

8210 Btu

8890 Btu

10100 Btu

Efficiency

381

357

285

332

410

385

370

360

37

320

391

371

319

427

321

370

411

46

421

405

326

429

416

384

338

Budget
Price

9725000

6800000

7680000

8300000

11500000

i0500000

8900000

8495000

9600000

10000000

10300000

12900000

13100000

8200000

14600000

11828000

14600000

15400000

14200000

16100000

14000000

15150000

16000000

16500000

16100000

per
kW

382

260

292

3O9

407

367

309

292

326

333

324

384

331

204

348

275

345

363

325

335

284

303

312

322

281
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Simple CTcle Budel Prices

Base Load
Plant Model Outpul

Tren 58000 kw

V643 63000 kW

V643A 67100 kW

PG6101FA 70140 kW

PG7121EA 85400 kW

UGT110000 114500 kW

GT11N2 116500 kW

W5Ol D5 120500 kW

PG9171E 123400 kW

MT01 DA 144100 kW

V942 157000 kW

GT13E2 165100kW

PG9231EC 169200 kW

PG7241FA 171700 kW

GT24 1 79000 kW

V843A 1I0000 kW

W501F 1136500 kW

V94A 190700 kW

PG9311FA 243000 kW

WS01G 253000 kW

PG9351FA 255600 kW

GT26 262000 kW

V943A 265900 kW

M701F 270300 kW

M70 IG 334000 kW

Heat Rate

BtukWh

8528 Btu

9640 Btu

9810 Btu

9980 Btu

10420 Btu

9480 Btu

I0050Btu

9840 Btu

10100 Btu

9810

9920 Btu

9560 Btu

9770 Btu

9420 Btu

9098 Btu

8980 Btu

9130 Btu

9660

9360 Btu

8760 Btu

925O Btu

8930 Btu

8840 Btu

8930 Btu

8630 Btu

Efficiency

400

354

348

342

328

350

339

347

338

348

344

357

349

362

375

3o

374

353

364

85

369

382

386

382

395

Budget per
Price kW

17350000 299

17700000 281

20600000 308

22200000 317

21200000 248

14000000 122

24100000 207

25800000 214

25900000 210

29400000 204

30500000 194

35200000 213

35200000 208

40500000 236

39300000 219

39700000 220

40400000 217

37500000 197

47100000 194

49700000 196

51000000 199

51900000 198

50400000 190

51000000 189

60700000 182
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Keep in mind the difference between
I JHV and HHV in making fuel calculations

Gas turbine performance is calculated on the
basis of the lower heating value LHV of the
fuel to be burned whereas fuel supply and pur
chase contracts are figured on the basis of high
er heating value HHV

The difference between them is Btu content

you pay for but do not see as power output
Technically it is difficult toexplain But it
relates tofuelbound hydrogen which forms
water as abyproduct of combustion and is

wasted in the exhaust
HHV is measured on the basis of the chemical

energy in the fuel which accounts for the total

heat given up when the fuel is burned including
formation of water vapor while LHV measures

the useable energy
In pmctidal terms some 6 by weight of

liquid fuels is wasted versus 11 for natural

gas fuel Orput another way you must increase
LHV fuel consumption by a factor of 106 for

liquid fuels and by 111 for gas

Cycle studies for gas turbine projects are done
on an LHV basis and fuel requirement on an

HHV basis This means you must figure on

supplying more fuel than called for in the

specifications and perfo mance calculations

Bulk weight of liquid fuels This table lists the weights of various liquid fuels For gaseous fuel
3500 cubic feet of still gas is equivalent to one 42gallon barrel of liquid fuel

Gravity Gallons Pounds Pounds Barrels per Barrels per
at 60F per per 42Gel Short Ton Metric Ton

Type Fuel Average Pound Gallon Barrel 2000 Lbs 2205 Lbs

Crude Oil US imports 256 013333 7500 lb 315 lb 6349bbl 6998 bbl

Crude Oil US domestic 360 014217 7034 lb 295 lb 6770 bbl 7463 bbl

Distillate Oil 313 013817 7237 lb 304 lb 6580 bbl 7253 bbl

Residual Oil 180 012687 7882 lb 331 lb 6041 bbl 6660 bbl

Liquefied Petroleum Gas 022104 4524 lb 190 lb 10526 bbl 11603 bbl

Cross index to Btu content of fuels HHV This table lists HHV values of various liquid fuels
For approximate performance calculations figure on an LHV of 18400 BtuIbfor distillate or

crude oil

42Gal Obi 1000CuFt 42GalBbl 42Gal Obi 42Gal Bbl
FuelType and Bulk Crude Oil Natural Gas Distillate Residual LPG

Btu Content x 106 5800 Btu 1035 Btu 5825 Btu 6287 Btu 4011 Btu

Crude Oil42gal barrel 1000 5604 0996 0923 1446

Dry Natural Gas 1000 cuft 0178 1000 0178 0165 0258

Distillate Oil 42gal barrel 1004 5628 1000 0927 1452

Residual Oil 42gal barrel 1084 6074 1079 1000 1567

Liquefied Gas42gal barrel 0692 3875 0689 0638 1000
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E0 COST TRENDSOF ELECTRICUTHITYCONSTRUCTIO

pACEFIC REGION 1973100

COST INDEX NUMBERS

1999 2000 2001 2002 2003 2004 2005
L F

CONSTRUCTION ANDEQUIPMENT
E Jan Jul Jan Jul Jan Jul lan lul Jan Jul Jan Jul Jan Jul

n g I I I I 1 I I i I I i l
C

I TotalPlantlIStcamGnation 366 365369 382 387 386 398 403 412
2 TotalPlantAISleamNuclarGcn 365 364 368 382 386 386 398 403 411
3 TotalPlantAllStmHydtoOn 35 357 361 374 378 378 389 393 401
4
5 Steam ProductionPlant
6 Total Steam Production Plant 388 391 397 414 419 416 424 434 445
7 SuucturcsImprovumentshadoor 311 347346 351 369 374 375 382 391 397
8 StructureSlmprovementsSoniOutdoor 311 338 341 35 355 358 363 367 369 372
9 BoilcrPtantEquipmcntCoalFired 312 404 406 41 430 434 435 441 453 457
10 Boiler Plant FquipmmtCasFitrxl 312
11 BoilcrPlantPipingInsinld 352 350 348 358 362 361 368 375 381
12 TurbogrncratorUnits 314 369 373 383 396 400 389 399 409 431
13 AcccssoryEIcctrlcalEquipment 315 421 428 434 461 472 472 493 51 522
I4 MscPowoPlantFquiPmeat 316 41 420 426 442 445 446 455 464 469
15

16 Nuclenr ProductionPlant
17 Total NuclearProduction Plant 368 372 377 392 39 395 405 414 424
18 StructurcsImprovcuncns 321 327 331 334 349 351 354 359 369 373
19 Ractor Plant Equipment 322 361 361 365 377 383 380 387 394 395
2O
21 Hydro ProductionPlant
22 Total HydraulicProductionPlmt 333 337 342 346 349 349 354 356 359
23 Structurclmprovncnia 331 347 346 351 369 374 375 382 391 397
24 RcservolrDarnsWaterways 332 319 323 327 330 333 336 339 342 344
25 WalerWhelsTurbinesOeneralors 3331 382 386 395 396 400 386 398 392 399
26
27 Other Prnduction Plant
28 Total Other Produetion Plant 3871 390 396 421 42 402 409 420 427
29 FuelHoldersProducerAcassories 342 374 370 372 383 384 386 391 399 404
30 GasTurbogenerators 344 398 401 408 394 401 408 4151 426 433
31
32 Transmission Plant
33 TotalTnmsmiasionPlant 376 3691 373 395 398l 401 411 4t 415
34 Station Equipment 353 384 388 391 415 415 421 42 434 438
35 TowersFixaus 354 353 354 365 368 373 377 384 385 388
36 PolesFixtures 355 418 419 413 422 425 432 45G 448 454
37 OverhcdCunductorsDevic 356 389 354 356 398 399 403 416 406 411
38 Underground Conduit 357 354 346 345i 355 358 360 374 381 390
39 UndrgwundConductorsDcvices 358 453 463 453 458 468 447 462 466 474
40
41 Distribnfion Plant
42 TotalDisibutionPlant
43 StaionEquipment 362

339 336 338 346 350 351 366 369 376
374 375 37 379 382 383 391 383 388

44 Pols Towers Fixtures 364 390 391 391 398 400 403 420 426 434
45 OverheadConductotslviccs 365 393 377 381 410 413 416 438 43 449
46 Underground Conduit 366 343 347 353 356 361 362 377 385 397
47 Undcrground ConductorsDcvcs 367 325 329 326 335 342 327 342 343 347
48 LincTransformct 368 234 228 229 231 234 238 247 250 252
49 Pad Mounted Transformers 368 329 329 330 332 333 351 357 365 362
50 ScrviccOverhead 369 332 330 334 343 345 343 366 363 375
51 ServicesUnderground 369 238 236 243 252 253 248 259 265 269
52 Mcters lnstallcd 370 226 212 208 21 222 237 263 275 287
53 8trectLightingOvcrhcad 373 402 402 405 41G 415 419 435 450 474
54 MaAnnsLuminairesInsalled 373 413 413 413 41 423 424 438 440 445
55 StrcctLightingUnderground 373 404 405 409 414 419 424 439 459 489
56

E68 HandyWhitman Bulletin No 157
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Electricity Market Module

The NEMS Electricity Market Module EMM represents the capacity planning dispatching and pricing ofelectricity It is composed of four submodules eectdcity capacity planning electricity fuel dispatchingload and demandsidemanagement and electricity finance and pricing It includes nonutility capacityand generation and electricity transmission and trade A detailed description of the EMM is provided in theEIA publication Electricity Market Module of the Natlbnal Energy Modeling System 2003 DOFJEIA
M0682003 April 2003

Based on fuel pdces and electricity demands provided by the other modules of the NEMS the EMMdetermines the most economical way to supply electricity within environmental and operational constraintsThere are assumptions about the operations of the electricity sector and the costs of various options in eachof the EMM submodules This section describes the model parameters and assumptions used in EMM Itincludes a discussion of legislation and regulations that are incorporated in EMM as well as informationabout the climate change action plan The vadous electricity and technology cases are also described

EMM Regions

The supply regions used in EMM are based on the North American Electric ReIiability Councils shown inFigure 4

Figure 4Electricity Market Model Supply Regions

East Central Area Reliability CoordlrallonAgreement
Electric Reliability Council ef Texas
MidAilanllcArea Council
MidAmerica interconnected Network
MidContinentArea Power Pool
New Yore

New England

8 Florida Reliability Coordinating Council
9 SoutheastertElectric Reliability Council
10 Southwest Power Pool
11 Nothwesl Power Pool

12 Rocky Mountain Power Area Arizona New Mexico and SouthernNevada
13 California
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Model Parameters and Assumptions

Generating Capacity TYPes

The capacity types represented in the EMM are shown in Table 39 Assumptions for the renewable
technologies are discussed in a later chapter

Table 39 Generating Capacity Types Represented in the Electricity Market Module

Existing coal sleamplants

High Sulfur PulverizedCoal with Wel Flue Gas Desulfunzatm
Advanced Coal Inlegrated Coal GasificaonCombidCycle
OilGasSteam OilGas Steam Turbine

Combined Cycle Convenaonal GasOil Combined Cycle Combustion Turbine
AdvancedCombined CycJe Advanoad GasJOil Combined Cycle Combustion Turbine
Cembustion Turbine ConventionalCmbusonTurbine
AdvancedCombusaon Turl3ine Steam Injected Gas Turbine

Molten Carbonate Fuel Cai3

Conventional Nuclear
Advanced Nucea Advanced Light WaterReactor
Genenc Disthbuled Generation Baseload
Generic Distributed Generation Peak

Conventional Hydropower Hydraulic 3ubine

Pumped orage Hydraulic Turbine Reversible
Geoterrnal

Municipal Sotid Waste

Bomass Integrated Gasification CombinedCycle
Solar Thermal Central Receiver

Solar Pholovotiaic Single Axis Flat Plath
Wind

The EMM represents 32 different types of existing coal steam plants based on the different possible configuralion of Npaniculate and SO emission control devices as well as future options for controlling mercury
Source Energy Information Adminislrafion Office ot Integrated Analysis and Forecasting

New Generating Plant Characteristics

The cost and performance characteristics of new generating technologies are inputs to the electricitycapacity planning submodule Table 40 These characteristics are used in combination with fuel prices from
the NEMS fuel supply modules and foresight on fuel prices to compare options when new capacity isneeded Heat rates for fossilfueled technologies decline linearly through 2010

The overnight costs shown in Table40 are the cost estimates tobuild a plant in a typical region ofthe countryMiddletown USA Differences in plant costs due to regional distinctions are calculated by applyingregional multipliers Table 41 that represent variations in the cost of labor The base overnight cost is
multiplied by a project contingency factor and a technological optimism factor described later in this
chapter resulting in the total construction cost used for the capacity choice decision
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Table 40 Cost and Performance Characteristics of New Electricity Generating Technologies

Online year represents the first year that a new unit could be completed given an order date of 2002

2Costs reflect market status and penetration as of 2002

3rhe technological optimism factor is applied to the first four units of a new unproven design It reflects the demonstrated tendencyto underestimate actual costs fora firstofakind unit

4Overnight capital cost including contingency factors excluding regional multipliers and learning effects Interest charges are alsoexcluded These represent costs of new projects initiated in 2002

sOM Operation and maintenance

Combustion turbine units can be built by the model pdor to 2004 if necessary to meet agiven regions reserve margin
Because geothermal cost and performance characteristics are specific foreach site the table entries represent the cost of the leastexpensive plant that could be built in the Northwest Power Pool region where most of theprposed sites are located
aCapital costs for geothermal and solartechnologies am net of reduced by the ten percent investment tax credit

Source The values shown in this table are developed by the Energy Information Administration Office of Integrated Analysis andForecasting from analysis of reports and discussions with various sources from industry government and the Department ofEnergy Fuel Officeand National Laboratories They are not based on any specific technology model but rather are meanttorepresent thecost and pedonnence of typical plants undernormal operating conditions for each plant type Key sources reviewed

Table 41 Regional Multipliers for Construction of FossilFueled Nuclear and Renewable GeneratingTechnologies

MMRegon N NY MAPP

1043 0996 096 1004 0997

1003 1026 0961 1058 0986

Regional multipliers are not applied to geothermal technologies because costs are site specific
Source Argonne NaMonat Laboratory Cost and Performance Database forElectric Power Generating Technologies

1607 Energy Information AdministrationAssumptions to the Annual Energy Outlook 2003 73



Technological Optimism and Learning
Overnight costs for each technology arecalculated as a function of regional construction parameters project
contingency and technological optimism and learning factors Foreach generating technology available for
new capacity in a region Ihe ovemight cast used by the model is calculated using the base cost
technological optimism and contingency factors for the technology from Table 40 the regional factors from
Table 41 and the learning parameters from Table 42

Table 42 Learning Parameters for New Generating Technologies

Convenhonat Pulverized Coal 001 005

InteoratedCoalGasification Combined 005 001 5 010
Cycle

GasJOil Steam Turbine O01 005
Cony GasOil Combined Cycle 001 005
AdvGasOil Combined Cycle 005 001 5 010
Cony Combustion Turbine O01

005
Adv Combustion Turbine 005 00t 5 010
Fuel Ceils 01 005 001 3 5 020
Adv Nuclear 005 OO1 5 O 10

Distributed Generation Bese 005 001 5 010
Distributed Generation Peak 005 001 5 010
Biomass 01 005 O01 3 5 020

MSW Landfill Gas 0 005
Geoermal 005 O01 5 O10
Wind 001 0O1
SoarThermal 01 005 001 3 5 020
Photovotaic 01 005 001 3 5 020

Note Please see the text for a description of the methodology for learning in the Electricity Market Module

Source Energy Information Adminisbation Office of Integrated Analysis and Forecasting

The technological optimism factor represents the demonstrated tendency to underestimate actual costs for a
firstofakind unproven technology As experience is gained after building 4 units the technologicaloptimism factor is gradually reduced to 10

The learning function has the nonlinear form

OCC aC

where C is the cumulative capacity for the technology

The progress ratio pr is defined by speed of learning eg how much costs decline for every doubling of
capacity The reduction in capital cost for every doubling of cumulative capacity f is an exogenousparameter input for each technology Table 42 Consequently the progress ratio and fare related by

pr 2b 1

The parameter b is calculated by bln1fIn2The parameteracan be found from initial conditions
That is

aOCC0C0

where CO is the cumulative initial capacity Thus once the rates of learning fand the cumulative capacityCO are known for each interval the corresponding parameters a and b of the nonlinear function are
known Three learning steps were developed to reflect different stages of leaming as a new design is
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introduced to the market New designs with a significant amount of untested technology will see high rates of
learning initially while more conventional designs will not have as much learning potential All technologies
receive a minimal amount of learning even if new capacity additions are not projected This could represent
cost reductions due to future international development or increased research and development

International Learning In AE02003 capital costs for all new electricity generating technologies fossil
nuclear and renewable decrease in response to foreign and domestic experience Foreign units of new

technologies are assumed to contribute to reductions in capital costs for units that are installed in the United
States to the extent that 1 the technology characteristics are similar to those used in US markets 2 the
design and construction firms and key personnel compete in the USmarket 3 the owning and operating
firm competes actively in the US market and 4 there exists relatively complete information about the
status of the associated facility If the new foreign units do not satisfy one or more of these requirements
they are given a reduced weight or not included in the domestic learning effects calculation

AE02003 includes 784 megawatts of advanced coal gasification combinedcycle capacity 4199
megawatts of advanced combinedcycle natural gascapacity and 11 megawatts of biomass capacity to be
built outside the United States from 2001 through 2003

Distributed Generation

Distributed generation is modeled in the endusesectors as well as in the EMM which is described in the
appropriate chapters This section describes the representation of distributed generation in the EMM onlyTwo generic distributed technologies are modeled The first technology represents peaking capacitycapacity that has relatively high operating costs and is operated whendemand levels are at their highest
The second generic technology for distributed generation represents base load capacity capacity that is
operated on a continuous basis under a variety ofdemand levels Use Table 40 for costs and performance
assumptions It is assumed that these plants reduce the costs of transmission upgrades that would
otherwise be needed

Representation ofElectricity Demand

The annual electricity demand projections from the NEMS demand modules are converted into load duration
curves for each of the EMM regions based on North American Electric Reliability Council regions and
subregions using historical hourly load data However unlike traditional load duration curves where the
demands for an entire period would be ordered from highest to lowest losing their chronological order theload duration curves in the EMM aresegmented into the 9 time periods shown in Table 43 The summer and
winter peak pedods are represented in the model by 2 vedicalslices each a peak slice and an offpeakslicewhile the remaining 7 periods are represented by 1 vedicalslice each resulting in a total of11 vedical slices
The time pedods shown were chosen to accommodate intermittent generating technologiesie solar and
wind facilities and demandsidemanagement programs

Table 43 Load Segments in the Electricity Market Module

Summer JuneSeplember Datim 07001800

MorningEvening 05000700 and 18002400

Night 00000500

Datime 08001600

MorningEvening 05000800 and 16002400

Night 00000500

Offpeak AprilMay Daytime 07001700

OctoberNovember MorningEvening 05000700 and 17002400

Night 00000500

Source Energy Information Administration Office of Integrated Analysis and Forecasting
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Reserve marginsthepercentage ofcapacity required in excess of peak demand needed for unforeseeable
outagesare also assumed for each regulated EMM region A 13 percent resenemargin is assumed for
MAPP and STV 9 percent for FL 15 percent for NWP and 14 percent for CNV In the other regions where
competition has replaced regulation in all ora majority ofthe region the EMM determines the reserve margin
by equating the marginal cost ofcapacity and the cost of unserved energy

FossilFuelFired and Nuclear Steam Plant Retirement

Fossilfiredsteam plant retirements and nuclear retirements are calculated endogenously within the model
Plants ara assumed to retire when it is no longer economical to continue running them Each year the model
determines whether the market pdce of electricity is sufficient to support the continued operating of existing
plants If the expected revenues from these plants are not sufficient to cover the annual going forward costs
the plant is assumed to retire if the overall cost of producing electricity can be lowered by building new

replacement capacity The goingforward costs include fuel operations and maintenance costs and annual
capital additions which are plant specific based on historical data The average capital additions for existing
plants are 11 per kilowatt kW for oil and gas steam plants 6kW for combinedcycle plants and
combustion turbines 16kW for coal plants and 18kW for nuclear plants These costs are added to
existing plants regardless oftheir age Beyond 30 years ofage an additional5KWcapital charge for fossil
plants and 50kW charge for nuclear plants is included in the retirement decision to reflect further
investment to address impacts of aging Age related cost increases are due to capital expenditures for major
repairs or retrofits decreases in plant performance andor increased maintenance costs to mitigate the
effects of aging

Biomass Cofiring
Coalfiredpower plants are allowed to cofirewith biomass fuel if it is economical Cofiring requiresa capitalinvestment for boiler modifications and fuel handling This expenditure ranges from about 100 to 200 per
kilowatt of biomass capacity depending on the type and size ofthe boiler Acoalfired unit modified to allow
cofidng can generate up to 15 percent of the total output using biomass fuel assuming sufficient residue
supplies areavailable Larger units are required to pay additional transportation costs as the level ofcofiring
increases due to the concentrated use of the regional supply

New Nuclear Plant Orders

A new nuclear technology competes with other fossilfired and renewable technologies as new generatingcapacity is needed to meet increasing demand or replace retidng capacity throughout the forecast periodThe cost assumptions for new nuclear units are based on an analysis of recent cost estimates for nuclear
designs available in the United States and worldwide The capital cost assumptions in the reference case are
meant to represent the expense of building a new single unit nuclear plant of approximately 1000
megawatts at a new Greenfield site Since no new nuclear plants have been built in the US in many yearsthere is a great deal ofuncertainty about the true costs ofa new unit The EIA accounts for this uncertainty by
requiring that the capital cost estimates be symmetric in the sense that there is an equal probability that theycould turn out to be either too high or too Iow For that reason the estimate used for AEO2003 is an
average ofthe ones reviewed from various sources See Notes and Sources at the end of the Chapter for a
full list of sources reviewed

It is also important to note that there is a great deal of uncertainty about how the nuclear technology will
evolve over the next 20 years Currently two conventional light water reactors along with the smaller
passively safe Westinghouse AP600 power plant have had their designs cedified by the NRC A larger
version of the Westinghouse design is also under review with the NRC Additionally the process to certify a
number of more revolutionary reactor designs is just beginning Thus it is quite possible that within the next
20 years there will be wide range of designs that have been licensed by the NRC and could be built Rather
than attempting to pick the winners the cost estimates used here are more general and do not deal with
any one design

Interregional Electricity Trade

Both firm and economy electricity transactions among utilities in different regions are represented withinthe
EMM In general firm power transactions involve the trading ofcapacity and energy to help angther region
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satisfy its reserve margin requirement while economy transactions involve energy transactions motivatedby the marginal generation costs of different regions Thelowof power from region to region is constrainedby the existing and planned capacity limits as reported in the NERC and WSCC Summer and WinterAssessment of Reliability of Bulk Electricity Supply in North America Known firm power contracts areobtained from NERCsElectricity Supply and Demand Database 2000They are locked in for the term ofthecontract Contracts that are scheduled to expire by 2010 are assumed not to be renewed Because there isno information available about expiration dates for contracts that go beyond 2010 they are assumed to bephased out by 2020 In Addition in certain regions where data show an established commitment to buildplants to serve another region new plants are permitted to be built to serve the other regionsneeds Thisoption is available to compete with other resource options

Economy transactions are determined in the dispatching submodule by comparing the marginal generatingcosts of adjacent regions in each time slice If one region has less expensive generating resources availablein a given time pedod adjusting for transmission losses and transmission capacity limits than anotherregion the regions are allowed to exchange power

International Electricity Trade

Two components of international firm power trade are represented in the EMM oxisting and plannedtransactions and unplanned transactions Existing and planned transactions are obtained from the NorthAmerican Electric Reliability Councils Electricity Supply and Demand Database 2000 Unplanned firmpower trade is represented by competing Canadian supply with USdomestic supply options Canadiansupply is represented via supply curves using cost data from the Department of Energy report NothemLights The Economic and PracticaPotentialofreportedPower from Cenada DOEPE0079
Intemational economy trade is determined endogenously based on surplus energy expected to be availablefrom Canada by region in each time slice Canadian surplus energy is determined using Canadian electricitysupply and demand proiections as reported in the Canadian National Energy Board report Energy Supplyand Demand to 2025

Electricity Pricing
The reference case assumes a transition to full competitive pricing in New York New England MidAtlanticArea Council and Texas California is assumed to return to fully regulated pricing in 2002 after beginning totransition to completition in 1998 In addition electricity prices in the East Central Area Reliability Council theMidAmerican Interconnected Network Illinois plus parts of Missouri Michigan and Wisconsin theSouthwest Power Pool and the Rocky Mountain Power AreaArizona are a weighted average of bothcompetitive and regulated prices Some of the States in each of these regions have not taken action toderegulate their pricing of electricity and in those States prices are assumed to continue to be based ontraditionalcostofservice pricing The price for the region will be a weighted average ofthe competitive priceand the regulated price with the weight based on the percent of the region that has taken action toderegulate The reference case assumes thatStatemandated price freezes or reductions during a specifiedtransition period will occur based on the terms of the legislation In general the transition period is assumedto occur over a tenyear period from the effective date of restructuring with a gradual shift to marginal costpricing In regions where none of the states in the region or where states representing less than half ofregional electricity sales have introduced competition electricity prices are assumed to remain regulatedThe costofservice calculation is used to determine electricity prices in regulated regions

The price ofelectricity to the consumer is comprised of the price ofgeneration transmission and distributionincluding applicable taxes Transmission and distribution are considered to remain regulated in the AEOthat is the price of transmission and distribution is based on the average cost for each customer class In thecompetitive regions the generation component of price is based on marginal cost which is defined as thecost of the last or most expensive unit dispatched The marginal cost includes fuel operating andmaintenance taxes and a reliability price adjustment which represents the value of capacity in periods ofhigh demand Therefore the price of electricity in the regulated regions consists of the average cost ofgeneration transmission and distribution for each customer class The price of electricity in the four regionswith a competitive generation market consists of the marginal cost ofgeneration summed with the averagecosts of transmission and distribution In the four partially competitive regions the prce is a combination ofcostofservice pricing and marginal pricing weighted by the share of sales
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in recent years the move towards competition in the electricity business has led utilities to make effods to
reduce costs to improve their market position These cost reduction efforts are reflected in utility operating
data reported to the Federal Energy Regulatory Commission FERC and these trends have been
incorporated in the AE02002 The key trends are discussed below

Reduced General and Administrative Expenses GA Over the 1990 through 1999 period utilities
have reduced their employment at fossil steam plants at a rate of4 percent per year This trend has
been incorporated by reducing totalGAexpenditures at a rate of25percent annually through 2005
No further reductions are assumed to occur after 2005

Reduced Fossil Plant Operations Expenditures OM Again over the 1990 through 1999 period
utility fossil plant operation and maintenance costs all operating costs other than fuel fellat a rate of
about 3 percent annually As with GA this trend has been incorporated by reducing fossil OM
expenditures at a rate o25 percent annually through 2005 No further reductions are assumed to
occur after 2005

Fuel Price Expectations

Capacity planning decisions in the EMM are based on a life cycle cost analysis over a20year period This
requires foresight assumptions for fuel prices Expected prices for coal natural gas and oil are dedved
using adaptive expectations in which future pdces are extrapolated from recent historical trends92 For
each oil product future pdces are estimated by applying a constant markup to an external forecast of world
oil prices The markups are calculated by taking the differences between the regional product pdces and the
world oil price for the previous forecast year Coal prices are determined using the same coal supply curves
developed in the Coal Market Module The supply curves produce prices at different levels of coal
production as a function of labor productivity and costs and utilization of mines Expectations for each
supply curve are developed in the EMM based on expected demand changes throughout the forecast
horizon resulting in updated mining utilization and different supply curves

For natural gas expected wellhead prices are based on a nonlinear function that relates the expected priceto the expected cumulativedcmestic gas production Delivered pdces are developed by applying a constant
markup which represents the difference between the delivered and wellhead prices from the prior forecast
year

The approach for natural gas was developed to have the following properties

The natural gas wellhead price should be upward sloping as a function of cumulative gas
production

The rate of change in wellhead prices should increase as fewer economical reserves remain to
be discovered and produced

The approach assumes that at some paint in the future a given target price PF results when cumulative gasproduction reaches a given level QF The target values for PF and QF were assumed to be 700 perthousand cubic feet 1995 dollars and 2000 trillion cubic feet tcf respectively Gas hydrates are included
in the resource base at a lewgl of 60 tcf and geopressudzed aquifers are included at 500 tcf The future
annual production is assumed to be constant at the prior yearslevel There is alsothe flexibility to assume a
different path in the short term and longer term by choosing an inflection price at which new competitorswould enter the market

The expected wellhead gas price equation is of the following form

Pk A Qk B

where P is the wellhead price for year k Qk is the cumulative production from 1991 to yeark and A and B are
determined each year such that the price equation will intersect the future target point PF QF The
exponent exp is assumed to be070as long as Pk is below an assumed inflection pdce of350 Above this
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price the exponent is assumed to be 130 The cumulative production calculation assumes that future
growth in production will be equal to most recent 3 year average growth rate

The point Pk Qk therefore represents the expected wellhead price given the expected cumulative
production A sedes of supply Steps are then developed around this point to represent changes in the
expected price that could occur if the cumulative production differs from the expected value The expected
quantity is varied by assuming different levels of consumption which could result from capacity additionsfuel switching or otheroperating decisions After determining the relative change from the expected
production for each step the corresponding price is derived by applying an elasticity to the expectedwellhead price

Legislation and Regulations

CleanAirAct Amendments of 1990 CAAAgO
It is assumed that electricity producers comply with the CAAAg0 which mandate a limit of 895 million tons
by 2010 Utilities are assumed to comply with the limits on sulfur emissions by retrofitting units with flue gasdesulfurization FGD equipment transferring or purchasing sulfur emission allowances operatinghighsulfur coal units at a lower capacity utilization rate or switching to Iowsulfur fuels It is assumed thatthe market for trading emission allowances is allowed to operate without regulation and that the States donot further regulate the selection of coal to be used

As specified in the CAAA90 EpA has developed a twophase nitrogeoxide NOx program with the firstset of standards for existing coal plants applied in 1996 while the second set was implemented in 2000Table 44 Dry bottom wallfired and tangential fired boilers the most common boiler types referred to asGroup 1 Boilers were required to make significant reductions beginning in 1996 and further reductions in2000 Relative to their uncontrolled emission rates which range roughly between 06and 10pounds permillion Btu they are required to make reductions between 25 and 50 percent to meet the Phase I limits andfurther reductions to meet theirPhase II limits The EPA did not impose limits on existing oil and gas plantsbut some states have additional NO regulations All new fossil units are required to meet standards Inpounds per million Btu these limits are011 for conventional coal002for advanced coal002for combinedcycle and 008for combustion turbines All of these NO limits are incorporated in EMM
Table 44 NO Emissions Standards

Pounds per million Btu

PhaselLImt
Group 1 Boilers

Dry Bottom WellFired 284 050 045
TngentJal 296 045 038

Group 2 Boilers

Cell Burners 35 NA 068
Cyclones 88 NA 094
WetBottom WallFired 38 NA

086
Vertically Fired 29 NA 080
Fluidized Bed 5 NA 029

Phase II Limit

NA Not Applicable

Source Environmental Protection Agency Nitrogen Oxide Emission Reduction Program

In addition the EPA has issued rules to limit the emissions of NOx specifically calling for capping emissionsdudng the summer season in 22 Eastem and Midwestem states After an initial challenge these rules havebeen upheld and emissions limits have been finalized for 19 states and the District of Columbia Table 45Within EMM electric generators in these 19 states must comply with the limit either by reducing their ownemissions or purchasing allowances from others who have more than they need
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Table 45 Summer Season NOx Emissions Budgets flor 2004 and Beyond
Thousand tons per season

Alabama 29O2

Connecticut 265

Delaware 525

Oistdct of Columbia 021

Illinois 3237

Indiana 4773

Kenlucky 3650

Maryland 1466

Massachusetts 1515

Michigan 323

New Jersey 1025

New York 3104

North Carolina 3182

Ohio 4899

Pennsylvania 4747

Rhode Island 100

South Carolina t 1677

Tennessee 2581

VirglnJa 1719

WestVrginia 2686

Source US Environmental Protection Agency Federal Register Vol 65 number 42 March 2 2002 pages 1122211231

The costs of adding flue gas ciesulfurization equipment FGD to remove sulfur dioxide SOand selective
catalytic reduction SCR equipment to remove nitrogen oxides NOx are given below for 300 500 and
700megawatt coal plants FGD uqits are assumed to remove 95 percent ofthe SO2 while SCR units are
assumed to remove 90 percent of the NOx The costs per megawatt of capacity tend to decline with plant
size and this is shown in table 46

Table 46 Coal Plant Retrofit Costs

2001 Dollars

Coa P antSize tMWFGDCanltlCoststtwt e

300 267 93

500 204 82

700 168 74

Source CUECOST3xlsmodel as ul3dated 2Jg2000developed for the Environmental Protection Agency by Raytheon Engineersand Constructom Inc EPA Contxact number68D7O001

Note The model was mn for each individua plant assuming a 13 retioflt factor

Planned FGD S02 scrubber Additions

In recent years in response to state emission reduction programs and compliance agreements with the
Environmental Protection Agency some companies have announced plans to add scrubbers to theirplants
to reduce sulfur dioxide and particulate emissions Where firm commitments appear to have been made
these plans have been represented in NEMS Based on EIA analysis of announced plans nearly 23000
megawatts of capacity are assumed to add these controls Table 47 The greatest number of retrofits is
expected to occur in Region 9 because of the Clean Smokestacks bill passed by the North Carolina General
Assembly
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Table 47 Planned SO2 Scrubber Additions Represented by Region

Capaci Meg awaff
1 1715
2

1160
3

1906
4 173
5 0
6

105
7 837
8

524
9

12638
10

0
11

1340
12

2421
13

0
Total

22819

Source Energy Information Administration Office of Integrated Analysis antiForecasting

Energy Policy Act of 1992 EPA CT

The provisions of the EPACT include revised licensing procedures for nuclear plants and the creation of
exempt wholesale generators EWGs

The Pubfic Utility Holding Company Act of1935 PUHCA
Prior to the passage of EPCTPUHCA required that utility holding companies register with the Securitiesand Exchange Commission SEC and restricted their business activities and corporate structures93Entities that wished to develop facilities in several States were regulated under PUHCA To avoid thestringent SEC regulation nonutilities had to limit theirdevelopment to a single State or limit their ownershipshare of projects to less than 10 percent EPACT changed this by creating a class of generators that undercertain conditions are exempt from PUHCA restrictions These EWGs can be affiliated with an existingutility affiliated power producers or independently owned independent power producers In generalsubject to State commission approval these facilities are free to sell their generation to any electric utility butthey cannot sell to a retail consumer These EWGs are represented in NEMS

FERC Orders 888 and 889

FERC has issued two related rules Orders 888 and 889 designed to bring Iow cost power to consumersthrough competition ensure continued reliability in the industrT and provide for open and equitabletransmission services by owners of these facilities Specifically Order 888 requires open access to the
transmission grid currently owned and operated by utilities The transmission owners must file
nondiscriminatory tadffs that offer othersuppliers the same servicesthat the owners provide for themselves
Order 888 also allows these utilities to recover stranded costs investments in generating assets that are
unrecoverable due to consumers selecting another supplier Order 889 requires utilities to implementstandards of conduct and a Open Access Sametime Information System OASIS through which utilitiesand nonutilities can receive information regarding the transmission system Consequently utilities are
expected to functionally or physically unbundle theirmarketing functions from their transmission functions
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These ordersare represented in EMM by assuming that all generators in a given region are able to satisfy load

requirements anywhere within theregion Similarly it is assumed that transactions between regions will occur

if the cost differentials between them make it economic to do so

Electricity and Technology Cases

High Electricity Demand Case

The high electricity demand case assumes that electricity demand grows at 25 percent annually between
2001 and 2025 In the reference case electricity demand is projected to grow 18percent annually between
2001 and 2025 No attempt wasmade to determine the changes needed in the endusesectors to result in the
stronger demand growth

The high electricity demand case is a partially integrated run The endusedemand modules are not operated
but all of the electricity endusedemands from the reference case are multiplied by the same factor to achieve
the higher growth rate Using the higher electricity demand and all other reference case demand projections
as inputs the EMM Petroleum Marketing Oil and Gas Natural Gas Transmission and Distribution Coal
Market and Renewable Fuels Modules are allowed to interact

Low and High Fossil Cases

The ow fossil case assumes that the costs of advanced fossil gdnerating technologies integrated coal
gasification combinedcycle advanced natural gas combinedcycleandurbines will remain at current costs

dudng the projection pedod that is no learning reductions are applied to the cost Operating efficiencies for
advanced technologies are assumed to be constantat 2002 levels Capital costs of conventional generating
technologies are the same as those assumed in the reference case Table 48

In the high fossil case efficiencies of advanced fossil generating technologies are higher than the reference
case based on the Department ofEnergy Office of Fossil EnergysVision 21 program goals whileefficiencies
of conventional technologies are the same as used in the reference case The costs ofadvanced coal are also
assumed to be lower than in the reference case

In the high fossil case the efficiency improvements may be achieved through a new design for example
inlcuding a fuel cell in addition 1o a combined cycle It is assumed that research and developmentwill bring the
costs of these new designs down to the levels of the current technology

The Iow and high fossil runs are partiallyintegrated runsie the reference case values for the
Macroeconomic Activity Petroleum Market International Energy andendusedemand modules are used and
are not affected by changes in generating capacity mix Conversely the Oil and Gas Supply Natural Gas
Transmission and Distribution Coal Market and Renewable Fuels Modules are allowed to interact with the
EMM in the Iow and high fossil cases

Advanced Nuclear Cost Case

An advanced nuclear cost case was used to analyze the sensitivity of the projections to lower costs for new

nuclear plants The cost assumptions are consistent with the goals endorsed by the Department of Energys
Office of Nuclear Energy and indicated as requirements forcostcompetitiveness by the Offices NearTerm

Deployment Working Group In this case the overnight capital cost including contingencies of a new
advanced nuclear unit is assurned to be 1500kilowatt initially and to fall to 1200kilowatt by 2020 costs in

year 2000 dollars94 Table 49 The cost and performance characteristics for all other technologies are as

assumed in the reference casE
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Table 48 Cost and Performance CharacteristicsforFossilFueledGenerating Technologies Three Cases

Pulvedzed Coal 1155 9000

2010 1128 1134 1128

2015 1101 1022 1095

2020 1086 1109 1079

2025 1080 1097 1072

Jv Coal 1367 8000

2010 1320 1023 1367

2015 1290 998 1367

2020 1260 973 1367

2025 1231 949 1367

Cony Combined Cycle 536 750

2010 527 527 527

2015 521 521 521

2020 515 515 515

2025 509 509 509

Adv Gas Technology 608 7000
2010 549 549 608

2015 513 513 6O8

2020 503 503 608

2025 494 494 608
Cony Combustion

Turbine
409 10939

2010 402 402 402

2015 397 397 397

2020 393 393 393

2025 388 388 388

Adv Combustion
Turbine 461 9394

2010 391 391 461

2015 355 355 461

2020 351 351 461

2025 348 348 461

8689 8689 8689

8600 8600 8600

8600 8600 8600

8600 8600 8600

7378 6799 7911

7200 6104 7911

7200 5687 7911

7200 5687 7911

7056 7056 7056

7000 7000 7000

7OO0 70OO 7O00

7000 7000 7000

6422 5717 6928

6350 4960 6928

6350 4960 6928

6350 4960 6928

10450 10450 1450

10450 10450 10450

10450 10450 10450

10450 10450 10450

8550 6669 9394

8550 6669 9394

8550 6669 9394

8550 6669 9394

Total overnight cost including project contingency technological optimism and learning factors but excJuding regionalmultipliers forprojects initiated inthe given year

Source AE02003 National Energy Modeling System runsAEO2003D110502C HFOSS03 011060ALFOSS03D110602A
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Table 49 Cost Characteristics for Advanced NuclearTechnology Two Cases

2118

2010 2044 1535

2015 1998 1380

2020 1952 1228

2025 190 1228

Total overnight cost including proiectcontingency technological optimism and learning factors but excluding regional multipliers
for projects initiated in thegiven year

Source EO2003 National Energy Modeling System runsAEO2003D110502C ADVNUC03D110602A
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Executive Summary
This report assesses Californias electricity system over the next ten years
focusing on supply and demand forecasts reliability wholesale spot market
and retail prices demand responsiveness renewable generation initiatives and
environmental issues PartI Setting the Stage includes background
information to understand the electricity market developments over the last
three years and a supply adequacy assessment for the next three years Part II
CaliforniasElectricity Demand and Supply Balance discusses how key
uncertainties affect our ability to make longerterm forecasts of electricity
demand supply adequacy and wholesale electricity prices Part III Issues
Analyses explores how the current state of the electricity market is affecting
prospects for sustaining adequate generating capacity retail electricity rates
the development ofdemand responsive loads and rerlewable generation and
the environmental review ofproposed powerplantsi

Scope and Purpose
The 20022012Eleclricity Outlook Report is a product of the Energy
Commissions ongoing responsibilities to evaluate Californias electricity
demand and supply and to assess electricity system issues Its purpose is to

provide the Governor and Legislature an assessment of the stateselectricity
system over thenectten years and information on issues impacting state

electricity issuesInaddition the results of this report will be available within
the timeframe needled to meet the Energy Commissions obligation under
Section 3369 of the Public Utilities Code to coordinate with the California
Consumer Power and Financing Authoritysdevelopment of its Energy
Resources Investment Plan This obligation was enacted in Senate Bill Number
6 which wassigned into law by Governor Davis Stats 2001 1st Ex Sess
2000 2001 ch 10

This study helps to inform generation and demand decisions that coUld be
made within the next twoyears by analyzing their possible intended and
unintended consequences through the rest of the decade The study necessarily
examines the entire West but focuses on electricity market trends and issues
withinCalifornia

This report provides analyses that will help identify the choices and
constraints alternatives implications and proposed actions that will further the

goal ofbalancing electricity system reliability reasonable prices and
environmental protection To meet thisgoal in a sustainable fashion the long
term impact on suppliers consumers and the environment must be carefully
considered Based on current supply and demand assessments the Energy
Commission beliewes that the nearterm outlook for supply adequacy is

promising This gives California breathing room to examine the opportunities
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and choices for meeting its environmental efficiency and renewable resource
investment goals

The remainder of this Executive Summary summarizes the analyses findings
and conclusions discussed in the report

Part I Electricity Market Developments Setting the Stage
Part Isummarizes the factors that have created the market volatility of the last
several years and the events that have allowed the market to stabilize this
summer In addition this chapter provides an electricity supply outlook of the
expected nearterm trends

Based on the Commissions analysis the electricity outlook for the next several
years is more favorable for maintaining system reliabilfty and moderating
wholesale prices Figure ES1highlights the nearterm capacity supply outlook
Although the outlook has improved for maintaining system rehability through2004 several issues still need to be resolved Many of the market sttuctre
changes made to avert thenearterm crisisactually compromised some of the
intended longterm goals of restructuring and have raised issues about the
longterm sustainability ofsystem reliability and moderate electricity prices

Figure ES1

California Electricity SupplyDemand Balanc200204
1 Weather Impacts on Load Forecast

Aug 2001 Aug2002 Aug 2003 AuG 2004

Year
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The market structure thatcurrently exists is an ad hoc arrangement created to

respond to the irrunediate needs of the crisis that wasaverted If pending
electricity related financial issues are not resolved and positive steps towards

fixing the market structure are delayed California will most likely face long
term system problems Policy makers now have to choose what market

organization and market structure will best serve California What should the
new market look like Will it still have a strong competitive flavor or will the
State assume a larger role in procuring future power supplies Does the State
need to have a reserve and ifso what form should it take and how large
should itbe These questions need to be carefully analyzed and thoughtfully
addressed
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Part I1 California Electricity Demand and Supply Balance
This chapter presents the component analyses compsing the overall electricity
supply and demand assessment for the next decade ChapterIIlCalifornia
Electricity Demand examines the uncertainties associated with forecasting the
California electrical system peak demand and energy requirements given the
substantial reduction in consumer demand in response to the recent electricity
crisis

ChapterII2Energy Market Simulations examines the uncertainties associated
with forecasting energy spot market prices and new power plant completions
under a variety ofsupply and demand scenarios Even with much of the

energy demand served under bilateral contracts spot market prices remain an

important price signal for developers ofnew supply or demandsideelectTicity
resourcesThe goal of this analysis is to estimate spot market prices which can

be used to assess the likelihood of additional capacity expansion and the
retirement ofexisting power plants

Chapter II3 Putting the Risks of Capacity Shortages in Perspective presents a

probabilistic analysis of the potential risks that nearterm 2003 capacity
resources may be inadequate to meet demand and reserve requirements This
chaptersgoal is to understand how robust is the more deterministic supply
adequacy assessment found in Part I This chapter also examines the
differences in supply adequacy risks among the various transmission
constrained areas of the state this was not a feature of the Part Isupply
assessment

Chapter I11California Electricity Demand
The surnmer of2001 saw an extraordinary reduction in peak demand Even

though the summer of2000 and 2001 were equally hot actual sumrner peak
demand in 2001 was substantially lower than in 2000 There were29 days
during the summer of 2000 when demand exceeded 40000 MW There were

only 6 of these high demand days during the summer of 2001
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The following summarizes our analysis ofexpected California energy
consumption over the coming decade

Uncertainty about future economic conditions makes forecasting highly
uncertain

There is uncertainty regarding why summer of 2001 demand reductions
occurred although electricity price increases programs and voltmteerism
are factors reducing summer 2001 demand

Impacts of demand reduction programs may increase slightly but unless
there are new campaigns or crises voltmtary demand reductions will likely
decrease over time

The full impact of rate surcharges and newly legislated programs have not

yet been seen

It is not clearwhat ifany effect recent events wllhave on economic

growth in the state and on energy growth

To capture this uncertainty about future electricity use the Commission Staff

developed several possible patterns of future trends for the persistence of
summer 2001 demand reductions These patterns are based on altemative
assumptions about the level and persistence of voluntary impacts and

permanent program impacts Figure ES2 These three demand scenarios

provide the demand forecast for the different analyses throughout this report

Figure ES2
California Electricity Consumption Scenarios
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As well as detailed data about customer use information is needed to

determine why customers did what they did Surveys need to be done to

analyze how much of the reduction wasdue tocustomer behavioral and

permanent response to legislated programs howmuch wasdue to media

campaigns and how much to other factors A better understanding of 2001 will
reduce some of the uncertainty in the projections of future demand reduction

Chapter 112Energy Market Simulations

This chapter presents fivedifferent scenarios simulating the wholesale spot
market for electricity The goal of this analysis is to obtain estimates of spot
market prices which can be used to assess the likelihood ofadditional capacity
expansion beyond what is already very likely to occur and the retirement of

existing power plants The scenarios are differentiated by their assumptions
about demand growth and new power plant additiong during the next four

years The assumptions that characterize each scenarib ale discussed in detail
The simulation results are presented and discussed inclLding the spot market

prices yielded by the fivescenario simulations and the impact ofpower plant
additions on the hours ofoperation ofnew combined cycles peaking units and

the older and large rgasfiredplants The chapter concludes with a discussion
of the implications of the findings for the construction and retirement of

capacity during the second half of the decade

The longterm power contracts sighcdby the California Department ofWater
Resources to supply customers of the three largest investorowned utilities
together with energy from utilityowned nuclear and hydroelectric generation
and QF contracts greatly reduce the share of energy to meet IOU customer

demand purchased in spot markets Accordingly spot market electricity prices
will play a significantly smaller role in determining the wholesale cost of

energy for IOU customers Spot market prices willcontinue however to have a

major influence on the decisions to build new generation capacity and to retire

existing facilities

Low spot market prices those that do not result in profits high enough to

warrant investment in new plants deter capacity expansion If low enough
spot prices encourage the retirement of plants that cannot cover operating
costs High prices signal the need for new capacity and its profitability Our
results tend to indicate that the addition of expected new capacity during 2002

2005 is apt to drive spot market prices to levels that will render many existing
power plants unprofitable and discourage further construction However there

are factors that may encourage building even in the face of low prices in the

shortterm

The simulation results also indicate that low prices from 2003 onward may be

an incentive to retire existing units It is unlikely however that a substantial
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amount of capacity will be completely retired and dismantled in the WSCC
during 2002 2004 Uncertainties related to the amount ofnew capacity
comingonline the return ofelectricity demand to previous trend levels and
regulation and market structure will contribute to uncertainty regarding spotmarket electricity prices and discourage the closure ofgeneration facilities
Owners are apt to incur the costs required to keep lessefficient plants available
for operation given the possibility ofadequate revenues during the next coupleofyears if not longrunprofitability Low prices in 2003 and 2004 would leadto reduced operation for many plants This reduction in their competitivenesswill encourage their placement intolongterm reserve and increased
consideration being given to their retirement

As gasfired power plants become an increasingly large share of the generation
resources in California and the WSCC the price ofnatural gas will have an
increasingly larger role in determining the spot marltprice ofelectricity

Overbuilding and delays in retiring older facilities are part of a boombust
dynamic that is an inherent part of the structure of the market The amplitudeand length of these cycles cannot be known in advance but must be considered
in market design

Chapter 113 Quantifying the Risk of Capacity Shortages
Generally the power system is said to have adequate capacity if it has enoughgeneration and transmission resources to meet the customer demand and to

maintain a reserve ofcapacity for contingencies But it would be prohibitively
expensive to build an electric generation and transmission system that would
never experience a service outage Instead we seek to minimize outages within
a constraint of reasonable cost thereby accepting some risk ofoutages

The goal of this chapter is to understand how robust is the more deterministic
supply adequacy assessment for 2003 found in Part I by applying more

probabilistic risk assessment techniques Indoing so we illustrate the risk
issues that are central to the questions What risk of supply shortages are we
facing in the near term Dowe have enough capacity How much additional
risk will the next increment ofcapacity avoid What are our options for
managing the risk and how do their risk management performances compareIn addition the risk assessment in this chapter examines the differences in
supply adequacy risks among the various transmissionconstrained areas of the
state which wasnot a feature of the previous supply assessments

This chapter specifically illustrates how uncertainties associated with specifickey risks that affect supply adequacy contribute to the overall risk ofsupplyshortages By shortage we mean failing to maintain a sevenpercent reserve
we do not mean experiencing a service outage of firm load We assessed one
demandsiderisk to supply adequacy the effect of temperature variations on
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peak demand We assessed three supplyside risks the effect ofhydrological
conditions on the availability of hydroelectric generation capacity the effect of

potential construction delays on the availability of new power plant capacity
and the effect ofaging on the rates at which generation and transmission
facilities areforced out ofservice We selected the summer of 2003 as the time

period to illustrate the risk assessment because the supply balance was tightest
that year and sufficient time remains to take additional action should that be
warranted

Generally we have found that our probabilistic risk assessment gives us a

measure ofconficlence in thenearterm supply adequacy outlook in Part I

Although this work does identify the possibility ofshortages in excess of those

identified in Part I the probability of their occurrence is generally small The
risks of power supply shortages in 2003 vary for different parts of the state
from little to no risk for Northern and Central Califbmia and the largest
municipal utilities LADWP and SMUD to low risk agout 1 percent for

Southern California to a noticeable level ofrisk 7 percent for San Diego and

to a significant level of risk about 14 percent for San Francisco

Depending on the cost to society ofsuch shortages actions in addition to those

anticipated in the Part Inearterm supply analysis might be taken and their
associated experueincurred to avoid the additional risk of shortages A cost

benefit analysis of available supply adequacy insurance options has not been

attempted in this report However we do make the case that if supply
adequacy insurance is sought then the full range ofdemand andsupplyside
options for mitigating that risk should be considered

Part II1 Issues Analyses
This part presents discussions and analyses of a variety of issues important to

the development of aworkable electricity market Chapter IHlElectricity
Markets and Capacity Supply deals with the fundamental question of how
well the existing energy market can be expected to maintain the adequacy of
the electricity system at reasonable prices and what market changes might
better achieve that goal Chapter III2 Retail Electricity Price Outlook provides
an assessment of future retail electricity rates by utility and customer class
showing how the various components ofcosts each contribute to the total rate

Chapter III3 Developing Demand Responsive Loads examines the
characteristics of the demand response potential and suggests a specific mixof
load curtailment programs to ensure reliability in the year 2002 Chapter11I4
Effects of Renewable Generation Initiatives discusses how recent events and
the current ad hoc market arrangements have affected the renewable generation
industry and issues related to incentive programs for developing renewable

generation resources Chapter III5 Siting Issues describes the progress the

Energy Commission has made in licensingnew power plants issues that may
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affect the ability of powei plant developers to obtain timely approval and
measures needed to address these siting issues

Chapter II11 Electricity Markets and Capacity Supply
This chapter examines what structure will motivate the addition of timely new

supply to reduce price volatility and contribute to reliable service Three
options for revising the supply market for capacity are introduced and
evaluated This chapter also finds that modifications to retail pricing and to the
wholesale market are also necessary for a sustainable generation market
Unless modifications are made by 2005 California will be headed back into
supply and demand conditions likely to produce tight supplies price volatility
reliability concerns and consumer dissahsfaction

Choosing a method to ensure future adequate supply is a major element of the
2002 market redesign Tight capacity supplies were ore qf the principal
conditions that allowed the California market to destabilize The current
market structure must be changed because it cannot produce adequate
generation in a timely and efficient manner Under the current market structure
California is doomed to boom and bust cycles price spikes pricevolahlity and
higher prices due to the need to hedge against the risks inherent in a faultymarket design A good market design will provide benefits to consumers and
suppliers allow for efficient market monitoring reduce the need for
government intervention and promote competitive innovation Policymakers
now have to choose what market structures will best serve Califomia

Three supply designs are evaluated incentive payments for reserves installed
capacity requirements and a regulatedcostofservice capacity reserve Of the
three the installed capacity requirement is the most promising But its actual
effectiveness is dependent on complicated implementation rules Hundreds of
millions of dollars are at stake in these design details Further exploration is
needed to determine the most effective capacity payment options

The wholesale and retail market structures are interdependent Effective
generation price signals cannot take place independent ofprice responsivenessin the retail market Consumers must choose to consume or not consume based
on prices that reflect market condihons They may make this choice directlythrough their own realtime pricing actions or through their
utilitiesaggregators that would hold a hedged portfolio to provide rate
stability

Generation adequacy will be facilitated if the wholesale dayahead hour
ahead and real time spot markets use commercial models that reflect physical
constraints and efficient dispatch Generators must have an obligation to
perform according to schedules Accurate locational prices are needed
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The market structure must be compatible with other market designs in the
Western United States California is an integral part ofa regional market A

coherent market design will need to be advocated in multiple forums

including FERC the ISO CPUC CPA and DWR New California laws will be
needed to facilitate a new design

Chapter 1112Retail Electricity Price Outlook
This chapter presents the Energy Commissionsoutlook of electricity retail
rates for Califorrda Investor and PubliclyOwnedUtilities for the years 2002
2012 In this outlook the Commission provides estimates of the retail electricity
rates that typical consumers may paygiven projected energy prices utility
plans and prograrns and regulatory decisions This outlook provides
consumers market participants and policy makers with a basic understanding
of the determinants of future electricity rates

This outlook is not an absolute prediction ofwhat the future electricity rates

will be since future regulatory actions technology development or market

changes may alter key fundamental assumptions Retail electricity rates

detailed in this chapter reflect the best available information to Commission
staff up tomidNovember 2001 and a set ofassumptions the authors believe
probable and realistic Since then the California Public Utilities Commission
has rendered some decisions that have a direct impact on the IOU price
outlook In addition Southern California Edison provided comments and data
to Commission staff that could also change the outlook The Commission has
directed the Staff to incorporate relevant data and information in an update of
retail electricity prices within the next two months

Under the circumstances specified in this chapter retail rates for investor
owned utility IOU customers will most likely increase in the 20022003
period A rate decrease is unlikely unless the Federal Energy Regulatory
Commission FERC orders merchant generators and energy traders to refund
the State utilities for overcharges incurred during the fall 2000 and the winter
2001 However a small rate decrease is possible after 2003 for most IOU
customers Municipal utilities are likely to maintain constant retail electricity
rates for their customers during the 20022003 period Rates for municipal
customers after 2003 would most likely reflect the utilities cost of generation
which under cunentprojections will increase slightly every year through 2012

Future retail electricity rates for the IOUs depend to a certain extent on the
regulatory decisions of the FERC the State Legislature the Governor and the
CPUC rather than the spot market prices Most of the IOU electricity rate

components are relatively set for the next ten years Therefore major rate

fluctuations areulikely
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Because municipal utilities have longterm contracts for energy their rates

depend more directly on the price Of natural gas and to some extent the need to
replenish their rate stabilization funds

Chapter 1113Developing Demand Responsive Loads
This chapter discusses the characteristics of the demand responsive potential
and suggests a specific mix of load curtailment programs to facilitate ensuring
reliability in the year 2002 As Chapter III1of this report noted the wholesale
and retail market structures are interdependent Effective generation price
signals carmot take place independent ofthe retail market Consumers must
choose to consume or not consume based on prices that reflect market
conditions They may make this choice directly through their own realtime
pricing actions or through theirutilitiesaggregators that would hold a hedged
portfolio to provide rate stability Further in assessing the tradeoffs between
demand response and peaking generators the onnission believes that large
amounts ofDR loads can be acquired that are cheater than peaking generators
This chapter assesses different types ofdemand responsiveness options and
recommends pursuit ofan aggregate capability of2500 MW through new

andor revised program designs

Reducing exposure to excessive market prices is likely to be morecosteffective
through time than avoiding markets entirely by relying upon command and
control decisionmaking Reducing exposure is not the same as eliminating
exposure Reducing exposure to excessive prices admits that an occasional dose
ofhigh prices in the right circumstances might be the most costeffectivewayto satisfy net electricity demand with generation

Demand response can come from reMtime price RTP tariffs or dispatchable
load curtailment programs that enable endusers to respond to market prices or
to adverse system conditions by reducing loads respectively Customers on
realtime price tariffs either save money by reducing consumption in high
priced periods or shifting loads from high to lowerpriceperiods Customers
on load curtailment programs respond to incentives to reduce loads when
system conditions trigger toad curtailment program operation Both forms of
demand responsiveness reduce loads when market prices andor system
conditions warrant this action

Much remains to be determined about enduerswillingness to participate in
demand responsive programs and tariffs Unforttmately we learned nothing in
the summer of 2001 except that constantly changing program designs create

great confusion in enduserminds and greatly increases the difficulty of
marketing any programs Our experience base with enduserresponse to
demand responsive programs and rates is simply insufficient to be able to
guarantee response However recent experience shows that at least some
customers are perfectly willing to trade off reliability for reduced costs Making
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short terr coramitments to load curtailment programs achieves the overall

goal of2500 MW ofdemand responsive capability and can lead eventually to

greater reliance upon RTP tariffs and less reliance upon load curtailment

programs The Energy Commission has already proposed specific
modifications to two existingCPUCauthorized load curtailment programs
that would ennoble this1000 MW of increased load curtailment program

capability to be achieved

Chapter 1114Effects of Renewable Generation Initiatives
This chapter discusses renewable energy issues arising from the recent changes
in the electricily market conditions Despite substantial Energy Commission

contingent funciing for new renewable facilities through the Public Goods

Charge the current absence ofamarket for the output of those facilities is

threatening the longterm viability of the renewable industry The
Commissions Renewable Energy Program presently has agreements to

provide production payments to 1300 MW of new rknewable capacity but only
after projects come onlineHow much of that capacity comes to fruition
however is dependent on whether project developers can find a buyer for their

power

As a result of the electricity crisis the market opportunities available to

renewable facilities have been dramatically altered The Power Exchange has

disappeared Utilities are either unable or unwilling to buy Direct Access has
been suspended so selling to a Green Electric Service Provider is no longer
an option The Department of Water Resources contracted for only small

amounts of rertewable energy and has ceased making longterm commitments
The newly created Power Authority is not yet in a position to finance or

acquire renewable resources

There are a number ofactivities underway in various forums that could

potentially alleviate thenomarket dilemma The Legislature may enact a

Renewable Portfolio Standard the California Public Utility Commissions
current utility procurement proceeding could result in a renewable purchase
requirement a renewableonly form of direct access may be restored or

proposals emanating from the Califomia Consumer Power and Conservation

Financing Authority might provide a remedy But until suitable buyers for
renewable energy materialize therewill continue to be a cloud over the future
development of new renewable facilities

The legislation extending the Energy Commissionsrenewables program stated
renewables would add needed generating capacity while promoting diversity
and reducingthe need to burn fossil fuels The Energy Commission has

established a target ofmeeting 17 percent of Californiasenergy demand with
renewables by 2006 To respond effectively to changing conditions the Energy
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Commissionneeds to maintain its flexibility in determining the allocation and
distribution of funds for its efforts in renewable energy

Chapter 1115 Siting Issues
In response to the energy crisis the Energy Commission has taken steps to
expedite the licensing ofnew power plants This chapter discusses these recent
changes to the licensing process current trends in licensing power plants the
interactions of transmission constraints with power plant licensing the
outcome of the new expedited review process and remaining constraints to
power plant licensing This chapter finishes with suggestions to help alleviate
some of the licensing constraints

During the electricity emergency the Energy Commission wassuccessful in
bringing new capacity on line by conducting early site screening for the
emergency projects assisting developers inprocessngproject complianceamendments and overcoming roadblocks to complettng construction

TheEnergy Commission will support efforts to improve planning for new

generation and transmission lines to address congestion system reliability and
efficiency issues Forecasting the electricity supply and demand balance
requires more than acalculation of demand and supply It also requires the
assessment of the locations of demand increases and of new generation
resource additions to avoid local transmission system congestion and
generation deficiencies Integrated electricity planning which considers both
transmission and capacity solutions should conQnue so the most economicallyefficient and reliablesupplydemand balance has abetter chance ofbeingachieved

The Energy Commission will continue to support consolidation of transmissionline permitting in California Although the Energy Commission licenses
transmission lines needed to interconnect a power plant under its review to the
transmission system other transmission projects are permitted by multiple
agencies The overlap inconsistency and inefficiency created by such
permitting pose potential constraints to expedited licensing of new generationand transmission projects

Environmental and permitting issues potentially constrain the EnergyCommissionsability to site new capacity additions efficiently without
resulting in contested proceedings or potentially significant adverse impactsThes issues include the availability ofemission offsets water supply and
water quality impacts the timing of federal permits land use conflicts
transmission congestion and natural gas supply constraints Working with
other agencies the Energy Commission directs its Policy Committees and Staff
to provide guidance or assistance regarding these constraints on licensing new
capacity
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Part I Electricity Market Developments Setting the Stage

Part 1 summarizes the factors that created the volatile lectficity market
fluctuations of the last several years It describes the market volatility since

1996 actions taken to stabilize the market in the summer of2001 the electricity
supply outlook for expected nearterm trends and longterm considerations for

maintaining a reliable reasonably priced and sustainable electricity system

Market Volatility Since 1998

Assembly Bill 1890 Monopolies to Competition

The California Legislature passed Assembly Bill 1890 B 1890 Statutes of
1996 Chapter 854 to restructure the electricity industry The State

restructuringlagdramatically changed the market system that was inplace for

more than eighty years for serving the electricity needs ofCalifornia homes
businesses industry and farms AB 1890 establishes the Legislaturesintent to

Ensure that Cahfomiastransition to a more competitive electricity market

structure allows its citizens and businesses to achieve the economic benefits
of industry restructuring at the earliest possible date

Create a new marketstructure thatprovides competitive lowcostand
rehable electric service

Provide assurances that electric customers in the new market will have

sufficient information and protections
Preserve Californias commitment to developing diverse environmentally
sensitive electricity resources

AB 1890 made fundamental changes to the structure of the electricity market to

increase reliance on competitive market forces Mtmicipal utilities werenot

required under AB1890 to participate in the restructured electricity market and
most continue to serve the needs of their customers by generating their own

power or with other market transactions initiated at their own discretion

One of the intended features ofelectricity industry restructuring in Cahfornia
was that consumers who previously purchased electricity from investorowned
electric utilities could then choose their electricity provider AB 1890 also
created a new market structure featuring twostatechartered nonprofit market
institutions The Power Exchange PX wascharged with providing an efficient
competitive auction to meet electricity loads ofexchange customers open on a

nondiscriminato basis to all electricity providers An Independent System
Operator ISO wasgiven centralized control of the investorownedutilities
transmission grid and charged with ensuring the efficient use and reliable
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operation ofthe transmission system These evolving market institutions and
merchant facilities presented new and different issues for policy makers

Market Transformation
The restructured electricity industry took form in early 1998 and the new
market appeared to be off to a good start Wholesale electricity prices initiallytracked expectations averaging 33 per megawatthour whichwas close to the
marginal cost of power production Unfortunately many implementation
problems developed over time to jeopardize the original goals of establishing a
competitive electricity market Ultimately these unanticipated problems
escalated to energy crisis levels in 2000 inducing seriousnearterm financial
and reliability risks throughout the West Whatever the causes Californias
efforts to substitute competition for costbased regulation in the generation
sector of the electricity industry have fallen substantially short ofexpectations

Market occurrences in 2000 raised serious questionsabOut the ability of the
market structure to provide affordable and reliable electricity supplies for
Californiasresidents and businesses Electricity market problems include the
following

Extremely high electricity costs
Decreased reliability in the form on ISO Emergencies and rotating outages
Very high profits by generators and wholesale power sellers
Large debt incurred by utility distributions companies on behalf of retail
customers and

Large amount of revenue flowing from California consumers to a few
sellers

Wholesale electricity cost the ISOs customers 271 billion in 2000 more than
triple the amotmt spent during 1999 74 billion and five times 1998
expenditures 55 billion excluding the first quarter The estimates include
the costs for Power Exchange energy bilateral contracts real time purchasesand ancillary service requirements these estimates however do not include
any additional costs that other Califomia municipal utilities incurred over the
period FigureI1shows the average monthly wholesale costs incurred in 1998
through the first half of 2001 Average costs significantly declined in 2001 as the
market stabilized
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Rgure I1
Monthly Average CAISO Wholesale Electricity Costs

per MWh

Sources 1998199Power Exchange Market Clearing Price
20002001 ISO Market Analysis Report Sept 20 2001

Vost retail customers have not seen thehihwholesale costs reflected httheir
monthly bills Customers of the investorownedutLlifies Ushad the rates
frozen as part of the overall legislative desinfor restructurinhrLrt the
summer of2000 Lhe elecbicity that the utilities purchased in the Power
Exchanedoubled and then evenbipled price Because of the rate eeze the
utilities could not ass theseepenses to their customers leaVin PGEad
Edison withneafire balances in their revenue accounts PCFultimately
declaredbaduptcy on April 6 2001 Althouh Edison is in the same situation
as PGEwith a revenue deficit approachin 38billion dollars the utility has
been worn with the CaifotniaPublicttifies Commission to solveis
problems without declarin banJzuptcy

Jhe severe and volatile pricetluctuafions that occuedin 2000 and
affected consumers and other sectors of the state economy The results of the
enerby crisis ultimatelybrouht about a public outcry for chane To addzess
the enery crisis theLeislatueimplemented a number ofchunes to
restzucture theelecbicbtymaretbut some of these changes
some intended oals of AB 1890 For example customer choice oppoHtrdfies
provided by direct access and the transparent pricnsystem that the Power
Exchaerovidecl have been termnated
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Causes of Market Problems in 20002001

During the debate about the cause of Californiaselectricity problems some
have argued that price volatility is an inevitable characteristic of markets run

by the ISO and Power Exchange From this perspective high prices
experienced in electricity markets in 2000 werenot a totally unexpected
phenomenon Itis true that periods ofprice spikes and supply shortages are
common in commodity markets particularly in markets like electricity that
require significant capital investments Collapsing prices and excess supplies
have historically been common in such markets as well

Commodity markets use high prices to induce investments in new production
capacity Generally speaking rising prices from shortages of capacity
encourage the construction of new power plants andor expansion ofexistingfacilities In most markets as these additional resources comeonline prices
tend to decline As a consequence idle capacity mky lead to temporary plant
shutdowns and investors planning to construct new acilities may defer those
plans to await higher prices

However the electricity market may be inherently different from other
commodity markets due to a number of factors First ofall electricity is a

critical service to maintain public health and safety Furthermore th
generation transmission and distribution system is complex given the physical
reality that coordination of the system is absolutely critical

2

In addition the
demand for electricity is highly variable due to the weather changes which can
exacerbate the cyclic nature described above Another distinguishing
characteristic ofelectricity markets is the limited ability to store or stockpile the
product Large inventories help other markets control exposure to wide price
swings

Notwithstanding the nature ofcommodity markets many entities have
concluded that flaws in market design and rules are a major factor in the

excessively high prices for electricity Some of the major flaws in the market
structure and rules that have been identified include the following

Sole reliance on the Power Exchange spot market to meet demand and
balance reliability needs
Exercise of market power to raise wholesale electricity costs
Lack ofdemand responsiveness
Outofmarket purchases above price caps
Limited ability of the utilities to use forward contracts
Conflicts of interest for the ISO Stakeholder Board and

Unintended consequences of RECLAIM on the electricity market

Other factors such as weather conditions tight supplies increased costs of
natural gas and high emission credit prices also contributed to higher costs for
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eteclricity this summer These other factors alone do not adequately explain the
levels ofprices seen in the ISO and Power Exchange markets from the summer

of 2000 through the winter of 2001

Supply Adequacy Developments
The nationsecortomy expanded throughout the 1990s Likewise so did the
electricity consumption in the Western United States Because power plant
development did not keep pace with load growth reserve margins throughout
the Western Systems Coordinating Council VSCC and especially in
California declined over time A reserve margin is the percentage of extra

generation capactyavailable at a momentsnotice and used by the system
operator to adjust for fluctuations in load or other contingencies Potential

problems include a plant goingoffline ora transmission line being
unexpectedly unavailable

FigureI2 shows the peak reserve margins for California the Southwest and
for the WSCC as a whole The recorded reserves include operational
generation not those facilities that weredown for maintenance While the
entire WSCC has maintained doubledigitmargins both California and the
Southwest had declirfigreserve throughout the 1990s

Current reserve margins are not included in FigureI2since the method for
calculating the margins that the ISO now reports each day differs from the
WSCC estimated peak reserves The ISO daily reserves are a function of the

generation that is contractually scheduled for dispatch and does not measure

the actual physical availability of total generation in the system The ISO
scheduled reserve margins dropped below 15percent several times during the
20002001winter period Part of the reason why reserves dropped to this level
was due to financial concerns

Californias rate of load growth was matched by load growth throughout the
WSCC One effect was that a relatively large pool ofnonfirmcapacity once

available on the spot market had begun to dry upThis capacity had enabled
California to meet increasing load growth without building new matching
capacity
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Figure
NonCoincident Peak Demand Reserve Margins

19931999

20

16

14

12Y

10

8

6

4

2

0

WSCC
California

Southwest

Source Western Systems Coordinating Council lOYearCoordinating Plan SummaryI9992008 October 1999

In 1999 the Energy Commission issued a study known as the HeatStorm
report4 Staff predicted that California would face a statewide capacity short fall
on the order of5000 MW during the summer of 2000 and 2001 based upon a 1
in10hot year scenario Other agencies such as the ISO said that shortagesincluding rotating outages were inevitable Asimilar capacity shortage was

expected on a WSCC regionwide scale The market appeared to be responding
as plant developers throughout the west submitted licensing applications to
build new generation facilities Even though the market did respond to the
peaktimecapacity shortage it was too late to avoid a shortterm crunch since
power plants take years to bring on line

The rotating outages that occurred in December 2000 and again in Februaryand March 2001 wereattributable to several factors especially that a largerthannormal amount ofcapacity that wasnot generating As a rule generators
plan to do maintenance and repairs during the fall and winterbecause the
demand is less and prices are lower A much higher amotmt ofgeneration
capacity was unavailable during this period Other factors contributing to
outages were generating units being down for retrofits of emission controls
Less power was available for imports to California from other areas of the
Western Systems Coordinating Council region as a result of high demand
growth and declining reserve margins in these areas Many QualifyingFacilities were not paid as a result of the IOUs experiencing cash flow
problems and thus these facilities were not producing electricity TableI1
provides a summary of the statewide outages that occurred over the pastseveral years
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TableI1

Monthly California Generalion Outages

Outage MW
Minimum Maximum Monthly

Recorded
Peak

Daily Daily Average Demand
1999

Jan 2116 3829 3180 36892
Feb 2416 6980 5067 36490
Mar 3963 6196 5311 36143
Apr 3810 6973 5047 35742
May 1495 4617 2839 39309
Jun 411 t952 129 47420
Jul 71S 1630 1031 53392
Aug 1507 931 50347
Sep 11 1955 1045 4904
Oct 447 3037 1636 44871
Nov 1778 3832 2817 37841
Dec 1525 3381 2463 39689

2OO0

Jan 1279 3687 2228 37922
Feb 2324 3962 3244 37068
Mar 1790 5307 3265 37260
Apr 1611 4387 320 38351
Ma 2346 5805 3872 46898
Jun 1660i 3806 2784 52480
Jul 1273 3564 2253 52608
Aug 196 3532 2680 51945
Sep 2754 504 3621 52367
Oct 2731 10457 7478 41613
Nov 7851 13020 10343 38679
Dec 7114 14014 8988 39679

2001

Jan 6894 15846 9940 38811
Feb 7985 12744 10895 36497
Mar 12510 16088 13737 35156
Apr 12744 17558 14911 36017
May 10533 16383 13431 43458
Jun 4821 11787 6758 47175
Jul 3146 7845 5044 40566
Aug 3069 6205 4229 48066
Sep 3132 7501 5278i 44049
Oct 6132 10580 89051 46923
Nov 9046 14847 1219 36768
Dec 7806 14441 11112 38741

Includes both forced and planned outa es
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The electricity outages disrupted activities at businesses schools and
residences Traffic wassnarled by inoperative traffic signals Realizing the
potential for serious consequences the ISO made a concerted effort when
enacting the outages to minimize the affect on critical services such as

hospitals and emergency support services These outages came in the fall and
winter during theoffpeak period As such these outages served to illustrate
that a large potential existed for frequent rotating outages during the summer
of 2001

Actions to Mitigate Market Volatility
The consequences of the energy crisis weredue to flaws in the market design
and electricity system infrastructure limitations It became clear by December
2000 thatstronger government involvement wasrequired to protect the
interests ofCalifornia citizens To address thisned the Governor developed
an energy plan and numerous Legislative billswetpassed to stabilize the
market The California Independent System Operator also worked with
stakeholders to resolve a number ofmarket design problems The Federal

Energy Regulatory Commission later imposed a number of changes to the
market structure to mitigate price and reliability problems These structural
changes together with the negotiation ofnew longterm contracts increased

electricity generation facility construction mandated efficiency programs and
reduced energy consumption patterns have moderated the market volatility
that was anticipated for 2001

Governor Gray Davis responded to the market challenge by announcing the

primary components of the Energy Stabilization Plan in February 2001 Part of
the plan involved issuing a series ofexecutive orders designed to accomplish
two objectives increase nearterm supply availability and decrease peak
demand Considering that the Energy Commission identified a5000 MW gap
between demand and supply the Governor established two teams a

Generation Team and Conservation Team to address the problem

Using amultifaceted strategy the GovernorsGeneration Team put forth a

plan designed to use every possible megawatt out of the system This entailed
boosting output from existing plants restarting other plants that were in short
term retirement accelerating the review process for plants under consideration
and providing incentives to developers to bring plants online sooner than
planned

A number ofprivate and public entities at all levels ofgovernment cooperated
and coordinated the plan Many lessons were learned along the way The
Generation Team was successful because it attacked the capacity gap problem
with the assistance of these entities and a broad set ofkey players in the
electricity market
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The otherrajor effort to bridge the gap was toencourage consumers to reduce
electricity demand The Conservation Team addressed the problem from
several different angles Voluntary conservation wasencouraged through
public service announcements on radio and television Californians were
asked to Flex our Power by eliminating unnecessary uses of electricity and
shifting certain electricity uses such as doing the laundry tooffpeak times
One of the most successful programs known as 2020used the promise ofa
20 percent rate eduction to those consumers who reduced their electricity
demand by 20 percent or more Californians did Flex their power by
reducing electricity demand more than4828 MW in July 2001

Other conservation programs were enacted by special legislation such as SB5X
AB29X and AB970 The legislation employed a variety ofmethods to reduce
consumption such astimeofuserealtime meters rebates for more efficient
airconditioners and appliances cycling onoffofHVAC systems replacing
traffic signals with more efficient LED type State Offcebuildings and public
universities were required to reduce HVAC costs by 2percent Another
significant source of electricity use reductions came from the IOand CPUC
interruptible programs where consumers are given a better rate if they agree to
have their power interrupted at times ofpeak demand All of these programs
along with the impacts ofother voluntary reductions and rate increases
combined to save7613 MW

Federal actions were also taken to mitigate market problems Electric
generation prices paid in the spring and summer of2001 were as much as
100 times greater than in 1999 Consumer advocacy groups made allegations of
unfair marketpractices and gaming California was not the only market
affected soaring electricity prices were being paid throughout the WSCC
Prices rose so high that governors of several western states joined Governor
Gray Davis in petitioning the FERC to impose WSCCwidewholesale price
caps After refusing to do so on several occasions the FERC finally agreed in
June 2001 to impose price caps whenever the ISO declares a state of energy
emergency Stage Ior higher

Summer of2001 Developments
Summer 2001 came and went and the power stayed on despite many
predictions that the market would continue to be volatile What happened
Was there ever a real crisis Or werewe saved by the mild weather Even

though the summer of 2001 was a relatively hot summer as hot as 2000
analysis has shown that Californians pulled together and reduced demand far
in excess ofwhat could be expected historically under those weather
conditions It was the culmination of many efforts that kept the lights on
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Conservation programs and new interruptible power programs created
permanent peak load reductions California consumers heeded the call to
reduce demand during peak demand periods

As implemented the Governors Energy Stabilization Plan also had a real
measurable effect Anumber of newstateoftheartgeneration dedicated to
California load was brought online this year Restrictions on how some peaker
plants operated were modified There were42 projects representing2236 MW
ofnew generation that became operational through October of 2001 About
60 percent of these new additions include four large generation facilities that
were licensed by the Energy Commission The other additions include
California Independent System Operator peaker projects several biomass
projects coming back online a peaker facility approved by the Energy
Commission new renewable facilities andrerate projects

FigureI3illustrates the electricity supply and demand profile for a typical hot
California summer day This figure demonstrates the importance of demand
responsiveness programs photovoltaic tectmology and load management
programs and if necessary peaking power plants for providing peak capacity
resources for a short amount of time during high demand periods There is
generally sufficient generation capacity available during the shoulder and off
peak periods on a hot day with aoneintenprobability ofoccurrence Demand
reduction photovoltaics technologies and load management programs can also
help to reduce the need to produce electricity during the critical peak periods

Other factors which did not stem from the Governors plan contributed to
keeping the lights on during the summer of2001 Natural gas prices began to
fallwhich lowered generator costs The Department ofWater Resources had
firmedup a large amount of capacity by signing a variety ofshortterm and
longterm contracts and as a result the price volatility in the spot market
declined Wholesale price caps also factored into decreased price volatilityBPA also agreed to increase generation from its hydro facilities

Nearterm Electricity Supply Outlook
Demand reduction by Californias electricity consumers and new generation
sources averted predicted outages during the summer 2001 and brought
market stability The electricity supply outlook for the next several years is
even more favorable for maintaining reliability and moderating wholesale
market price fluctuations The assessment is based on the assumption that
many of the marketrelated problems that exacerbated the earlier supplyproblems will be successfully resolved
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FigureI3
The Electricity Supply and Demand Profile

For a Typical Hot Summer Day
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The staff anticipates the addition of2703 MW ofnew generation that have a

75 percent probability of becoming operational by August 1 2002 This
includes renewable projects sponsored by Energy Commission programs The
new generation additions considered for 2002 are already underconsuction
and should be operational to meet the upcoming summer peak demand There
is also a significant amount of new generation capacity that should be
operational throughout the Westand be available for spot market sales to
California

Predicting the amount of additional new generation development will become
more uncertain after 2002 Although there are several thousand megawatts of
new power plant capacity currently under review in the Commissions siting
process owners of the plants may decide not to proceed immediately with
construction for a number of reasons For example the increase in the number
of new generation capacity that will become operational in 2002 may depress
spot market prices below the level needed by potential new generators to
recover their revenue requirement Because ofthis possibility the availability
ofsurplus power beyond firm commitments wasnot factored into this
assessment

TableI2provides a list ofprobable generation additions over the next several

years Most of these projects are currently under construction or have
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committedtofinancial agreements for development Although there are many
more projects under review in the Commissions siting process only a small
fraction of these applications are conservatively considered to be available in
the forecast period

Table I2

Expected Net new Generation Additions

Year Status New Generation
2002 Construction 2538

Financing 0

3EC Review

Renewables 165

Sub Total 2703
2003 Construction 2k997

Rnancing 77

CEC Review 391

Renewables 55

Sub Total 3520
2004 Construction 2687

Financing 107C
CEC Review 36

Renewables 0

Sub Total 4117

20022004 Total MW 10340

California electricity peak demand levels generally fluctuates with summer

temperature variations Air conditioning contributes to a large portion of the
California summer peak demand Using historical temperature data collected
since 1959 the Commission staff classifies temperature conditions according to
their probability ofoccurrence The summer with hottest average temperatures
equals a1in40year probability A very hot year has a1in10year probability
and a typical summer season has a1in2year probability The Commission
staff uses the1in10year temperature probabilities to estimate future peak
demand levels to assess a conservative electricity supply scenario

The impacts of the energy crisis will be felt by Californians well into the future
Itis difficult to determine how many of the actions taken byelectricity
consumers over the last twelve months will continue into 2002 and beyond
Monthly peak demand in 2001 was significantly lower than would be expected
due to voluntary conservation activities andstatesponsored demand
responsiveness programs Determining the amount of this reduction that was a
result ofpermanent technological improvements and how much was due to
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temporary behavioral changes will continue to be a difficult task into the next

few years

The 2002 summer peak demand is expected to be 54 248 MW assuming a1in
10 hot summer and a decrease in the voluntary consumerreductions
experienced in 2001 The staff also assumes thatstatesponsored demand
responsiveness progranzs will successfully reduce1744 MW of demand during
the summer peak period in 20025

FigureI4provides a summary of the most likely resource balance scenario
assuming a1in10hot summer peak period The staff assessment shows that
there will likely be sufficient resources available in the next several years to
meet statewide electriciiypeak loads and required operating reserves in the
event of a hot summer1in10 probability The assessmertt includes the
construction of newgasfired and renewable resources thatare expected to be
online at the specified periods The outlook does not address hhe transmission
problem ofmoving the electricity to the major load centers therefore local area

reliability issues may continue to exist during the forecast period

FigureI4
Califomia Electricity Supply and Demand Balance20022004

1inlO Weather Impacts on Load Forecast

1646

113



The commission staff has developed several peak demand scenarios to
consider varying levels ofconsumer conservation behavior The demand
scenarios are based on assumptions that there are several decreasing levels in
voluntary consumerreductions compared to levels experienced in 2001 The
demand levels may vary depending on whether the 2001 consumption
reductions weremostly due actual consumer investments in more efficient
appliancesie compact florescent lamps or new refrigerators that will
continue to provide savings or simply from household conservation responses
to the well publicized energy crisis The demand scenario with the moderate
drop in conservation is considered to have a 75 percent probability ofoccurringduring the next several years

The staff finds that there will most likely be sufficient electricity supplies to
maintain system reliability requirements through 2004 The following chaptersfurther examine the system reliability

t
risksconslderngvarymg levels of

development uncertainties

Long Term Considerations

While the outlook has improved critical issues need to be resolved to maintain
a reliable reasonably priced and sustainable electricity system The market
structure that currently exists is an ad hoc arrangement created to respond to
the immediate needs of the crisis that was averted Policy makers now have to
choose what kind of market organization and market structure will best serve
Califomia

What should the new market look like Will it still have a strong competitiveflavor or will the State assume a larger role in procuring future power
supplies Does the state need to have a reserve and if so what form should
it take and how large should it beThese are questions that need to be
addressed but require thoughtful analysis
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Endnotes

Anjali Sheffrin ISO Market Analysis Report January 16 2001 Folsom CA

Electricity Market Reform in California November 22 2000 John D ChandleyScott M Harvey and William W Hogan provides the followingdescription of the need for system coordination Over short horizons ofaday or less genelraffng facilities must work through the transmissionnetwork to provide the multiple products ofenergy reserves and ancillaryservices These same generating facilities must provide all of these
products in the right amounts and with very limitd tolerances

Including the California Public Utilities Commission PUC the ElectricityOversight BoardIEOB the Federal Energy Regulatory Commission FERCnd the ISO sMarket Survedlance Commattee MSC

High Temperatme and Electricity Demand An Assessment ofSupplyAdequacy inCaliornia Trends and Outlook
wwwenergycagovelectricity19990720heat rptpdf
Staff Report 2002 Monthly Electricity Forecast California SupplyDemandCapacity Balance For January to September 2002 Publication Number 70001002wwwenercagovreports2001l120 70001002pdf
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Part II California Electricity Demand and Supply Balance
This part of the report presents the component analyses comprising the overall
electricity supply and demand assessment for the next decade The first
chapter Chapter IIlexamines the uncertainties associated with forecastingthe California electrical system peak demand and energy requirements giventhe substantial reduction in consumerdemand in response to the recent

electricity crisis

Chapter II2examines the uncertainties associated with forecasting energy spotmarket prices and new power plant completions under avariety of supply and
demand scenarios Even with much of the energy demand served under
bilateral contracts spot market prices remain an important price signal for
developers ofnew supply or demandsideelectricityrsources The goal of
this analysis is to estimate spot market prices which cgn be used to assess the
likelihood ofadditional capacity expansion and the retirerentofexisting
power plants

Chapter II3examines the potential risks that nearterm 2003 capacity
resources may be inadequate to meet demand This chapter explains the
probabilistic nature ofsupply adequacy and attempts to quantify the relative
risks associated with key uncertainties that affect supplyadequacy

1649

Chapter I11 California Electricity Demand
An accurate picture of electricity consumption and demand trends is necessaryto determine whether there will be adequate supplies ofelectricity Accordingto the North American Reliability Council NERC acredible load forecast is
necessary when planning and operating transmission and generationfacilitiesEven in a market environment demand forecasts will continue to be
crucial for those responsible for assessing and maintaining reliability

ChapterII1examines Californias electricity demand between 2002 and 2012
according to the following topics

Misconceptions about demand growth since restructuring
Recent California electricity demand trends
The current electricity demand situation
Future electricity demand scenarios
Patterns ofelectricity use

Recent trends in western states electricity use

Electricity prices and electricity use

Energy efficiency resources and the impacts of demand reduction
programs
The importance of data to demand analysis

Ill1



The critical demand forecast issue is uncertainty Forecasting demand is always
uncertain howeverthe recent events in California and the nation increase the
range ofuncertainty in the forecasts presented here At this point the
Commission cannot predict whether the demand reductions of the summer of
2001 will continue Nor can it predict the impact from various programs Other
factors add uncertainty to these demand forecasts the full impact of rate

surcharges and newly legislated programs have yet to be seen Nor is it clear
what effect the tragic events of September 11 2001 will have on economic

growth in the state and on energy growth

Misconceptions about California Electricity
In addition to uncertainty about the future there has been some confusion
about the past Numerous assertions about Califomi demand trends and
impact of those trends on electricity emergencies andresourcescarcity have
been made This chapter starts by looking at several Ofese misconceptions
As the summer of2001 approached media coverage ofthe electricity crisis
increased along with fears of rotating outages At the same time several
misconceptions about Californias electricity demand situation also appeared
The demand situation was characterized as unprecedented resulting from
extraordinary growth and unexpected These characterizations were not
accurate

Not Unprecedented Growth
Growth of35percentin 1999 and 37percent in 2000 wasno tdgher than
growth in recent years 1996 and 1997 and growth around a decade ago
During the 70s and 80s the growth rate was three percent per year In the 90s
growth in electricity use slowed to one percent per year

Not Extraordinary Growth

As seen in FigureIIl2growth in peak and energy in the last fewyears is not

greater than growth in earlier years

For th three years preceding restructuring 19951997 overall electricity
demand grew by seven percent the same as the growth in the three years
after restructuring Furthermore summer peak demand fellby two percentafter restructuring compared to a ninepercent increase before
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California Electricity Consumption not Unprecedented
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Growth in California Electricity Use not Extraordinary

15

5

10

1651
IIl3



FigureII13compares actual peak demand to several Energy Commission
forecasts of pea demand If anything the forecasts are too high they
overestimate actual peaks This erroron the high side did notcontribute to lack
of sufficient resources

Recent California Electricity Trends
Recent trends in electricity use are driven by economics and population
growth while average consumption per customer has not changed much

Increasing economic activity and increasing population are factors conbibuting
to increasing use of electricity Long term overall electricity use is shown in
FigureIIlq The shaded columns in the figure represent national economic
recessions It is clear that periods of declining elecricity use are associated with
declines in economic activity Conversely econorrJcad electricity growth are

related

Figure 1113
California Peak Demand Growth not Unexpected
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Figure 1114
California Electricity Use is Influenced by Economic Conditions
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Other factors contributing to growth in electricity use are how much electricity
each business and personuseshowefficiently they use electricityand how
that efficiency changes over time As seen in Figure II15 total electricity use

per person grew beeween 1960 and 1974 Use per person grew by43percent
per year in California by51percent per year for the nation and 52percent
per year for the western states

After 1974 use per person patterns changed As a result of various actions
including Energy Commission building and appliance standards use per
person in California has been relatively flat since 1974 growing only at
01percent per year In contrast although growth slowed in the nation and
west relative to pre1974 growth in use per person continued toincrease in
both the nation 17 percent per year and the west 12 percent per year

Another important factor influencing electricity use particularly peak demandis weather Hotweather causes increased use in air conditioning and increased
peak demand
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California Use per Person is Not Increasing
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FigureIIl6shows the influence of economics and weather on peak demand
Thenogrowth period of the early 90s wascaused by an extended recession in
the state Peak demand growth in the mid90sreflects the states economic
recovery In addition some small weather fluctuations can be seen1995was

relatively mild 1996 hot and 1997 mild

In the late 1990s weather fluctuations obscure any economic growth trends
August 1998 was the 6 hottest month ever in the state leading to avery high
peak demand Peak demand in 1999 occurred in July which was much cooler
than normal

The summer of 2000 washot again the 25 hottest out of 106 years leading to
an increase in peak demand The summer of2001 wasas hot as the summer of
2000 the 25 hottest out of 107 years Looking at heat waves there were
fourteen days in 2001 that the temperature in the Central Valley was
100 degrees or higher compared to only ten days in 2000 Inaddition the
temperature on the peak day in 2001 was 102 degrees while in 2000 it was
100 degrees Even though both years have similar temperature patterns peakdemand in 2001 was lower than in the previous three years This reduction is
the result of efforts of citizens of the state to reduce demand and conserve

electricity
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Figure Ikl6
Peak Demand Influenced by Economics and Weather
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Current Electricity Demand Situation
This section looks at the current electricity demand situation in the state First
California is compared to other nations and state Next there is a discusionof
the demand reduction in the summer of 2001

Californias Electricity Ranldng
IfCalifornia were a separate country it would be the fifth largest economy in
the world surpassed only by the United Kingdom Germany Japan and the
United States In addition it would be the 12 largest consumer of electricity
using slightly more than South Korea and less than Italy

Among the 50 states California is the second largest consumer of electricitysurpassed only by Texas Califorrdas 12 percent of the nations population uses
7 percent of the electricity

As measured by use per person California is the most energy efficient state in
the nation ranking 50 lowest out of the 50 states in electricity use per capita
Figure II17
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Figure 1117

California is the Most Electricity Efficient State
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Summer of 2001

The summer of 2001 was remarkable for whatdid not happen and for what did
happen What did not happen was frequent system emergencies Various
sources forecast hundreds of hours of rotating outages across the state during
the summer of2001 Tkese outages did not occur Furthermore there were far
fewer minor emergencies during the summer of 2001 During thesummerof
2000 the California Independent System Operator declared 24 stage 1

electricity emergencies and 13 stage 2emergencies In contrast during the
summer of2001 only 2 stage 1 and 2 stage 2 emergencies weredeclared

What did happen during the summer of2001 was an extraordinary reduction
in peak demand Even though the summer of 2000 and 2001 wereboth the 25
hottest with high ranks denoting hotter conditions 2000 wasranked 82

a
out

of 106 years and 2001 was 83 out of 107 years actual peak demand in 2001
was substantially lower than the summer 2000 peak demand There were

29 days during the summer of 2000 when demand in the California
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Independent System Operatorsarea exceeded 40000 MW There were only 6
of these high demand days during thesummer of2001

The actual peak demand in the summer of 2001 in the Independent System
operator area was41155 MW This is about2300 MW or 54percent lower
than the 43509 MW peak demand in 2000 After adjusting for weather and
economic growth the summer 2001 peak was almost 9 percent lower than the
2000 peak demand

In addition tosummer demand reduction peak demand wasalso lower duringthe winter and spring of 2001 These demand reductions during 2001 are the
result of several factors Unfortunately it is not yet possible to attiibute specificlevels of demand reduction to specific factors or programs

The factors contributing to the 2001 demand reductionicludeDemand reduction programs
Electricity price increases
The2020program
Public awareness and voluntary conservation

Response to crisis winter rolling outages and media exposure

Demand reduction programs and customer response to electricity priceincreases are discussed in more detail later in this chapter
Over the summer of2001 there wasa reduction ofover3000 MW in peakdemand compared to expected demand levels This reduction is a result of thefactors listed above Inaddition to not being able to determnehow much of
those savings are due to individual factors it is also not yet possible to
determine whether different customers saved different amounts Data are not
yet available to analyze the different savings of residential commercial and
industrial customers

It is also notyet possible to determine how much of the demand reduction is
due to changes in behavioregturning up the thermostat to reduce air
conditioning use as opposed to changes in equipment installing an EnergyStar refrigerator If the reductions are due to changes in behavior then the
savings may disappear in the future if customers retum to previous behavior
However if the reductions are due to equipment changes these savings should
continue into the future
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Figure 1118

Summer 2001 Peak Demand Reductions
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Electricity Demand Scenarios

The uncertainty about what caused the demand reduction in the summer of
2001 in particular the uncertainty about how much was due to temporary
behavioral changes and how much was due topeanent equipment changes
contributes to increased uncertainty about future electricity use trends The
three scenarios discussed in this chapter were developed to provide a range of
possible electricity futures that account for the demand reductions of the
summer of 2001 and mcertainties about future demand reductions and future
economic growth These scenarios combine different levels of temporary and

permanent reductiorm to capture a reasonable range ofpossible electricity
futures

A twostep process was used to develop the threescenarios shown here First
the Energy Commissions existing enduseelectricity demand forecasting
models were used to develop a raw model output case This case was based
on forecasts ofeconomic growth Although these forecasts are reasonably
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current they were not prepared in time to capture the slowing growth in
California in the early part of2001 and did not capture any effects of the
September 11 tragedy The case also included the impacts of conservation
programs that had been put in place before the summer of2001 The raw
model output case did not include the impacts of summer 2001 reductions

Second several possible patterns of future trends in summer 2001 demand
reductions were developed These patterns are based on alternative
assumptions about the level and persistence ofvoluntary impacts and

permanent program impacts These demand reduction patterns wereappliedto the raw model output case todevelop three scenarios One ofthese
scenarios was selected as the most likely case The other twoscenarios
represent higher and lower cases The raw model output case from the end
use models is outside of the reasonable range of forecasts bounded bv the
high and low scenario and has not been used inavy further analysis

FigureIIl9 is a chart of the three peak demand scenarios and FigureIIl10
shows the scenarios for overall electricity use the data from the scenarios are
shown in TablesIIl1andIIl2
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Figure 1119
California Peak Demand Scenarios
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FigureI1110
California Electricity Consumption Scenarios
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Table I111
California Peak Demand Scenarios

MW

Year Low Most Likely High
2002 50501 51 277 54255
2003 52150 53211 55600
2004 53846 55206 56973
2005 55452 57120 58232
2006 56952 581510 59502
2097 58570 59581 60735
2008 59659 60688 62011
2009 60681 61727 63223

2010 61772 62838 64512
2011 62768 63850 65552
2012 63745 64845 66573
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Table 1112
California Electricity Consumption Scenarios

GWb

Year Low MostLikely High
2002 252070 255829 270236
2003 260860 266011 277601
2004 269800 276414 285012
2005 278230 286359 291778
2006 286018 293625 298466
2007 294328 299263 304904
2008 300098 305132 3tl604
2009 305528 310655 17978
2010 311320 316546 324757
2011 316407 321718 330065
2012 321399 326796 335277

The most likely scenariolabeledSlower Growth in Program ReductionsFaster Drop in Voluntary Reductionsin FiguresIIl9andIIl10 assumesthat program impacts increase in 2002 but stay constant after that while
voluntary impacts decrease more rapidly starting with a drop of1500 in2002
The lower scenariolabeledSlow Growth in Program Reductions SlowDecline in Voluntary Reducbons assumes that program impacts grow from2001 to 2006 while impacts ofvoluntary reductions drop slowly over the periodafter a drop of1000 MW in 2002

The higher scenariolabeledNogrowth then drop in Program ReduchonsNo Voluntary Reduchons assumes that there are no impacts from voluntaryactions in 2002 and after whle impacts ofprograms stay constant until 2005and then start declining

Table II13shows the demand reduction data used in the three scenarios Inthe low scenario program impacts stay constant at 500 MW from 2002 to 2005After that program impacts decrease falling to 0 MW in 2009 The impacts ofvoluntary programs are assumed to be zero in 2002 and remain so over theforecast period

In the most likely scenario program impacts increase to 1000 MW in 2000 andremain at that level Voluntary impacts drop from3300 MW in 2001 to1800 MW in 2002 and continue to fall reaching 1000 IVl3g in 2006
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Program impacts increase in the high case growing from 500 MW in 2001 to
2006 MW in 2006 Also the impacts of voluntary programs drop relatively
slowly falling from 3800 MW in 2001 to1800 MW in 2007

Table 1113

Demand Reductions Used in Scenarios

Scenario

Year Low Most Likely High
Program Voluntary Total Program Voluntary Total Program Voluntary Total

2001 500 330C 3800 50 3300 3800 500 3300 380
2002 500 500 100 1800 280 1100 2300 340

2003 500 0 50 1000 1300 230 120C 1900 310C
2004 500 0 50 100 800 180 130C 1500 2800

2005 500 0 50C 1000 300 1300 1401 110 2500
2006 400 0 40 1000 100 1100 1500 70 2200
2007 300 0 300 1000 100 1100 150 300 1800

2008 200 0 200 1000 100 1100 150 300 1800

2009 10C 0 100 1000 10C 1100 1500 300 180

2010 0 100 100 1100 1500 300 180

2011 0 C 0 100 100 1100 1500 300 180
2012 0 C 0 100 100 1100 1500 300 180

Recent Trends in Western Stales Electricity Use
In addition to information about California trends it is also important to

monitor and analyze trends and forecasts for the westem states Different
states have different growth patterns Uncertainty about future patterns of

growth in the west adds to the uncertainty about California electricity
supplydemand balances

Table IIl4shows growth from 1989 to 1999 in electricity use population and
use per person for 11 western states Growth in electricity use ranges from a

low of02percent per year in Montana to a high of58 percent annually in
Nevada
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Table 1114
Growth in Western States

1989 to 1999 Average Annual Growth Rate

1 Electricity UsePopulation Use per Capita
1Nevada 58 48 10
2 Utah 39 22 16
3 Arizona 35 28 07
4 Colorado 30 22 08
5 Texas 28 18 10
6 Idaho 25 23 01
7 California 14 13

8 Washington 13 19 06
9 Oregon 13 17 04

10 Wyoming 05 05 00
11 Montana 02 10 t 08

Six states have annual growth in electricity greater than 2 percent The
remaining 5 states have growth in electricity use well below 2 percent per yearThe high growth states are characterized by rapidnowth in population as well
as Except for Idaho rapid growth in use per person On the other hand the
low growth states all have low or declining use per person

Patterns of Electricity Use

Analyses of electricity resource issues require monthly daily or hourlyelectricity demand data Hourly data can indicate how long the extreme peakdemand period is influencing how long peaker units will be required to
operate or whatkind ofdemand reduction program might best substitute for
peaking generation There are twoways of looking at load data 1 sorted byday and 2 sorted by maximum value

FigureIIlllshows daily peak demand sorted by day Relatively stable
patterns can be seen in the winter spring andfallin contrast to the load
volatility in the summer While loads are high on weekdays weekends
consistently feature low loads
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Figure I1111
Patterns of Daily Peak Demand
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FigureIIl12show hourly demand sorted high to low this chart is also
referred to as a load duration curve This figure is useful in determining the
number of hours when the loads will be high
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Figure 11112
How Many Hours Will Demand Be High
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However if the response to a 10 percent increase was a 20 percent decrease in
use this would be an elastic response since use decreased more than price
increased Demand is elastic if the price elasticity is greater than 1

Table II15shows ranges ofelasticity estimates for electricity prices These
estimates indicate tahat increases in prices do decrease use since all of the
elasticity estimates are greater than zero Over the short run electricity use is
relatively inelasticlargechanges in price produce only small changes in use
As the length of time to respond increases price elasticity increases Over the

long runconsumers have greater opportunity to adjust their behavior and
appliances to changes in prices

Table 1115
Elasticity Estimates

ShodRun Long Run
Residential O06to049 045to189

Commemial 017to025 100to160

Industdal 004022 051 to182

Energy Efficiency Resources

Energy efficiency programs reduce the energy dependence ofCalifornias
economy make businesses more competitive and allow consumers to save

money and live more comfortably In addition energy efficiency programsdefer the need for new generation or transmission capacity prevent
environmental degradation and help consumers control their utility bills

While the fundamental goal ofCaliforniasefficiency programs and standards
continues to be to promotecosteffectiveenergy efficiency and conservation
the strategies emphasized to meet this goal have varied with the regulatoryand market environment Before the restructuring ofelectricity markets
utilities and state agencies invested in energy efficiency as acosteffective
alternative to generation With the passage ofAB 1890 the focus shifted to

achieving longerterm energysavings that would be sustainable after publicsubsidies ended The first section of this chapter looks at past savings from
energy efficiency programs

However with recent electricity market strains state and utility energy
efficiency programs are refocusing on end uses with the largest peak impacts to
help prevent shortages and price spikes Inaddition legislation has been
recently enacted to provide immediate relief in the summers of2001 and 2002
This new legislation is AB 970 SB 5x and AB 29x Although these programs
target demand red uctions during the summer peak demand period many
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programs will also produce yearround savings through improvements to

lighting water pumping and heating and cooling system efficiency

Past Ener Savings from Energy Efficiency
Demandsidemanagement DSM has included a variety ofapproaches
including energy efficiency and conservation building and appliance
standards load management and fuel substitution Since 1975 the displaced
peak demand from all of these efforts has been roughly the equivalent of
eighteen 500megawatt power plants

The annual impact of building and appliance standards has increased steadily
from 600 MW in 1980 to5400 MW in 2000 as more new buildings and homes
are built under increasingly efficient standards

Savings from energy efficiency programs run byutifies and state agencies
have also increased from 750 in 1980 to 3300 MW in 2000

Summer 2001 Peak Load Reduction Programs
Several programs were implemented to quickly bring about energy
conservation and peak load reduction to mitigate possiblesupplydemand
imbalances during the summer of2001 summer InJuly 2000 the CPUC
directed utilities to implement new peak load programs in the summer of2001
In August 2000 the California Legislature and Governor approved AB 970
which directed both the Energy Commission and the CPUC to implement cost
effective energy conservation and demandsidemanagement programs

InApril 2001 the California Legislature and the Governor approved SB 5x and
AB 29x which direct the Commission CPUC and other state agencies to

implemented as quickly as possible peak load reduction programs These two
bills create a landmark energy efficiency and demand reduction program that
represent the largest conservation effort ever launched by a single state

Table IIl6summarizes the peak reduction programs put in place to help
avoid electricity emergencies during the summer of2001 and beyond
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Table 1116
Peak Demand Reduction Programs

Funding Funding
Total Summer 2001 Peak

Source Agency Measure
Source Appropriated Reduction Goal

million MWSB 5X PUC Residential Incentives and Rebates SB 5X 500 61
SB 5X CPUC Increase CARE program SB 5X 1000
SB 5X CPUC LowIncome Weatherization SB 5X 200 8
SB 5X CPUC Oil and Gas Pumping Efficiency SB 5X 120 16

SB 5X CPUC Incentives for High Efficiency Ughting SB 5X 600 44

AB 970 Energy Commission Light Emitting Diode Traffic Signals AB 970 100 6

AB 970 Innovative Efficiency and Renewables AB 970 80 32

AB 970 Demand Response Systems AB 970 100 65
AB 970 3ool Roots AB 970 100 25

AB 970 State Buildings and Public Universities AB 970 55 200

AB 970 Water and Wastewater Treatment AB 970 50 20
SB 5X Municipal Utility District Programs SB 5X 400 35
SB 5X Demand Responsive Systems SB 5X 350 120
SB 5X Cool Roofs SB 5X 300 15
SB 5X Innovative Peak Programs SB 5X 500 90
SB 5X Agriculture Programs SB 5X 700 22

SB 5X Municipal water district generation retrofit SB 5X 100 25

AB 29X Time of Use and Real Time Meters AB 29X 350 500
AB 29X Local government loans and grants AB 29X 500 20
AB 29X @eysers Injection System AB 29X 45 0
AB 29X merging Renewable Account AB 29X 150 0
AB 29X Transfer from Renewable Trust Fund AB 29X 150 0

SB 5X Dept Of Consumer
Affairs ublic Awareness Initiatives SB 5X I00 1000

SB 5X Dept of General
Services

tate Energy Projects SB 5X 400 30

Dept of Community
SB 5X Services and owIncomeAssistance SB 5X 1200

Development
fechnology Trade

AB 29X md Commerce Renewable Loan Guarantee Program AB 29X 400 10
gency
Ca ConservationAB 29X
Corps

Ivlobile Etficiency Bdgade AB 29X 200 10

Ca Alt Energy and

AB 29X Adv Transportation Renewable energy finandal assistance AB 29X 250
Financing Authority
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The demand scenarios discussed above include the impacts ofpre2001
programs as well as the programs enacted to reduce demand in the summer of
2001 The scenarios do not include the impacts of possible future programs In
addition the forecasts do not assume that additional money will be allocated to
AB 970 AB 5X and AB 29X programs in the future resulting in impacts above
and beyond those already accounted for

Importance of Data to Demand Analysis
It is important to better understand what caused the summer 2001 demand
reduction Data are needed to understand which customers reduced demand
including disaggregating data into residential commercial industrial
agricultural and govermnent categories Within each category data areneeded
to see which groups ofcustomers saved the most

As well as detailed data about customer use information ineeded to
determine why customers did what they did Surveys need to be done to

analyze how much of the reduction was due to customer behavioral and
permanent response to legislated programs how much was due to media
campaigns and how other factors

Although analysis of the summer of2001 will help reduce uncertainty
uncertainty about future trends in demand reduction trends will continue as
the full impact of rate surcharges and newlylegislated programs impact
customers Even if the summer of2001 werewell understood other factors
contribute to uncertainty about future electricity use The primary factor is
uncertainty about economic growth Itis not clear what impact the events of
September 1lth will have on a California economy that has seen growth
slowing since the first of the year
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Chapter 112 Energy Market Simulations

Introduction

This chapter presents five different scenarios simulating the wholesale spot
market for electricity The scenarios are differentiated by their assumptions
about demand growth and new power plant additions during the next four
years The assumptions that characterize each scenario are discussed in detail
The simulation results are presented and discussed including the spot market

prices yielded by the five scenario simulations and the impact of power plant
additions on the hours of operation of new combined cycles peaking units and
the older and largergasfired plants The chapter concludes with a discussion
of the implications of the findings for the constructiqn and retirement of

capacity during the second halfof the decade

The goal of this analysis is to obtain estimates ofspot market prices which can

be used to assess the likelihood of additional capacity expansion beyond what
is already very likely to occur and the retirement of existing power plants
From April 1998 rmtil January 2001 wholesale spot market prices for electricity
largely determined the cost ofmeeting the energy needs of the customers of
Californiasthree investorownedutilities IOUs During the first half of2001
the California Department ofWater Resources signed longterm contracts for
wholesale power that will meet a substantial share of the energy needs of IOU
customers These contracts together with energy from utilityowned nuclear
and hydroelectric generation and QF contracts greatly reduce theshare of
energy to meet IOU customer demand purchased in spot markets
Accordingly spot market electricity prices will play a significantly smaller role
in determining the wholesale cost ofenergy for IOU customers

Spot market prices will continue howevertohave a major influence on the
decisions to build new generation capacity and to retire existing fadlities Low

spot market prices those that do not result in profits high enough towarrant
investment in new plants deter capacity expansion IfIow enough spot prices
encourage the retirement ofplants that cannot cover operating costs High
prices signal the need for new capacity and its profitability Our results tend to
indicate that the addition ofnew capacity during 2002 2005 is apt to drive
spot market prices to levels that will render many existing power plants
unprofitable and discourage further construction

Overall Study Design
Staff simulated the interconnected western wholesale electricity market during
the period 2002 2012 under different assumptions regarding electricity
demand capacity additions and natural gas prices Five scenarios were

developed characterized by the rate of demand growth and the amount of new
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capacity added and titled according to the resulting reserve margin Baseline
High Low Lower and Lowest Each of the scenarios wa evaluated using
expected and high prices for natural gas The simulations yield wholesale
spot prices for a range ofpossible reserve margins during the next ten years

MultisymTM a market simulation model produced by Henwood Energy
Services Inc was used for this analysis Given the operating characteristics of
each power plant in the Western Systems Coordinating Council forecasts of
electricity demand fuel prices available hydroelectric energy and transmission
constraints the model produces estimates of wholesale spot prices across the
western US for each hour during the period simulated It also provides
estimates ofhourly output and fuel use for each of the plants in the region

Assumptions Used in Simulations

This section describes the assumptions used in the market simulations and how
variations in those assumptions define the five separate scenarios The
assumptions described below include the following

Demand growth over the20022012 period for California and the other
WSCC areas

Capacity additions and retirements assumed over the next four years for
Califorrfia and the other WSCC areas

Reserve margins that directly result from the demand growth and capacity
addition assumptions these define and scenarios and help explain the
results
Cost of a new entry into the generation market

Hydrological conditions and resulting amounts of hydroelectric
generation
Longrunnatural gas prices
Transmission upgrades that are assumed to be constructed during the
study period
Competitive spot market conditions

A discussion of the results ofthe scenario analyses immediately follows the
description ofassumptions

Demand Growth
In the market simulation scenarios the Staff used the three peak demand and
energy consumption growth scenarios presented in FiguresIIl9andII110
respectively For greater simplicity these demand scenarios are renamed in this
chapter with respect to the trend in demand growth over the decadeLow
Baseline and High demand growth As explained in Chapter Il the differences
in the increase in demand assumed to occur in 2002 and 2003 reflect
uncertainty regarding the persistence ofconservation during the next two
years the highest rate ofgrowth used assumes it all but disappears
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Figure 1121
Demand Growth Uncertain
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The same rate of growth elsewhere in the WSCC was assumed for all scenarios

Capacity Additions and Retirements
The staff has simulated the market under several assumptions regarding the
quantity and tinting ofnew additions the amount ofcapacity added in each
scenario is presented in TableII21All the information available to the Staff

regarding new generation capacity planned for construction and operation
during 2002 2005 indicates that a substantial amount ofcapacity will be added

duting the period A large number ofnew power plants are being built
throughout the estern United States the construction and operation of
additional facilities have been approved but ground has yet to be broken
Beyond these the number of pending applications for certification and

pronouncemenb by developers indicate that even more capacity is being
contemplated Notall of the new capacity under consideration during this
period will be btfilt there is obviously evengreater uncertainty regarding
additions during 2006 2012
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Table 1121
A Boom in Generation Capacity

Cumulative Capacity Additions MW

Year
Region Scenario

2002 2003 2005 2012

California ISO High 17990 23347

Baseline 16362 21719

Low 5371 9753 14270 20324

Lower 10125 16829

Lowest 10125 14034

WSCC High 51023 69333

Baseline 47141 65451

Low 10909 28305 41458 61396

Lower 35051 55638

Lowest 35051 46334
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Net capacity additions during 2002 2005 werebased on information compiled
by the Staff regarding facilities under construction permitted for construction
and operation applications under review and announced for development
Plants currently under construction were assumed to be completed as were
most permitted plants A share of the plants with pending applications were

included as were a smaller share of announced plants The additions prior to

August 2003 are the same for each scenario the capacity assumed to come on
line thereafter varies Events since these scenarios weredeveloped suggest that
the 2002 estimate is high for generation additions However if regarded as a
combination ofgeneration and dispatchable demand reductions it is
reasonable As reserve marginswere increased substantially in every scenario
during 2002 2005 net additions during 2006 2012 wereassumed not to keep
pace with demand growth

Retirements were limited to those announced to date and those that were
assumed to occur in conjunction with the appearance ofnew facilities at the
same site The estimates in TableII21do not reflect the repowering of
1900 MW of existing capacity in Califomia assumed to occurin 2009
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Almost all new generation was assumed to be efficient natural gasfired
combined cycle plants the major exception beinggasfired peaking facilities
added in 2002 A share of the latter those facilities permitted for temporary
operation were assumed to retire at the end of the summer of 2003

Resulting Reserve Margins Define the Five Scenarios

The demand growth and resource additions assumed in each scenario yield a

corresponding change in reserve margins for which the scenarios are named

TableII22shows the reserve margins for the California ISO control area and

the WSCC for each of the scenarios

Table 1122

Reserve Margins Increase

Year
Region Scenario

2002 2003 2005 2012

CAISO High 206 269 364 277

Baseline 187 243 291 226

Low 223 169

Lower 122 190 107
139

Lowest 58

WSCC High 295 388 473 378

Baseline 287 378 429 345

Low 380 308

Lower 259 354 274
336

Lowest 218

Note CAISO values include capacity locatedoutofstate but owned by inveslorownedor public
utilities in California

1674

In the High Reserve Margin scenario demand growth in California is slow in

2002 2003 a substantial amount of new capacity is added during 2004 2012

In the Low and Lower Reserve Margin scenarios a large share of the
conservation witnessed in California in 2001 is not observed in 2002 and the
construction ofnew capacity is increasingly limited during 2004 2012 Finally
in the Lowest Reserw Margin scenario construction is curtailed even further in
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2006 2012 Iff this scenario the reserve margin in the CAISO control area in
2012 has actually fallen by almost2000 MW compared to 2001 this has been
offset however by an increase in the reserve margin elsewhere in the WSCC of
almost7000 MW

Throughout the West more generation is being added than is necessary to
match demand growth FigureII22illustrates additions to capacity reserves
from 2001 2003 in the WSCC regions under the scenarios with high peak
demand assumptions Capacity additions exceed peak load growth by2700
MW in California and a total of14400 MW in the Northwest Southwest and
Rocky Motmtain regions

Figure 1122
Reserve Capacity Increases

Peak Load Growth and CapacityAdditions212003
High Peak Demand Case MW
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Reliability requires that sufficientinstate generation and imports be available

given possible plant and transmission line outages and adverse water
conditions which limit hydro generation in both California and the Northwest
Industry standards have historically set reserve margins so that the inability to
meet peak demand be no greater than one day in ten years This reliability
perfoance target has required planning reserve margins ofabout 15 22
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percent depending on the nature of demand and the mix of capacity resources

in acontrol area These planning reserve levels have been necessary to

guarantee that operators will have 7 percent reserves at all times On any given
day some installed generating capacity will be unavailable due tooperating
restrictions age a need for maintenance or water conditions which prevent
hydroelectric facilities from operating at full output Demand may be greater
than anticipated the probability ofonedayintenyear temperatures for
example can driw peak electricity demand above its forecast level In addition
capacity equal to seven percent of demand must be set aside to ensure system
stability in the event of the sudden loss of apower plant or major transmission
line

The simulations suggest that reserve margins will be adequate in the fall

through spring in 20022003 but will decline to minimum levels in the
summer potentially triggering calls for interruptible load curtailments
FigureII23compares expected available capacity t rrlonthly peak demand
for California under the low reserve margin scenario The Staff thinks that this
scenario is the most appropriate for capacity planning Adetailed enumeration
ofthe assumptions which underlies the figure appears in the Appendix A1
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Cost of New Entry
Under deregulation new capacity is constructed in response to market
conditions rather than regulatory fiat In the long run reserve margins will
tend towards levels that yield prices for wholesale electricity sufficient in
conjunction with earnings in ancillary services markets and from mustrun
contracts for local reliability to adequately compensate investors in new
facilities for the risks that they assume This revenue requirement is
expressed inkWyr and represents the revenue stream at which investment
in new capacity is warranted

Fixed operating and capital costs for a new combined cycle facility are project
specific They are also proprietary information of strategic value Estimates of
fixed operating costs range from 7 15kWyr Capital costs include
construction costs debt costs the returns desired by investors and repayment
period debtequity ratio tax rate etc The Staffestimates that the revenue
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requirementformost new combined Cycle projects is between 85

100kWyr

As revenue from other sources is apt to be minimal for new power plants
revenues from energy markets must be nearly equal to the revenue

requirement Energy prices must cover much of the variable operating costs
fixed operating costs and capital costs The expected annual hours of operation
of a new plant jointly with the revenue requirement determine the required
spread between average wholesale price and variable operating costs For

example a plant with a revenue requirement of85kWyr expected to

operate 90 percent of the time 8000 hours requires an averagespread of
85100080001062MWhbetween its operagcosts and the wholesale
price during the ihours that it operates Aplant with a revenue requirement of
100kWyrexpected to operate 60 percent of thetime 5250 hours requires a

spread of100100052501904MWh

Nydro Conditions
Staff assumed slightly adverse hydro conditions in the Northwest for the first
nine months of2002 available energy in each month wasset at roughly
95 percent ofnormai For all other areas and all other periods during the
simulation hydro conditions were assumed to be normal

Natural Gas Prices
The average annual gas prices in Cahfomia for 2002 are assumed to be between
305and325rrunbtu they fall to270 280 in the summer and rise to
350 360 in the winter They escalate each year by approximately 2 percent
in real terms AppendixA2includes the annual average real natural gas prices
and monthly natural gas price multipliers used in the simulation for each hub
in the WSCC and GDP implicit price deflator series

Longrun natural gas prices were estimated using the North American

Regional Gas ModelT licensed from Altos Management Partners Ltd The
model wasused to estimate annual average market prices for 2002 2007 and
2012 for twentyone hubs in the WSCC Prices at five additional locations were

then derived using estimates of transportation adders Averages for interim

years were interpolated Locationspecificmonthly multipliers derived from
historical price data were then used to capture seasonal variations in the spot
prices

Transmission Upgrades
The Staff assumed that several major transmission upgrades will take place in
California during the simulation horizon The transfer capability on Path 15
wasassumed to increase to4400 MVV in June2003 and then to 5400 MW in
June 2005 The transfer capability on the South of SONGS link between the
Southern Califorria Edison and San Diego Gas Electric service areas
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Path 44 was assumed to increase by 450 and 650 MW in January 2003 and
2005 respectively Finally upgrades to the southern portions of the West of
River and East of River systems were assumed to result in an increase of
approximately 800 MW in transfer capability along various paths from Palo
Verde to San Diego in January 2005

A Competitive Market is Assumed
From summer 2000 untilspring 2001 the wholesale electricity market in
California wasnot compefitive During most hours constraints on supply dueto the need for maintenance poor hydro conditions concerns regarding the
creditworthiness of the IOUs and the strategic withholding of capacity as
well as the absence ofaprice signal that would have reduced consumptionallowed generators to sustain market clearing prices well above their operatingcosts

The Staffsslmulabon of the wholesale electricity market during 2002 2012
assumes that it is competitive during all but peak hoursie it is not possibleduring other hours for the market price to be sustained above the variable costsof the most expensive unit that is operating Yet it acknowledges that less
efficient generators will only continue operating ifthey can recovernon
variable operating costs such as startupnoload and fixed operating costs
Accordingly these generators totaling 45 percetof the capacity in the WSCC
were assumed to include these costs in their offers in the spot market duringpeak hours with a corresponding effect on the market clearing price When
reserve margins are high inclusion of these costs will not have a substantialeffect on the clearing price as lessefficient generators operate infrequentlyThese generators are called upon more often when reserve margins are low
includingnonvariable costs leads to a larger increase in the average clearingprice

Scenario Results

The remainder of this chapter presents and then discusses the results of the
market simulation scenarios Among the quantitative results are the followingAverage annual and monthly onand offpeak energy spot market clearingprices

Annual capacity factors for new combined cycle existing large steam
boilers and peaking units

Spot Market Prices
The annual average wholesale market prices for California are presented in
TableII23for each scenario
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