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ABSTRACT

COMMUNITY CHOICE AGGREGATION: ASSESSING THE FINANICAL AND
POLITCAL VIABILITY IN HUMBOLDT COUNTY

Michael Landau

The overall feasibility of implementing a Community Choice Aggregation

program in Humboldt County is investigated in this thesis by examining its financial

viability and likely level of public support. Community Choice Aggregation (CCA)

enables the county to procure electrical power, by wholesale market purchases or owning

and operating generation facilities, for customers in its jurisdiction. With CCA, a local

public agency is responsible for resource decisions, which creates an opportunity to

develop renewable energy projects, increase regional jobs, reduce greenhouse gas

emissions while simultaneously reducing costs to consumers.

A literature review on CCA provides an overview on program elements,

aggregator responsibilities and community benefits and risks. A financial analysis then

determines the cost of a CCA program with generation portfolios consisting of 33%, 50%

and 75% renewable energy. The total operating cost of each CCA scenario is compared

to the incumbent utility company’s projected cost of providing generation services.  The

results indicate that the CCA could provide 50% of the region’s electricity from

renewable sources and obtain cost savings for CCA electricity customers, assuming a 3%
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escalation rate of the incumbent utility company’s generation charge, of about $188

million over 20 years, or about $9 million per year.  This equates to an estimated savings

of about 6% on customers electric bills. The assessment further reveals that even greater

savings could be realized by building renewable generation facilities that provide more

energy than needed by the CCA and selling the excess renewable energy. In addition, the

thesis examines the likely level of community support that CCA service would have in

the county by qualitative and statistical analysis of the regions support for climate change

mitigation and local control, which are often the motivating force for CCA.

The combined results from the financial and community analysis suggest that

Community Choice Aggregation is a viable option for Humboldt County. The results

may encourage public discussion, foster support and promote further investigation into

establishing a local CCA program.
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INTRODUCTION

Concerns about the planet’s ecosystem and climate change are stimulating

voluntary and mandatory initiatives designed to mitigate greenhouse gas emissions.

Many communities, partially in response to the perception that federal and state progress

is inadequate, are taking initiative and are developing local policies and projects to

enhance mitigation efforts. The ability of communities to make a genuine contribution to

the global climate change challenge is however limited by the dominant or prevailing

system of electricity supply. In this thesis I analyze an emerging electricity program

called Community Choice Aggregation (CCA) that enhances local control of energy

resources and enables communities to develop an energy policy that reflects local goals.

The thesis assesses the financial and political viability of the CCA model for Humboldt

County, CA.

CCA1 is a program that gives counties or cities the legal authority to combine the

electricity loads of consumers in its jurisdiction and procure electrical power on their

behalf. After a community establishes a CCA program, electric customers choose either

the CCA or incumbent utility company as their energy service provider. Legally the

incumbent utility company is responsible for supplying power to its remaining customers

and the transmission, metering and billing for both utility and CCA customers. The CCA

is primarily responsible for procuring power, which can be obtained through either

1 CCA refers to either community choice aggregation programs or community choice aggregator (the entity
providing the procurement service).
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market purchases or owning and operating generating plants, for the customers that

choose to switch providers. A local government that forms a CCA program does not

become a municipal utility company because the aggregator does not own the electric

distribution system within its jurisdiction.

CCA programs are managed by a local public agency with input from the

community. The size and management of CCA programs are features that distinguish

them from the prevalent electricity market structure in California.  Over two-thirds of

California’s electricity demand is provided by three regulated Investor Owned Utility

(IOU) Companies (CPUC, 2010a). The three IOUs are Pacific Gas & Electric (PG&E),

Southern California Edison Company (SCE) and San Diego Gas & Electric Company

(SDG&E). Humboldt County’s electricity provider, PG&E, has over 5.1 million

electric customer accounts and a service territory that covers over 42% of California

(PG&E, 2011). The local control offered with CCA programs may offer a variety of

community-wide benefits not available with regulated IOUs.  Some of the potential

benefits for Humboldt County are revealed by examining the objectives and status of two

existing projects: the City of Arcata’s Greenhouse Gas Action Plan and the Renewable-

based Energy Secure Communities (RESCO) project.

The City of Arcata took the initiative to create the Greenhouse Gas Action Plan,

which sets an emission reduction target of 20% below 2000 levels by 2010 (City of

Arcata, 2006a). The city’s most recent greenhouse gas (GHG) inventory, performed in

2006 to monitor the progress, showed that “there is much work to be done” (City of

Arcata, 2006b p. 3). The city could reduce its GHG emissions and attain its goal by
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utilizing a cleaner electric grid mix. However, the city has little to no influence on the

type and renewable content of energy resources utilized by PG&E. Establishing a CCA

program would allow the community to choose their generating resources and the carbon

intensity of the city’s power mix, thereby ensuring success of the Greenhouse Gas Action

Plan.

In addition to the region’s GHG reduction goals, the community also has

ambitious renewable energy development objectives. The Redwood Coast Energy

Authority and the Schatz Energy Research Center are working on a Renewable-based

Energy Secure Communities project that is creating a “strategic action plan for Humboldt

County to develop its local renewable energy resources in an effort to meet 75% to 100%

of the local electricity demand as well as a significant fraction of heating and

transportation energy needs” (RCEA, 2010). Along these lines, forming a CCA could

allow the county to issue bonds for financing local renewable energy generation facilities.

The local facilities, owned and operated by the CCA, would not only help move the

RESCO vision forward but also bring direct and indirect economic impact benefits to the

community.

As demonstrated from the previous two examples, there are substantial benefits in

terms of meeting policy goals with Community Choice Aggregation.  CCA provides a

community with control over energy resource decisions and rates.  A local agency, with

input from electric customers, is responsible for selecting generating resources best suited

to meet the requirements and goals of the region. Therefore, if a local CCA desired, the

amount of electricity obtained from renewable sources could be voluntarily increased
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above California’s Renewable Portfolio Standard (RPS) requirements. Forming a CCA

would also allow Humboldt County to leverage its aggregated purchasing power and

invest in local renewable energy generation facilities. Other benefits of CCA include

opportunities, but potentially not all at the same time, to increase energy efficiency

programs, reduce electricity rates and provide rate stability.  CCA programs may be able

to lower electric rates because they increase competition and, unlike IOU companies or

private developers, do not have to pay taxes or pay dividends to retain investors.  These

benefits will be elaborated upon in the Literature Review chapter.

Although there are clear benefits that can be achieved by forming a CCA, there

are also financial risks. The Literature Review chapter provides greater detail on these

risks along with a more comprehensive overview of CCA including a description of

program fees, customer enrollment procedures and IOU and aggregator responsibilities.

In addition, the chapter also includes a historical background section on California’s

electricity restructuring and its influence on CCA, which is helpful in understanding

certain program charges.

The objective of this thesis is to investigate the feasibility of Community Choice

Aggregation in Humboldt County. To determine the overall feasibility of forming a CCA

the thesis conducts a preliminary assessment of its financial and political viability. The

financial component of the analysis compares the total cost of operating a CCA program

with that of continuing to purchase electricity from the incumbent utility company. The

total cost of the CCA program is composed of five expense categories: power
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procurement, grid management, utility operations, financing and revenue from market

sales.

Before the power procurement cost can be calculated an electrical load analysis is

necessary to estimate the demand for the next 20 years and when the demand occurs

because wholesale electricity prices vary by the time of day. The Methods chapter

describes the procedure and high level assumptions used to forecast electrical load and

determine costs for each category over a 20 year planning horizon, beginning in year

2012. Three CCA generation portfolios consisting of 33%, 50% and 75% renewable

energy are evaluated to determine a range of potential costs. For reasons explained in the

Methods chapter, this thesis assumes that the CCA will finance biomass and wind

facilities that can generate enough electricity to meet the voluntary renewable energy

goals. Each scenario is then compared to the incumbent utility company’s cost of

providing generation services to determine the cost impact of reducing the region’s

greenhouse gas emissions.

Although the focus on financial viability is crucial, the feasibility of establishing a

successful CCA program also depends upon community support. Establishing a CCA

program is not guaranteed even if the financial analysis reveals net monetary savings. In

order to establish a successful CCA program, the community must encourage political

leaders to fund feasibility studies and then ultimately participate in the CCA after it is

formed.  The more a community values the potential external benefits of CCA, the more

risk and cost they are willing to accept.  In other words, if the goals of a CCA program

are aligned with the goals or core values of the community, the CCA program will likely
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have public and political support.   The thesis presumes that the primary goal of a

Humboldt County CCA program would be to reduce the GHG emissions from the

regions electricity usage, increase local control of energy resources, and to do so while

lowering or matching PG&Es electric rates.

Therefore, in order assess the amount of support it is necessary to determine how

much the community values reducing GHG emissions and increasing local control of

resources. As holding public forums or surveying the community prior to determining

the program’s cost is premature, the thesis investigates three proxies that provide insight

into the likely level of public support. The proxies are partnership in PG&E’s

ClimateSmart program and county voting results for Proposition 23 and Proposition 16.

The Methods chapter provides more detail on each subject to justify and support its use

as a proxy for community support along with the statistical analysis used to evaluate the

level of support.

The financial analysis determines a range of possible cost impacts to local electric

customers and the political component of the analysis assesses the support that CCA

might have in Humboldt. In order to perform this analysis, the thesis makes a number of

assumptions that could affect the results.  The Discussion chapter reveals several

potential sources of error and highlights factors that may be unique to Humboldt County.

Awareness of potential source of error creates an opportunity for further research to

improve the feasibility study. The chapter also includes a description of potential near

term regulation changes that could also impact results and concludes with a description of

alternative strategies, policies and financing mechanisms that the community could
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potentially use to obtain similar benefits to that of CCA programs. Should the

community choose to pursue CCA, the Conclusion and Recommendation chapter

provides a description of the next program implementation steps and a list of

recommendations to establish a successful and sustainable CCA program.
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LITERATURE REVIEW

The Literature Review chapter provides a brief historical background on the

restructuring of California’s electricity market initiated in 1997 and the subsequent

energy crisis of 2000 and 2001.  These events provoked legislation allowing for the

creation of CCA programs and the state’s solution to the energy crisis continues to have

an impact on CCA program costs. Following the historical background section, the

development and implementation of CCA in California is presented and then an overview

of CCA is provided.  The overview describes the CCA customer enrollment process, type

of utility fees imposed on CCAs, aggregator responsibilities, and the benefits and risks

with CCA. The extent to which the benefits outweigh the risks and costs to Humboldt

County ultimately provides an indication of the CCAs feasibility (Burke, 2005).

Historical Background

The restructuring of the California electricity market begun in 1997 was expected

to increase competition among power suppliers and thus lower electricity prices.

Although the increased competition between power suppliers was expected to reduce

rates by more than 10%, electric rates for residential and small commercial customers

were frozen by legislation to a level 10% below 1996 prices for a period of four years.

As a result, while customers experienced a rate reduction, the frozen rate level was still

projected to generate more than enough income for the utility companies to purchase

power on the deregulated market. It was intended for the IOUs to collect this retail



9

margin as a means to recover stranded costs, which is a term used to represent the decline

in the value of electricity generating assets due to restructuring of the industry (Bushnell,

2004).

In the deregulated market, consumers were given the ability to choose an

electricity provider. As each electric consumer had to actively select a new provider in

order to switch and because rates were frozen for residential and small commercial

customers, few customers in these sectors switched providers (Weare, 2003).  More

often, the largest consumers of electricity changed providers because they had not

received the rate cut and service providers generally focused marketing efforts on their

recruitment (Weare, 2003). Residential and small commercial customers typically

remained with the IOU because it was inconvenient to the customer and costly to the

provider to transfer service when there was not much at stake.

In the California energy crisis of 2000 and 2001, the IOUs cost to deliver power

to electric customers increased significantly while revenue was still capped. This caused

financial difficulty for the utility companies and both PG&E and SCE suspended

payments to generation facilities.  The electricity producers that were not receiving

payment began to shut down their power plants, which led to several power outages.  To

prevent additional power outages the California Department of Water Resources (DWR)

eventually had to take over power purchasing responsibilities. As the department

responsible for the management and regulation of water usage, which entails flood

control by means of operating hydroelectric dams, the DWR was already in the power

business. The DWR committed to purchasing about $42 billion in long-term power
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supply contracts (Bushnell, 2004). Although the last of the power supply contracts

expires in 2015, debt payment on the bonds will continue until 2022 (DWR, 2009). As

detailed in the sections below, CCA customers are responsible for a portion of the DWR

costs. Although the state ended retail choice in 2001 in order to recover DWR costs,

customers that had already switched were allowed to continue receiving electricity from

the provider.

Partially in response to the lack of options for small electric consumers under

electricity restructuring and the perceived failure of the IOUs to manage electricity costs,

Community Choice Aggregation was established in 2002 with California State Assembly

Bill (AB) 117 (Stoner, 2008 p. 10). AB 117 authorizes counties and cities to “aggregate

the electrical load of interested electricity consumers within its boundaries to reduce

transaction costs to consumers, provide consumer protections, and leverage the

negotiation of contracts” (California State Assembly, 2002).

CCA Development and Implementation in California

“At the time AB 117 was passed, there was no experience in California with

community choice aggregation” (Stoner, 2008 p. 1).  As a result, the California Public

Utilities Commission (CPUC) needed to develop rules for how CCA programs should be

implemented and how they should interact with the IOU. These rules were primarily

developed in two phases by the CPUC. The Phase One Decision, D.04-12-046, was

completed in December 2004.  The Decision addressed implementation and transaction

costs imposed by IOUs on an aggregator, granted prospective CCAs access to utility data



11

and enabled phase-in of CCA service. Phase one also adopted a methodology for

determining the Cost Responsibility Surcharge (CRS). The CRS is a cost recovery

mechanism that protects existing IOU customers from additional costs that they might

incur when a portion of the IOU customers transfer their energy services to a CCA.

Therefore, the CRS prevents cost-shifting between utilities and CCAs. A more detailed

explanation of the costs included in the CRS and the method of calculation is included in

the CCA Overview section.

Phase two, Decision D.05-12-041, was completed in December 2005, and

addressed a wide variety of topics dealing with CCA and IOU interactions.  Phase two

established rules for notifying customers of CCA service, opt-out opportunities and

customer reentry fees. There have also been several CPUC Decisions clarifying or

modifying previous Decisions; D.07-01-025 adopted modifications to the CRS, D.10-05-

050 clarified the permissible extent of utility marketing with regard to CCA programs

and D.08-02-013 modified utility tariffs regarding customer notification procedures and

requirements for CCA bonds or insurance.

In an effort to help cities and counties understand the CPUC rules and evaluate

the feasibility of forming CCA programs, the Community Choice Aggregation Pilot

Project was established. The main goal of the project, which was funded by the

California Energy Commission’s Public Interest Energy Research (PIER) Program, was

to investigate if CCA was a realistic and cost effective mechanism to increase renewable

power generation in California beyond the state mandated RPS (Stoner, 2008).  The

project helped communities understand the opportunities and risks with CCA programs,
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identified critical factors to be considered when evaluating CCA and established an

economic model for identifying the potential savings of CCA programs. The CCA Pilot

Project economic model was used to determine the financial feasibility of CCA in “12

communities2 throughout the state with representation in each of the three major investor-

owned utility service areas” (Stoner, 2008 p. 2).

One of the 12 communities involved in the Community Choice Aggregation Pilot

Project was Marin County.  Marin County continued to investigate CCA after the Pilot

Project was complete.  The county prepared a Business Plan and an Implementation Plan

that refined earlier assumptions and specified operating and administrative specifics for

their CCA.  The Business Plan included a financial analysis that was peer reviewed by a

third party consulting firm and PG&E. In May 2010 the County of Marin and seven of

its cities began operating the first CCA program in California.3

In addition to the County of Marin and the other communities involved in the

Pilot Project, the City of San Francisco and the San Joaquin Valley Power Authority have

investigated Community Choice Aggregation. The City and County of San Francisco are

registered as a CCA, but as of January 2011 have not begun serving customers.   The San

Joaquin Valley Power Authority has postponed establishing a CCA program.

2 The twelve communities involved in the pilot project study are: (1) Berkeley, (2) Emeryville, (3) Oakland,
(4) Marin County, (5) Pleasanton, (6) Richmond, (7) Vallejo, (8) Beverly Hills, (9) Los Angeles County,
(10) West Hollywood, (11) San Diego County and (12) San Marcos.
3 The public agency managing the CCA program is called Marin Energy Authority (MEA).  The CCA
program is called Marin Clean Energy (MCE).



13

In addition to the numerous reports commissioned by prospective CCAs, PG&E

rules and tariffs are important literature sources for the financial analysis. Electric Rule

No. 23 specifies the process, terms and conditions for interactions between the utility

company and the CCA (PG&E, 2006a).  Rule No. 23 also identifies the services that

PG&E is authorized to charge the CCA program or its customers.  The charges for the

services are listed in PG&E Schedule E-CCA and Schedule E-CCAINFO (PG&E, 2006b;

PG&E, 2006c).

Mechanics of CCA

The section below describes the mechanics of CCA programs in California.4 The

aggregator must offer the service to all residential customers located within the CCA

service area. For the purpose of this thesis the service area is defined as Humboldt

County but it could be an individual city or even a group composed of multiple cities or

counties within an IOUs service territory. The CCA has the option to also offer the

service to commercial, industrial, agricultural and other non-residential sectors (CPUC,

2004).  With CCA, a local community organization becomes responsible for supplying

power, through either market purchases or ownership and operation of generating plants,

and making decisions about electric rates and public benefit programs (Stoner, 2008 p.

10). All aspects of power delivery, such as transmission, distribution, metering and

billing remain the responsibility of the IOU. Therefore, unlike a municipally owned

4 In addition to California, CCA is currently allowed in the States of Ohio, Massachusetts, New Jersey and
Rhode Island.
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utility company, the CCA is only supplying power to the electric grid and does not own

the transmission and distribution system.

CCA programs are subject to the same California Renewable Portfolio Standard

(RPS) as IOUs and Direct Access (DA) providers (Stoner, 2008 p. 11). On April 12,

2011, California Governor Jerry Brown signed legislation, SBX1 2, which increases the

current 20% RPS target in 2010 to a 33% RPS requirement by December 31, 2020 (CEC,

2011). The law applies to CCAs and all the state’s public and private utilities.

Although the intent of AB 117 is to prevent shifting of costs between IOU and

CCA customer’s, the CPUC determined that “allocating implementation costs to [IOU]

ratepayers that are related to the development of the CCA program’s infrastructure would

be fair, relatively simple to administer and avoid the barrier to entry that might occur if a

handful of individual CCAs were required to assume those costs” (CPUC, 2004 p. 57).

Without this CPUC ruling, the first CCA would have had to reimburse the IOU for

computer software changes and other modifications that enables an IOU to conduct

business with all CCA programs.  As future CCAs would have also benefited from the

development of this infrastructure and the cost would be a challenging financial hurdle

for the first CCA to overcome, the implementation costs are distributed amongst all of the

IOUs ratepayers.  In other words, IOU implementation expenses related to forming CCAs

in general but not directly attributable to an individual CCA are recovered from all IOU

ratepayer’s.

Metering, billing, customer notification and other transaction costs associated

with individual CCAs are paid for by that CCA program. IOU fees charged to the
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individual CCA are based on the incremental cost that the CCA imposes (CPUC, 2004).

For example, a CCA can insert a notice in a customer’s monthly PG&E bill and is

charged a fee only if the envelope needs additional postage.

In addition to the incremental charges, CCA customer’s must pay a Cost

Responsibility Surcharge (CRS) that assures the “utilities’ bundled5 customers will

remain financially indifferent to the departure of load from bundled service to a CCA

Program’s procurement portfolio” (CPUC, 2006 p. 2).  The CRS includes: (1) costs

associated with long-term Department of Water Resources power contracts and bonds

entered into during the energy crisis; (2) utility power costs from both retained generation

facilities and approved power contracts; (3) Competitive Transfer Charge (CTC) and

historic revenue or credits applicable to customers at the time of transfer from the IOU to

the CCA (CPUC, 2004).

The methodology for determining the CRS is based on the same approach used

for direct access customers.6 The method compares the IOU’s average generation cost of

its procurement portfolio to a forecasted market price of energy, and charges CCA

customers the difference if the IOU cost is higher. The rationale for this methodology is

5 The term bundled refers to customers that receive energy, transmission and distribution, and all retail
services such as meter reading and billing from a single entity.  As the sole provider of all the above
services the utility company groups together or bundles the individual charges on the bill and the customer
only needs to reimburse one company. Thus, customers that switch providers and begin receiving
generation service from the CCA and transmission and distribution services from an IOU are not bundled
customers.
6 Direct access is the ability of a customer to purchase electricity directly from the wholesale market rather
than through the incumbent utility company.  Direct access is not available for residential customers. Thus,
CCA is the only method that currently offers consumer choice for residential customers.  Direct access and
CCA are similar in concept but the regulations are slightly different.
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that a CCA will theoretically be able to purchase electricity at the current market rate and

when the CRS is added to its customer’s electric bill the cost will equal that of the IOUs.

As the CRS is paid by CCA customers to the IOU, this surcharge should protect IOUs

from any financial losses that might result from customers switching to CCA service.

The CRS is inversely related to the market price of electricity. If market prices decrease,

the CRS will increase.  The effect of the CRS is that the CCA must procure power below

market prices to provide electricity for less cost than the IOU. There is no refund of the

CRS if the IOU cost is lower, but any negative differences can be carried forward to

offset future higher costs. The CRS amount varies depending on the CCA establishment

date, a process referred to as vintaging, to “reflect changes in utility portfolios that might

increase or reduce power purchase liabilities” (CPUC, 2005).

California CCA programs use an opt-out customer enrollment approach, where all

eligible electric customers within its jurisdiction become customers of the CCA unless

they specifically opt out. Customers that opt-out will remain with the IOU. This

“removes a huge hurdle for any community wishing to provide electricity to its

constituents” because the CCA does not have to actively market to acquire customers

(Stoner, 2008 p. 10). While the opt-out customer enrollment approach is advantageous

for CCAs, it places a burden on the consumer as they may need to evaluate the

alternatives. Customers must be given four opportunities to opt-out of CCA service. The

CCA pays to mail opt-out notifications and also pays an IOU processing fee for each

customer that transfers to the CCA.
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Once enrolled in the CCA, customers can return to the IOU within 60 days of

transferring without penalty.  After this period, the customer can return to their previous

electric provider by providing the IOU six months of advance notice and paying a re-

entry fee (CPUC, 2004). The re-entry fee for PG&E, Humboldt County’s electricity

provider, is $3.94 per account (PG&E, 2006b).  CCA programs are also allowed to

impose an exit-fee on departing customers. After returning, PG&E specifies that the

customer “make a three-year commitment and shall not be allowed to return to CCA

service until their three-year minimum period has been completed” (PG&E, 2006a p. 26).

An economic study of CCA suggested that “the consumer opt-out privileges could

conceivably be the Achilles Heel of AB 117.  Should CCA rates drift higher than IOU

rates and several large customers return to IOU bundled service leaving stranded

generation7, CCA rates would have to rise which could prompt more customers to also

opt-out, setting off a death spiral of rising rates and departing customers” (Roberts, 2007

p. 8).  The intent of the CCA exit-fee is to mitigate the risk of customer attrition.

CCA customers will continue to pay the CPUC authorized Public Purpose

Program charge to fund energy efficiency and renewable energy incentive programs.  The

IOU collects the fee and remains responsible for managing the public energy programs.

The CPUC requires that a proportional amount of the funds must be spent in a

community that forms a CCA.  “The CCA may be able to seek authority to replace the

7 Stranded generation refers to excess capacity that an organization cannot utilize and, thus, collect revenue
from its electric customers but is still obligated to pay for.  Stranded generation can include facilities that
are owned by the entity or long term power contracts.
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IOU as administrator of energy efficiency programs by submitting a program application

to the CPUC” (Stoner, 2008 p. 18). Because CCA customers pay the Public Purpose

Program charge, eligible low income CCA customers will continue to receive the

California Alternative Rate for Energy (CARE) discount (CPUC, 2005). The discount is

calculated as if the customer had remained on bundled service; the generation portion of

the discount is based on IOU generation rates and not the CCAs.

Responsibilities

In addition to the responsibility of obtaining power for its customers, the

aggregator must forecast electric load, process load information, coordinate with the grid

operator and provide ancillary services necessary for grid stability. In order for the CCA

to perform these functions the IOU will be required to provide the necessary data to the

CCA. The CCA, similar to other electricity service providers, is subject to penalties by

the California Independent System Operator (ISO) for failing to meet the resource

adequacy program requirements (CPUC, 2005). In order to comply with the resource

adequacy program the CCA must demonstrate on a month-ahead basis that they have

procured enough capacity to meet 100% of the peak forecasted load plus a minimum 15%

reserve margin (CPUC, 2011a).

The aggregator also must interact with the IOU regarding customer opt-out

notifications, transfer of service requests and billing. Two billing options, called rate-

ready and bill-ready, are available to the CCA after the utility company collects the meter

data. With rate-ready service, the CCA provides rate information to the utility, which
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then determines the bill amount. Bill-ready service is where the CCA receives the meter

usage from the IOU and then determines customers bills based on their own rates. With

both billing options, the CCA statement is included on a separate page in PG&E’s

envelope. PG&E receives the full customer payment and then transfers the appropriate

amount to the CCA.

The CCA also must perform administrative functions for contract administration,

public relations and marketing. If the CCA builds generation facilities they will also

need staff to operate and maintain the power plants.  All these tasks can be outsourced or

performed internally by the CCA.

Benefits

According to the CCA Guidebook the primary benefits of CCA are the local

control over energy resources and the potential to reduce electricity rates for customers

(Stoner, et al., 2009 p. 2). Although a local organization manages the CCA, the entire

community has more influence in energy issues such as setting electric rates because the

organization is subject to the Brown Act8 and must hold public meetings. This collective

decision-making allows for the development of an energy policy that reflects community

goals and values and can manifest in additional community-wide benefits. The next

section outlines several of the opportunities made available with community control of

energy procurement.

8 The Brown Act is a California law that guarantees the public’s right to attend and participate in meetings
of local government bodies.  Decisions and actions must be made during the public meetings.  This process
helps the community stay informed and maintain oversight of the government.
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Local control over energy resource decisions provides CCAs the opportunity to

set electric rates that might either emphasize price stability or subsidize certain sectors.

Compared to an IOU, the CCA can potentially achieve greater price stability through a

combination of diversifying the energy supply portfolio, expanding energy sources that

are less susceptible to fuel price fluctuations, and securing long-term power purchase

agreements or creating a rate stabilization fund (Stoner, et al., 2009 p. 16). The CCA

program can also use its ratemaking authority to “establish economic development and

business-specific rate incentives to help lure desirable businesses and jobs to the

community” or help retain businesses considering leaving the region (Stoner, et al., 2009

p. 13).

CCA programs also have the opportunity to positively impact and potentially

achieve regional environmental goals through the selection of energy resources used by

the community. By developing new power generation, from renewable sources or

cleaner conventional sources, the CCA might displace older inefficient power plants and,

consequently, reduce air pollution and greenhouse gas emissions (Stoner, et al., 2009 p.

17).

The CCA program can also, if the community desires, establish an RPS that is

greater than the IOU. For example, Marin Clean Energy offers two energy options. The

“light green” option guarantees a minimum of 25% certified renewable energy for the

same electric rates that PG&E charges its customers and PG&E has a portfolio that

currently includes 17.7% from resources eligible under California’s RPS program. The

second MCE energy option is called “deep green” and is from 100% renewable sources.
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The current rate for the deep green product adds an additional one ¢/kWh premium on the

light green rate (MCE, 2011).9 Therefore, for a household with an average monthly

consumption of 1,000 kWh the additional monthly cost for 100% renewable energy is

$10. Expanding renewable energy resources may also help a CCA buffer themselves

from fluctuating fossil fuel prices and increase the energy security of the community.

The second primary benefit offered by CCA programs is the potential for reduced

energy costs, which can be used to lower rates for CCA customers, contribute to reserve

funds, or supplement the community’s revenues from public services (Stoner, et al., 2009

p. 14). CCAs can secure lower cost energy supplies by increasing competition among

power producers, negotiating inexpensive power purchase agreements, or using public

financing to develop generating resources. CCAs have a financial advantage over IOUs

because “a CCA, as a public organization, qualifies for tax-exempt financing to support

the development of power generation facilities, resulting in a cost of capital that is

approximately half that of an IOU” (Stoner, et al., 2009 p. 14). Furthermore, CCAs are

public organizations and do not pay state or federal taxes and shareholder dividends. The

Pilot Project feasibility assessments for the 12 communities estimated that CCA could

reduce the average electric bill of customers by 1-10% while providing a portfolio of at

least 40% renewable energy, or provide customer savings of 4-5% with an RPS that

matches the IOU (Stoner, et al., 2009 p. 14).

9 In April of 2011 MCE eliminated a membership fee of $10 per month for the deep green energy product.
Therefore, the one ¢/kWh premium is currently the only additional charge for deep green customers.
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The Pilot Project and San Francisco economic studies showed that in order to

reliably reduce electric rates the CCA cannot rely solely on electricity market purchases.

“The CCA’s ability to compete rests with its success in using its tax advantage in

financing to develop, own and operate cost-competitive capital intensive generating

capacity” (Roberts, 2007). Developing local power generation facilities will also

increase direct and indirect economic opportunities for residents.

A UC-Berkeley’s Renewable and Appropriate Energy Laboratory report

synthesized the results of 29 studies that analyze the economic and employment impacts

of the energy industry in the US and Europe. The report’s findings show the average

employment over the life of conventional and renewable energy facilities (Table 1).  To

account for the differing capacity factors of generation facilities, the study calculates an

“average installed megawatt of power” (MWa) that is de-rated or reduced by a value

related to the capacity factor of the technology.

Table 1 Average employment by energy generation technology over life of facility (Wei
et al., 2009)

Manufacturing,
Construction, and

Installation (Jobs/MWa)

Operations,
Maintenance, and Fuel
Processing (Jobs/MWa)

Total
(Jobs/MWa)

Solar PV 1.43-7.4 0.60-5.00 2.03-12.40
Wind power 0.29-1.25 0.41-1.14 0.84-2.29
Biomass 0.13-0.25 1.42-1.80 1.67-1.93
Small hydro 0.26 2.07 2.33
Coal-fired 0.27 0.74 1.01
Natural gas-fired 0.03 0.91 0.94

The research indicates that every renewable energy technology generates more

jobs per average installed megawatt of power in the construction, manufacturing, and
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installation sectors, as compared to the natural gas sector.  The number of jobs created to

operate and maintain renewable facilities may be more or less than those required for

conventional power plants.

In addition to the benefits of direct employment, local facilities would also

provide indirect and induced benefits because the workers would spend some of their

earnings in the local community and this in turn contributes to the income of other

residents.  The RESCO study has developed economic impact assessment models to

quantify these benefits and determine the extent to which the Humboldt County economy

would benefit from investments in local renewable generation facilities and

implementation of energy efficiency measures.  The economic impact assessment

models, which were customized for the Humboldt economy, provide results not only on

the number of jobs created but also the income and economic output from investments in

renewable generation facilities such as biomass, wind power and wave energy.

Financial Risks

Although starting and operating a CCA program offers benefits to communities, it

also carries financial risk. The financial risks evolve as a community transitions from

evaluating a prospective CCA to implementation and operation of the program.  The

sections below describe activities and expenses for the pre-implementation and start-up

phases to better understand the potential financial liabilities. After starting a CCA

program there will also be expenses from investing in CCA generation facilities or long-

term power purchase agreements.
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Pre-implementation expenses include all the costs prior to forming a CCA.

Activities in this phase include educating residents and businesses about CCA,

commissioning feasibility and planning studies, developing implementation and business

plans and performing legal tasks to establish a CCA. The MEA spent about $330,000 on

pre-implementation activities. As these upfront costs are not recovered until a CCA is

formed and revenue is collected, cities and counties that do not form a CCA will not

recover these funds.

After the CCA is formed there will be start-up expenses for hiring staff, industry

experts, securing energy contracts, renting office space, and other program initiation

costs. The MEA estimated $1.6 million in expenses before the program would begin

collecting revenue from customers. The CCA may be able to secure a line of credit to

cover some of these expenses, but “creditors may not be willing to extend credit without

a loan guarantee by the participating cities” (City of Berkeley, 2010a p. 38).

Ideally pre-implementation, start-up and all other program expenses are recovered

through electric rates during the operational lifetime of the CCA program.  However, if

the electric rates of the CCA program exceed the rates charged by PG&E, customers

might choose to either not join the CCA or return to PG&E service.   Both conditions

could reduce CCA power demand below forecasts, which could subsequently affect the

organization’s financial stability especially if it was contractually obligated to purchase a

fixed amount of power.

Administrative functions such as energy procurement and resource planning are

always subject to certain risks that “must be managed by the energy supplier, whether it
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is the IOU or the operator of a Community Choice Aggregation program.  Forming a

CCA program does not increase operational risks, but responsibility for their

management transfers to the CCA and/or its suppliers” (Stoner, 2008 p. 20). If the CCA

does not manage the risks as well as the IOU, the electric rates for CCA customers will

increase relative to the IOU. As CCA programs can only be implemented by cities and

counties and most of these have little experience in the energy industry, the CCA will

likely need to hire energy industry consultants to help mitigate operational risks.

Many CCA risks can be mitigated with careful planning, but not entirely

eliminated. Future “energy costs and the path of investor-owned utility rates are both

uncertain aspects that could greatly affect community choice aggregation feasibility for a

community” (Stoner, 2008 p. 5). If continuing CCA service becomes infeasible for the

community, the program can be terminated and customers will be returned to PG&E.

The process for voluntary service termination and involuntary service termination are

described in PG&E Electric Rule No. 23.  Voluntary service completion requires at least

one year of advanced notice to the CPUC and PG&E and the CCA is responsible for all

costs resulting from terminating the program (PG&E, 2006a). Involuntary termination of

the CCA can occur, with approval from the CPUC, when “continued CCA service would

constitute an emergency or may substantially compromise utility operations or service to

bundled customers” (PG&E, 2006a).

The next chapter, Materials and Methods, uses the above background on CCA and

the broadly defined responsibilities of an aggregator and incumbent utility company to

develop methods for assessing CCAs financial and political feasibility
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MATERIALS AND METHODS

This chapter discusses the materials and methods used for the financial

assessment and evaluation of community support. The financial and political

components are interrelated factors affecting the overall feasibility of Community Choice

Aggregation in Humboldt County.  Community support for CCA will depend upon the

likely cost to the customer, and the cost to the customer will in turn depend upon

community values. A community that values low cost electricity may choose to procure

the cheapest possible generation portfolio mix that still complies with the minimum

required RPS, with no concern for the environmental consequences. In contrast, a

community that values the environmental benefits of CCA programs may choose to

procure more expensive clean energy sources.  The cost of these two hypothetical CCA

programs will likely be different because the program objectives are not the same. The

financial analysis of a Humboldt County CCA program evaluates three different

generation portfolio scenarios with a voluntary RPS ramping up to of 33%, 50% and 75%

in 203110 to determine a range of possible costs. In addition, a sensitivity analysis is

performed on key variables that impact the financial results.

The financial analysis methods used in this thesis are based on the Community

Choice Aggregation Pilot Project.  The Pilot Project analysis was developed by energy

10 This thesis assumes that the earliest a CCA program could be implemented in Humboldt County is 2012.
The financial analysis assumes a 20 year program duration, which would conclude in 2031.
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industry consultants and peer reviewed by two independent companies, MRW &

Associates and JBS Energy.  Furthermore, the Marin County feasibility evaluation

developed by the Pilot Project became the basis for Marin Counties more detailed

Implementation Plan and Business Plan that was again peer reviewed by an independent

company and PG&E.  Using a similar framework for the feasibility evaluation in this

thesis provides consistency and allows for a comparison between communities.

Because there is risk involved with CCA programs and the potential savings, not

including the benefits from externalities, may be minimal, most communities pursuing

CCA also place some value on the external benefits. The more a community values the

potential external benefits of CCA, the more risk and cost they are willing to accept.  In

other words, if the goals of a CCA program are aligned with the goals or core values of

the community, the CCA program will likely have public and political support.

This thesis presumes that the primary goal of a Humboldt County CCA program

would be to reduce the GHG emissions from the region’s electricity usage and/or

increase local control of energy resource decisions. Therefore, in order to assess the

amount of support that a Humboldt County CCA might have, it is necessary to determine

how much the community values reducing GHG emissions and increasing local control

of resources. Although it would have been desirable to conduct a survey after the

financial assessment, there was not sufficient time to perform this task by the thesis

deadline.  Therefore, other methods were used to gauge public support. These methods

are discussed in the Community Support section.
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Financial Assessment

The financial assessment determines the collective savings to Humboldt County

electric customers with implementation of CCA.  The collective savings is determined by

comparing the cost to the community of purchasing electricity generation services from

PG&E to the cost of operating a CCA program that procures the community’s electrical

power. The financial analysis only needs to evaluate costs associated with power

procurement and its related business expenses because PG&E will provide transmission

and distribution services for both conditions. Cost savings if any are determined annually

for a 20 year planning horizon, beginning in year 2012.

The financial assessment groups PG&E and CCA expenses into categories of

cost. Each cost-category has sub-levels as shown in the financial analysis schematic on

Figure 1. As will be explained in more detail below, PG&Es revenue requirement11 for

generation services is embedded in a single charge.  Therefore, there is only one cost

category for PG&E.  In contrast, the revenue requirement for the CCA is distributed

between five categories.  The categories are power supply, electric grid management,

utility operations, financing costs and revenue from market sales. Although this analysis

excludes economic development opportunities, it assumes that the CCA will construct

and operate biomass and wind facilities because the technology is mature and the

11 Revenue requirement is the amount of money that a utility must receive from its customers to cover its
costs, operating expenses, taxes, interest on debt payments and, for IOUs, a reasonable profit.
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resources are locally available12 and, therefore, could also bring benefits to the

community by creating local jobs.  This thesis also excludes benefits from avoided

greenhouse gas emissions because the value of GHGs are difficult to quantify.13

Furthermore, the financial results may be more persuasive if the analysis excludes

benefits from avoided GHG emissions and still demonstrates savings with

implementation of a CCA program.

Before the costs can be determined an electrical load analysis is necessary to

determine the demand for the next 20 years, and the time of day and day of week when

the demand occurs, as wholesale electricity obtained for peak hours is more expensive

than off-peak electricity.  After discussing the electrical load analysis methods, the cost

estimating methods and the high level assumptions for each cost category are presented.

12 The Humboldt County Energy Element Background Technical Report published in 2005 estimated 400
MW of local wind capacity and greater than 60 MW of biomass capacity (Zoellick, 2005).  Revised local
capacity estimates were presented at the Humboldt State University Sustainable Futures Speaker Series on
12/2/2010; local wind and biomass capacity was estimated to be up to 250 MW.
13 A California Air Resources Board study by Varshney & Associates estimated AB 32 would cost the
public and private sector in Marin County $50 million without CCA.  MCE estimates that their CCA “will
take Marin two-thirds of the way toward meeting the requirements of AB 32 and will cost the ratepayers
virtually nothing” (MEA, 2009).
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Savings

Figure 1 Financial analysis schematic showing PG&E and CCA expense categories. The
collective savings to the community is the difference between PG&E and the CCAs costs.
In contrast to the CCA, PG&Es revenue requirement for generation services is embedded
in a single charge.  Therefore, there is only one expense category for PG&E.

Savings = PG&E Costs – CCA Costs

PG&E Costs CCA Costs

•(A) Agricultural
•(B) Commercial
•(C) Industry
•(D) Mining and Construction
•(E) Residential
•(F) Street Lighting
•(G) Water Pumping

Unbundled Generation Charge
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Electric Load Analysis

The purpose of the electric load analysis is to determine the CCA’s annual

electricity demand/consumption and the load profile for each year of the assessment

period. The procedure for determining the CCAs annual load for each year from 2012 to

2031 involved: (1) calculating sector level historic electricity consumption and growth

rates; (2) selecting an appropriate forward looking growth rate for each sector; (3)

forecasting the county’s load based on the selected growth rate and (4) applying opt-out

percentages to each sector to determine the load and number of customers that would

transfer to the CCA. These steps are described in more detail below.

Monthly electricity sales and customer count information, aggregated at the sector

level, from 2004 to 2008 was from the California Energy Commission (CEC) but

provided by the Schatz Energy Research Center (SERC).  The county’s electricity sales

were divided into nine sectors: (1) agriculture, (2) commercial building, (3) commercial

other, (4) industrial, (5) mining and construction, (6) residential, (7) street lighting, (8)

unclassified and (9) non agricultural water pumping. The electricity consumption in the

unclassified sector was proportionally distributed to the industrial, commercial building

and commercial other sectors by the author at the recommendation of SERC staff. The

electricity sales for the commercial building and commercial other sectors were then

combined resulting in seven primary sectors. Historic annual electricity consumption and

growth rates were calculated for all seven sectors.

The 2008 electricity consumption and average annual growth rate from 2004 to

2008 for the seven primary sectors in Humboldt County are shown in Table 2. In 2008
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the total electricity consumption in Humboldt County was approximately 906 GWh. This

was the energy used to serve end-use needs and, therefore, does not account for power

plant and distribution losses. The residential sector accounted for approximately 50% of

the total load.  The commercial, industrial and agricultural sectors accounted for

approximately 32%, 14% and 3%, respectively. The remaining three sectors (water

pumping, street lighting and mining and construction) accounted for less than 2% of the

total load.

Table 2 Humboldt County electricity consumption and number of customers for 2008
measured at the sector level and the average annual growth rate between 2004 and 2008
(CEC, 2009)

Sector 2008 Electricity
Consumption

(MWh)

Percent of Total
Load
(%)

Customer Count Average Annual
Growth Rate

(%)
Agriculture 25,751 2.8 729 4.6
Commercial 289,099 31.9 7,524 0.6
Industry 125,493 13.9 423 -1.0
Mining and Construction 1,185 0.1 78 -1.2
Residential 448,202 49.5 56,353 7.1
Street Lighting 4,367 0.5 1,137 0.2
Water Pumping 11,460 1.3 158 2.3
Total 905,557 100.0 66,402 3.5

The average annual growth rate from 2004 to 2008 for all sectors averaged 3.5%

(Figure 2).  Residential electricity usage in Humboldt County increased at an average

growth rate of 7.1%.  This is a faster growth rate than was predicted in a 2005 study,

which estimated growth in electricity demand over the next 20 years will range from

about 0.5% per year to 1.5% per year (Zoellick, 2005 p. 2). The same 2005 study

reported that PG&E expected the growth in electricity demand to average 0.6% per year.
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Figure 2 Average annual electricity demand growth rate from 2004 to 2008 for all sectors
was 3.5%. The residential sector experienced an average annual growth rate of 7.1%.

The continuance of the historic consumption trend is not certain but it does

provide a useful reference point for planning purposes (Zoellick, 2005). PG&Es

electricity demand forecast for its entire service territory from 2010 to 2020 is 1.80% for

residential, 1.34% for commercial, 0.63% for industrial and 0.08% for the agricultural

sector (CEC, 2009). For this assessment it was assumed that Humboldt County would

have a smaller demand forecast than PG&Es entire service territory because of the

county’s historically smaller population growth rate compared to other California

regions. This thesis assumes that the residential annual growth rate would average 1.5%
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over the next 20 years and the commercial and industrial sector would average 1.0%.

The energy demand for all other sectors was assumed to be constant. Using the 2008

measured electricity consumption and the assumed growth rate, the electricity demand of

the entire county was forecasted for each year of the CCA assessment period. The

quantity of electric customers was also forecasted at the same growth rate.

As CCA provides consumers the ability to choose their service provider, the

CCA’s total electricity consumption was discounted to reflect the number of customers

that would opt-out and remain with PG&E.  The default opt-out rates recommended by

the CPUC phase two Decision, D.05-12-041, are 5% for residential and 20% for

commercial and industrial customers. Marin’s CCA program had a 16% opt-out rate for

its commercial customers.  Residential customers will be able to join the MCE program

in early 2012.  Thus, the opt-out rate for Marin’s residential sector is not known at this

point in time (Loceff, 2010).

The analysis also applied a 20% opt-out factor to the agricultural and mining

sectors and assumed 0% opt-out for street lighting and water pumping customers. The

CCA’s load and number of customers was determined by applying the opt-out rate to the

county’s total load. Table 3 shows the energy consumption for the beginning and end of

the CCA assessment period, year 2012 and 2031, respectively.
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Table 3 CCA forecasted electricity usage for the beginning and end of the assessment
period, year 2012 and 2031, respectively.  The forecasted electricity usage is based on
measured 2008 data, sector specific growth rates and opt-out rates.

Sector Annual
Electricity Use
Growth Rate

(%)

Opt-out Rate
(%)

Projected 2012
Electricity Use

(MWh/yr)

Projected 2031
Electricity Use

(MWh/yr)

Agriculture 0.0 20 20,601 20,601
Commercial 1.0 20 240,669 290,755
Industry 1.0 20 104,471 126,213
Mining and Construction 0.0 20 948 948
Residential 1.5 5 451,920 599,676
Street Lighting 0.0 0 4,367 4,367
Water Pumping 0.0 0 11,460 11,460
Total 834,437 1,054,019

After performing the 20-year electric load forecast, the CCA’s annual hourly load

shape was developed using methods outlined in the CEC Community Choice

Aggregation Pilot Project Appendix G Guidebook. The load shape, which reveals how

hourly electricity demand changes throughout the day and week during each year, was

used to determine the amount of on-peak and off-peak energy. The load shape was

generated using PG&E average territory-wide static load profiles.  Static load profiles are

probability density functions indicating the fraction of annual electricity usage for typical

customers in each rate class occurring in each half-hour interval.  The profile captures

how “different types of customers use different amounts of energy at different times of

the day or days of the week. For example, many small commercial customers will be

closed on weekends, while many residential customers might use even more energy over

the weekend than they do during the week” (PG&E, 2010b). The potential impacts of

using territory-wide static load profiles, rather than metered time of use data that is

specific to Humboldt County is discussed later in this thesis.
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Although PG&E publishes static load profiles for each rate class, the energy

consumption data provided by SERC was by sector description and not by the exact rate

class.14 Therefore, the analysis followed the CCA Pilot Project method and selected rate

class static load profiles that are “most characteristic of load usage patterns in each of the

customer sectors” (Stoner, et al., 2009 p. 37). Table 4 indicates the static load profile that

was assigned to the seven primary customer sectors.

Table 4 Static load profile assigned to each customer sector

Sector Static Load
Profile ID

PG&E Description

Agriculture AG-1 Agricultural Power
Commercial A-1 Small General Service
Industry E-20 Commercial/Industrial/General Medium Demand <1000kW
Mining and Construction E-19 Commercial/Industrial/General Medium Demand <500kW
Residential E-1 Residential Service
Street Lighting LS-1 PG&E-owned Street and Highway Lighting
Water Pumping E-19 Commercial/Industrial/General Medium Demand <500kW

Annual load profiles for each sector were created by using the load profile to

allocate monthly energy (kWh) into each hour of the month and then to each of the 8,760

hours within a year (Stoner, et al., 2009).  Afterwards, the CCA’s community composite

annual energy load shape (average kW per hour) was developed by combining loads in

each hour from each of the customer sector load profiles. Figure 3 is an annual load

profile for 2012. The figure shows 8,760 data points - one data point for each hour –

14 Communities can be provided the energy consumption per rate class by making a formal request to
PG&E. There is no charge for the first request.  Subsequent request will cost $207 per PG&E Electric
Schedule E-CCAINFO, Information Release to Community Choice Providers.  The formal request must be
a signed letter from the mayor or chief county administrator stating that the city or county is investigating
CCA (CPUC, 2004).
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revealing how the CCAs energy demand changes during the year. A higher resolution

figure would show CCA energy demands for other time periods, such as monthly, weekly

or daily loads.

Figure 3 CCA composite annual load profile for 2012

The CCA community composite annual load profile was then decomposed to

develop typical weekly load plots for typical weeks in each quarter of each year resulting

in 60 load plots.  These load plots identify the daily, weekly and quarterly pattern of

electricity usage, which is “the basis for ‘sizing’ the portfolio of contacts and generation

resources needed to serve the aggregator’s load profile” (Navigant, 2005 p. 50).
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For each load plot, a baseload and peak power procurement amount is selected

and then numerically integrated to identify: (1) off-peak energy; (2) on-peak energy; (3)

spot market purchases and (4) excess energy. Off-peak energy corresponds to electricity

usage for the full day on Sunday and for select hours on Monday through Saturday -

hours ending 1 through 6 and 23 through 24. On-peak energy corresponds to electricity

usage on Monday through Saturday with hours ending 7 through 22 (CAISO).  Spot

market energy is short term, typically day-ahead or hour-ahead wholesale market

purchases used to supplement resources under contract control of the CCA and to balance

system demand. Excess energy is when the CCA demand for energy is lower than the

amount under CCA contract control.

Figure 4 shows the weekly load plot (beginning on Sunday) for the first quarter of

2012 with the four energy categories identified. Baseload and peak power limits were

manually adjusted, as suggested by the Pilot Project Guidelines, to keep spot market

purchases below 15% and excess energy below 2.5%.
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Figure 4 First quarter weekly load plot (beginning on Sunday) for 2012 illustrating the
four energy price categories (off-peak, on-peak, spot market purchase and excess energy)

The baseload and peak power limits for the load plot in Figure 4 are 70,000 kW

and 105,000 kW, respectively. The analysis assumes that the CCA secures a contract

with an energy supplier to provide 70,000 kW during all off-peak hours and 105,000 kW

during all on-peak hours.  If the demand exceeds this amount, the CCA will purchase

additional power in the spot market.  If the demand is lower than the amount under

contract control – as it is early in the morning and middle of the afternoon on Wednesday

in the above example – the CCA has excess energy, which could be sold.
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PG&E Costs

PG&Es expenses, typically referred to as revenue requirement, are categorized

into three major categories: generation, distribution and transmission. “This

categorization not only reflects major areas of utility operations but is also used to decide

which customer classes would pay for which categories of costs” (CPUC, 2010a p. 7).

CCA and direct access customers that receive power from another provider do not pay

the generation portion of PG&E’s revenue requirement.15 This is the “largest component

of electric rates and accounts for 56% of the total revenue requirement” (CPUC, 2010a p.

5).

The financial analysis determined the total cost for PG&E to provide generation

services to the prospective Humboldt CCA by multiplying each sector’s annual

forecasted electricity sales by the unit cost of generation ($/kWh). The unit cost of

generation for each sector was derived from PG&E electric schedules, which separate or

unbundle the total customer charge into multiple components. For instance, the

unbundled components include generation, transmission, reliability services, public

purpose programs, nuclear decommissioning and the other components indicated in the

unbundled residential service example provided in Table 5.

Although the electric schedules unbundle all the charges, the generation

component still depends upon a number of variables that are unknown to this

15 PG&E earns profit “only on items of cost that are capitalized (e.g. assets and equipment). For many cost
categories such as purchased power and fuel cost, they are only reimbursed for their costs” (CPUC, 2010b
p. 7). The majority of profit is embedded in the transmission and distribution categories.  CCA customers
must still pay for these services thus contributing to PG&Es rate of return.
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investigation.  For example, the agricultural generation rate depends upon the seasonal

electric usage and the horsepower of the connected load. Motors rated greater than 35

horsepower have a smaller summer and winter generation charge than motors rated under

35 horsepower by 0.00031 and 0.00251 ($/kWh), respectively (PG&E, 2010c). While all

the assumptions used to determine the generation charge for the CCA’s electric

customers are provided in Appendix E, the residential sector assumptions are specifically

mentioned because they have a greater impact on the financial results.

For residential customers, PG&E has a rate structure composed of five tiers or

levels of electricity usage with each tier having a different generation charge.  The

generation rate varies from $0.04587 for baseline usage or tier 1 to $0.20251 for tier 5,

which is greater than 300% of baseline usage (Table 5).16 This analysis calculated a

weighted average generation charge assuming the electricity usage distribution is the

same as that of Marin County - approximately 62%, 11%, 15%, 8% and 4% for tier 1

through 5 respectively.17 Based on this assumption for the residential sector and the other

assumptions listed in Appendix E, the estimated generation charges are shown in Table 6.

16 Assembly Bill 1X enacted a rate freeze for residential electricity usage up to 130% of the baseline
threshold (tier 1 and tier 2).  The rates for the first two tiers have remained largely unchanged since 2001
while PG&E’s revenue requirement has increased.  Revenue requirement increases have been collected in
tier 3, 4, and 5 rates.  Therefore, tier 1 and 2 electric customers are subsidized by higher usage residential
customers and non residential customers (CPUC, 2010c).
17 The distribution of residential sales for PG&E’s entire service area for the twelve months ending in
September 2009 was 61.7%, 15.5%, 11.6%, 6.6% and 4.6% for tiers 1 through 5.
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Table 5 Unbundling of total rates for PG&E electric schedule E-1 (residential services)
(PG&E, 2010c)

Component Unbundling of total rate (¢/kWh)
Generation Baseline usage 4.587

101%-130% of baseline 5.491
131%-200% of baseline 14.149
201%-300% of baseline 20.251
Over 300% of baseline 20.251

Distribution Baseline usage 3.656
101%-130% of baseline 4.377
131%-200% of baseline 11.279
201%-300% of baseline 16.144
Over 300% of baseline 16.144

Transmission 1.158
Transmission rate adjustments -0.140
Reliability services 0.069
Public purpose programs 1.223
Nuclear decommissioning 0.029
Competition transition charges 0.554
Energy cost recovery amount 0.226
DWR bond 0.515

Table 6 Estimated 2011 PG&E generation charge for Humboldt County electric
customers

Sector Electric Schedule Unbundled generation charge
($/kWh)

Agriculture AG-1 0.08433
Commercial A-1 0.08509
Industry E-20 0.07375
Mining and Construction E-19 0.07770
Residential E-1 0.06449
Street Lighting LS-1 0.07427
Water Pumping E-19 0.07770

The 2011 generation charges are then increased at a constant rate to determine

PG&Es forecasted generation costs. The escalation rate is a contested issue between

PG&E and MEA consultants. The 2005 County of Marin Feasibility Analysis modeled

PG&Es revenue requirement from 2005 to 2024 and estimated that generation rates

would increase at a nominal 1.7% per year. The study stated that “the projected annual
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rate increase of 1.7% is at the low end of historical trends” because generation cost

increases are “somewhat offset by the expiration of high cost DWR contracts in the 2004

to 2012 period” (Navigant, 2005 p. 42). As the escalation rate was based on an RPS of

20% by 2017, which was later accelerated by the state to 20% by 2010, subsequent

studies increased the escalation rate to 3.5%.

PG&E objected to the 3.5% escalation value in their review of the MEA Business

Plan and cited their four forecast scenarios submitted as part of the CEC’s 2007

Integrated Energy Policy Report (IEPR) proceeding. “The escalation rates of these four

forecasts between 2008 and 2016 ranged from 0.44% per year to 2.45% per year” (JBS

Energy, 2008).

The 2011 EIA Annual Energy Outlook estimates that generation prices from 2010

to 2030 will increase at an annual nominal rate of 2.3% for the Western Electricity

Coordinating Council,18 which is an organization that has PG&E as one of its members.

(EIA, 2011). Due to this uncertainty, the financial analysis model for Humboldt

County’s CCA uses a nominal escalation rate of 2%, 3% and 4% to determine future

generation costs of PG&E. PG&E costs for the three escalation rates are provided in the

Results chapter.

18 The Western Electricity Coordinating Council is an organization that is responsible for coordinating
electric system reliability in the western interconnection – the electrical grid that includes 14 western states.
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CCA Costs

The savings associated with establishing a CCA program is determined by

comparing the power generation costs of PG&E to that of a prospective CCA program.

In contrast to PG&Es generation costs that are embedded in the single unbundled charge,

the CCAs costs are composed of the five categories previously stated: power supply, grid

management, utility operations, financing costs and revenue from market sales. Revenue

from market sales of excess electricity can be considered a negative cost because profit

from this category can be used to reduce the other costs of the CCA program. The cost

estimating methods and high level assumptions for each category are summarized in this

section.

Power supply costs. The CCA’s energy requirements are provided completely

from four broad types of generation resources. The resource categories include

renewable energy ownership, renewable energy market purchases, spot market purchases

and Power Purchase Agreements (PPAs).  The section below presents the methods used

to estimate the unit cost of generation for each resource followed by the long term

resource mix utilized for the three RPS scenarios.

The renewable energy ownership category includes renewable generation

facilities fully or partially owned and operated by the CCA. For the purpose of this

analysis, the CCA owned facilities are assumed to be biomass and wind plants that have

been sized to meet the aggregators RPS goals. Generation costs were estimated using

the CEC’s Comparative Costs of California Central Station Electricity Generation Report

and the accompanying Cost of Generation (GOG) model. The report and COG model
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provides high, mid and low values for power plant characteristics and other variables

impacting the fixed and variable costs. The average value, as opposed to the high or low

case scenario, was used in this analysis to calculate renewable energy generation costs.

Table 7 shows the capacity factor, capacity factor degradation, heat rate and heat rate

degradation values that were used in the analysis. The fixed and variable expenses of the

biomass and wind plant were calculated from the plant characteristics and the cost of

fuel, operation and maintenance and insurance.

Table 7 Power plant technology assumptions and plant cost data for CCA generation
facilities (CEC, 2010)

Power plant characteristic and cost
data

Biomass combustion (stoker
boiler)

Onshore wind (class 3/4)

Capacity factor (%) 85 35
Capacity degradation (%/year) 0.1 1
Heat rate (Btu/kWh) 11,000 NA
Heat rate degradation (%/year) 0.15 NA
Fixed O&M (2009 $/kW-yr) 160.10 13.70
Variable O&M (2009 $/MWh) 6.98 5.50
Integration cost19 (2009 $/MWh) 0 25.00

The cost of renewable energy market purchases is based on a “generic renewable

portfolio with a cost equal to the weighted average of the renewable resources expected

to fulfill California’s RPS” (Navigant, 2005 p. 53). Table 8 shows the generic renewable

portfolio and levelized cost, in 2009 nominal dollars, used to determine the cost of

renewable energy market purchases. The source of the renewable resource levelized cost

19 Integration cost is a cost allocation mechanism intended to account for additional expenses (wind
forecasting contractor) that intermittent weather-dependent resources may impose on the electric grid.
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is the CEC Comparative Costs of California Central Station Electricity Generation

Report. The 2009 costs were then escalated at an annual inflation rate of 1.5% to

determine the cost in 2012, the first year of the CCA program.

Table 8 Weighted average cost of renewable energy market purchases (CEC, 2010)

Renewable
Resource

RPS contribution Levelized cost
(2009$/MWh)

Onshore wind (class 3/4) 66% 77.75
Solar (parabolic trough) 1% 238.27
Hydro (small scale) 4% 95.54
Biomass combustion (stoker boiler) 4% 105.87
Geothermal (binary) 25% 93.52
Weighted average cost 85.13

The third type of resource utilized to meet the energy requirements of the CCA is

spot market purchases.  The spot market is a real-time commodity market for hour-ahead

or day-ahead sale and delivery of energy and, therefore, often has higher price volatility

than other energy resource types. This thesis relies on the Pilot Project Guidebook

methodology to determine the price of these purchases.  The average spot market price is

calculated from the forecasted price of natural gas and market implied system heat rates.

The market implied heat rate is a measurement for the collective efficiency of all

California power plants in converting fuel to electricity. The California Independent

System Operator (CAISO) average 2010 market system rate of about 8,780 BTU/kWh

was used in the analysis. Wholesale on-peak power energy is then priced at a 15%

premium and off-peak energy is priced at a 15% discount to the average price according

to assumptions in the Pilot Project Guidebook (Stoner, et al., 2009).
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The fourth type of resource is Power Purchase Agreements, which are long term

fixed price contracts between an electricity generator and a buyer.  The PPA is priced at a

5% premium to the expected on-peak and off-peak spot market price.  The PPA length of

term can vary, but for the purpose of this analysis the term lengths were assumed to be

successive lengths of two, three and then five years, which is an assumption from the

Pilot Project Guidebook.  The Guidebook rationale for this assumption was that the

length of terms would start out short and then increase as the CCA program becomes

more established.

The CCA’s power generation cost depends not only on the types of resource

utilized and its unit cost of generation but also the extent of their utilization. The

utilization amount of each resource in the CCA’s supply portfolio is influenced by state

clean energy requirements and the community’s values related to cost certainty,

environmental considerations, and cost effectiveness (Stoner, et al., 2009 p. 25). This

thesis evaluates three supply portfolios with different amounts of renewable content to

develop a range of potential costs.

All scenarios comply with Senate Bill X1 2, which requires all retail sellers of

electricity to serve 33% of their load from renewable energy sources by 2020.

Furthermore, all scenarios disregard Humboldt County’s existing renewable generation

facilities, such as the three biomass power plants, and utilize either renewable energy

market purchases or new renewable generation facilities financed by the CCA to satisfy

the RPS requirements. The rationale for excluding the existing biomass power plants as

part of the CCA’s RPS portfolio is: (1) two of the facilities already have long term
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contracts with IOUs, which are used by the utilities to help meet their state RPS

requirements and (2) purchasing renewable energy from the power plants at market prices

overlooks the financing advantage of CCAs. Therefore, this analysis assumes the CCA

will invest in new biomass and onshore wind generation facilities to meet its long term

RPS goals.  Furthermore, this analysis assumes that both these technologies will remain

eligible for California’s RPS program.20 The scenarios differ only in the RPS provided in

2031, either 33%, 50% or 75%, and the generating capacity of CCA owned facilities.

The type of power plant and the date that the facility is brought on-line or begins to

generate electricity is not changed between scenarios.

Supply scenario 1 assumes that the county CCA would begin operating in 2012

with a 22% RPS and annually increase the electricity generated from renewable sources

at a constant rate until the program has a 33% RPS in 2020.  The RPS is maintained at

33% between 2020 and 2031 since there are currently no state RPS requirements beyond

2020 (Figure 5).

20 There is ongoing national and state discussion about the conditions under which biomass is considered
sustainable and carbon neutral, which could affect the RPS eligibility or GHG permit requirements of
biomass generation facilities.  This thesis assumes biomass will remain eligible for California’s RPS
program.
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Figure 5 Supply scenario 1 assumes that the CCA has a 33% RPS by 2020.  The RPS is
maintained at 33% between 2020 and 2031.  The renewable energy is provided initially
with market purchases until year 4 when CCA owned renewable generation facilities are
brought on-line.

In scenario 1 the CCA would initially rely on renewable energy market purchases

until its own generation facilities could be constructed. The analysis assumed that 50

MW of biomass capacity would be brought on-line in 2015, three years after beginning

the CCA, which allows for time to design and construct the power plant.  This analysis

also assumes that an additional 15 MW of onshore wind capacity would be brought on-

line in 2017. The generation facilities are sized to provide 33% of the CCA’s 2031

-10%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
Pe

rc
en

ta
ge

 o
f C

CA
 P

ow
er

 S
up

pl
y

Renewable Energy Ownership Renewable Energy Market Purchases
Power Purchase Agreement (PPA) Spot Market Purchases
Excess PPA Energy Sales



50

electricity sales from renewable sources.  The renewable energy surplus in years prior to

2031 is sold at prices described in the Revenue from Market Sales thesis section.

Supply scenario 2 assumes that the county CCA would voluntarily provide 50%

of the electricity from renewable sources by 2031 (Figure 6).  Similar to scenario 1, the

CCA would begin operations in 2012 with an RPS of 22%, which is initially achieved

through renewable energy market purchases. The electricity generated from renewable

sources is increased annually to comply with the 33% RPS requirement in 2020 and the

50% RPS target in 2031. The compound RPS growth rate from 2020 to 2031 is

approximately 3.9%. As the quantity of clean electricity increases the amount purchased

through a PPA is decreased. The spot market purchases are kept below 15% and the

excess PPA energy below 2.5% as recommended by the Pilot Project Guidelines. Supply

scenario 2 assumes that 75 MW of biomass capacity and 30 MW of wind capacity would

be brought on-line in 2015 and 2017, respectively.
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Figure 6 Supply scenario 2 assumes that the CCA has an RPS of 50% by 2031.  The
renewable content is met initially with renewable market purchases until year 4 when the
CCA builds a 75 MW biomass generation facility. An additional 30 MW of wind
capacity is brought on-line in 2017.

Supply scenario 3 assumes that the CCA supplies 33% of its electricity from

renewable sources by 2020, complying with the intermediate RPS requirement, and

achieves a 75% RPS target by 2031 (Figure 7). The compound RPS growth rate from

2020 to 2031 is approximately 7.7%. Like the previous two scenarios, the CCA relies on

renewable energy market purchases until its own generation facilities are constructed.

Scenario 3 keeps the same timetable for bringing the generation facilities on-line but
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increases the capacity of the power plants to a 100 MW biomass facility and a 70 MW

wind farm.

Figure 7 Supply scenario 3 assumes that the CCA has an RPS of 75% by 2031. The
renewable content is met initially with renewable market purchases until year 4 when the
CCA builds a 100 MW biomass generation facility. An additional 70 MW of wind
capacity is brought on-line in 2017.

The power supply cost category also includes the Cost Responsibility Surcharge,

the mechanism to recover utility cost obligations from CCA customers and prevent cost

shifting. The CRS includes the DWR bond charge, Energy Cost Recovery charge,

Competitive Transition Charge, and the Power Charge Indifference Adjustment (PCIA).

All of these charges, except the PCIA, are imbedded in electric rates paid by bundled
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utility customers. Therefore, this cost comparison analysis only needs to include the

incremental PCIA cost.  The methodology for determining the PCIA is described in

CPUC Decision 07-01-025 as follows: “first, the Competition Transition Charge (CTC) is

calculated according to Sections 367(A) and is reviewed and approved in each utility’s

annual Energy Resource Recovery Account (ERRA) proceeding. The “indifference rate”

is then calculated by estimating the difference between the average cost of the utility’s

total portfolio compared to a market price benchmark.  The deduction of the CTC from

the indifference rate leaves as a residual the Power Charge Indifference Adjustment

(PCIA).” PG&E tariffs list the PCIA charge for each rate class. This analysis used the

2010 PCIA charge but the rate would be revised according to PG&E’s above-market

commitments that are in effect at the time the CCA is implemented.

Electric Grid Management. The CCA will be required to comply with the

California Independent System Operator (CAISO) electrical grid management rules.  To

ensure the reliable operation of the electrical grid the CCA will need to maintain

operating reserves at 6% to 8% of the load and regulating reserves at 2.5% to 5% of the

load.  Operating reserves include spinning21 and non-spinning22. Regulating reserves

21 Spinning reserves is the “portion of unloaded synchronized generating capacity that is immediately
responsive to system frequency and that is capable of being loaded in ten minutes, and that is capable of
running for at least two hours” (CAISO, 2011 p. 101).
22 Non-spinning reserves is the “portion of generating capacity that is capable of being synchronized and
ramping to a specified load in ten minutes (or load that is capable of being interrupted in ten minutes) and
that is capable of running (or being interrupted)” (CAISO, 2011 p. 71).
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include regulation-up23 and regulation-down24 and are used to control the power output of

electric generators within a prescribed area in response to a change in system frequency.

The forecasted price of the reserves is based on its 2010 historical relationship to market

prices, which was determined through analysis of CAISO data (Table 9). The grid

management cost-category also includes a CAISO transmission charge of about

$5.13/MWh (CAISO, 2010).

Table 9 Percentage of CCA load needed to maintain ancillary reserves and the reserves
2010 cost relationship to market prices

Ancillary Reserve Reserve percentage of CCA
load (%)

2010 percentage of market price
(%)

Spinning reserve 3.5 0.53
Non-spinning reserve 2.5 0.07
Replacement reserve 1.25 0.49
Regulation-up 2.25 0.76
Regulation-down 2.25 0.67

Utility operations. The utility operations cost category includes customer service,

metering and billing and administrative costs for managing the CCA program. Customer

service activities include notifying customers of the CCA program, enrolling new

customers into the CCA program and processing opt-out requests. These services are

performed by PG&E and billed to the CCA program at fees specified in PG&E Electric

23 Regulation-up is “regulation provided by a resource that can increase its actual operating level in
response to a direct electronic signal line from the CAISO to maintain standard frequency in accordance
with established Reliability Criteria” (CAISO, 2011 p. 86).
24 Regulation-down is “regulation reserve provided by a resource that can decrease its actual operating level
in response to a direct electronic signal line from the CAISO to maintain standard frequency in accordance
with established Reliability Criteria” (CAISO, 2011 p. 86).
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Schedule E-CCA: Services to Community Choice Aggregators. Electric Schedule E-

CCA also specifies metering and billing costs applicable to CCA customers. The annual

cost is determined by multiplying PG&Es unit cost by the unit (account, opt-out request,

meter, etc).

Administrative costs include paying staff, hiring consultants, renting office space

and purchasing office equipment needed to operate the CCA program. These costs were

estimated by deriving a staffing, infrastructure and consultant unit cost from the Marin

County Business Plan.  The unit costs derived from the Business Plan are $2.53/MWh for

staffing, $0.13/MWh for infrastructure and $2.13/MWh for consultant expenses (MEA,

2008).  The unit cost was then multiplied by the Humboldt County CCA load. The CCA

could develop an organization that manages the CCA program using in-house staff and

resources or contract out these activities to third parties. These tasks include electricity

procurement, risk and credit management, load forecasting, developing rates, account

services and administration.

Financing costs. The analysis in this thesis assumes that the aggregator will invest

in renewable biomass and onshore wind generation facilities at the schedule, capital cost

and capacity indicated in Table 10. The generation resources are sized to meet the

counties renewable energy target.  The analysis assumes that the earliest year generation

facilities could be brought on-line is 2015.  This allows for lead time to design, permit

and build the facilities. The capital cost, expressed in 2009 dollars, is from the average

plant cost data from the CEC Comparative Costs of California Central Station Electricity

Generation Technologies report. “The average cost is based on a set of typical




