MEMORANDUM
TO:

UTILITIES ADVISORY COMMISSION

FROM:

UTILITIES DEPARTMENT

DATE:

September 6, 2017

2

SUBJECT:

Discussion of Electric Integrated Resource Plan – Hydroelectric Resources and
Carbon Neutral Portfolio Alternatives
______________________________________________________________________________
REQUEST
In furtherance of the development of an Electric Integrated Resource Plan (EIRP) for the 2019 to
2030 planning horizon, this report is intended to provide the Utilities Advisory Commission (UAC) an
overview of the City of Palo Alto Utilities’ (CPAU) hydroelectric resources and its Carbon Neutral
Plan, as well as to begin a discussion about various alternative approaches CPAU might take to
achieve carbon neutrality.
Staff requests UAC feedback on the proposed portfolio alternatives and corresponding analysis.
EXECUTIVE SUMMARY
The EIRP provides the necessary planning and policy framework to meet CPAU’s planning needs. The
EIRP – which is to be developed over the next eighteen months – will address several important
electric portfolio decisions and strategic actions needed over the next two to three years for the
2019 to 2030 planning horizon. Through the EIRP process, staff will explore several key policy issues
related to acquiring and managing electricity resources to meet community objectives. Two of the
key items staff will seek through the development of the EIRP are: direction on how much
hydroelectric generation the City should pursue long-term, and direction on how to best achieve a
carbon neutral electric portfolio consistent with the City’s environmental sustainability objectives
and CPAU’s Strategic Planning objectives.
The purpose of this report is to provide an in-depth overview of the City’s two existing hydroelectric
resources, the Calaveras Project and Western Base Resource; describe some of the key decisions on
the horizon with respect to the latter hydroelectric project; provide an overview of the Councilapproved Carbon Neutral Plan; and present a proposed methodology for evaluating alternative
portfolio mixes that would achieve carbon neutrality in the future.
BACKGROUND
At the June 7, 2017 UAC meeting, staff provided a report and presentation outlining the need for
CPAU to develop a new EIRP along with a proposed work plan (Attachment A) to develop this EIRP.
The intent of the proposed approach is to both meet CPAU’s planning needs and to comply with IRP
requirements as provided for in California’s Senate Bill 350 and the Public Utilities Code.
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In furtherance of this effort, at the August 2, 2017 UAC meeting, staff provided two reports for
discussion (no action requested) and presentations related to:
 Distributed Energy Resources (DER) Plan and Load Forecasting – overview and proposed
guidelines;
 California Wholesale Energy Market – overview and Palo Alto’s role; and
 Electric Portfolio Key Cost Drivers and Uncertainties
Further, staff noted that the EIRP Work Plan was modified slightly to include a discussion on
alternative portfolio mixes and analysis to achieve carbon neutrality.
DISCUSSION
Large Hydroelectric Resources
CPAU’s electric supply portfolio includes two large hydroelectric resources, the Calaveras
Hydroelectric Project (Calaveras) and Western Base Resource (WBR or Western), which supply 14
percent and 40 percent of the City’s annual supply needs, respectively, under average hydroelectric
conditions. While combined these two projects can provide more than 50 percent of the City’s
electricity needs, the actual amount varies significantly from year to year, resulting in significant
variations in the amount of energy procured on the market. Both hydroelectric resources are
considered carbon-free; however, with the exception of a relatively small portion of the output,
neither project meets the Renewable Portfolio Standard (RPS) eligibility criteria under the California
Energy Commission’s (CEC) rules.1 Both resources consist of a combination of facilities at multiple
locations, including large dams and generators, small dams and generators, diversion dams, and
other facilities. The small hydroelectric facilities (those with a nameplate capacity of 30 megawatts
(MW) or less) associated with each project account for one percent of the City’s total annual supply
needs.
The following is a discussion of the two hydroelectric resources and key issues/decisions in the 2019
to 2030 planning horizon.
Calaveras Hydroelectric Resources
Calaveras was bond-funded and built as a joint project between members2 of the Northern
California Power Agency (NCPA) and the Calaveras County Water District (CCWD) in 1983. CCWD
holds the Federal Energy Regulatory Commission (FERC) license and NCPA is the project operator.
The project resides on the North Fork of the Stanislaus River in Calaveras, Alpine and Tuolumne
Counties. Calaveras was built primarily for hydroelectric generation purposes and as such water is

1

The California Energy Commission establishes RPS eligibility guidelines, which generally include the following types of
generating resources: wind, solar, biomass, landfill gas, geothermal, and small hydroelectric. “Small hydroelectric” refers
to facilities with a nameplate capacity of 30 MW or less. See: Renewables Portfolio Standard Eligibility Guidebook,
Ninth Edition. California Energy Commission, Publication Number: CEC-300-2016-006-ED9-CMFREV.
http://docketpublic.energy.ca.gov/PublicDocuments/16-RPS01/TN217317_20170427T142045_RPS_Eligibility_Guidebook_Ninth_Edition_Revised.pdf
2
NCPA members participating in the Calaveras Project via the Calaveras Third Phase Agreement with NCPA, include the
cities of Alameda, Biggs, Gridley, Healdsburg, Lodi, Lompoc, Palo Alto, Roseville, Santa Clara and Ukiah and the PlumasSierra Rural Electric Cooperative.
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stored and managed to optimize generation value and to meet member owners’ energy needs. Palo
Alto’s share in the project is 22.92 percent.
Calaveras’ project capacity is about 253 MW and can generate 575 gigawatt-hours (GWh) of energy
under average hydroelectric conditions. Palo Alto’s corresponding share of the output is 58 MW of
capacity and 132 GWh of energy.
The City’s outstanding debt on the project is approximately $103 million, of which a large portion
will be maturing in 2024 and the remainder will mature in 2032. Annually through fiscal year 2024,
the City’s debt is on average about $9 million. For the remaining years until 2032, the debt is about
$5 million. Historically, debt and other costs associated with Calaveras have resulted in the overall
value of the project being below market.3 For fiscal year 2018, Palo Alto’s share of the project cost,
including debt, is $12.5 million and the value is expected to be $5.7 million, resulting in a net cost of
$6.8 million. However, because Calaveras’ variable operating and maintenance costs are relatively
low, the project is dispatched regularly for the purpose of generating energy. Additionally, Calaveras
has the ability to meet several of the California Independent System Operator’s (CAISO) compliance
and operating requirements, including: following variations in the City’s load in real-time (load
following), ancillary services related to regulation energy and spinning reserves; and meeting some
of the City’s Resource Adequacy requirements, including flexible capacity and system capacity.
Calaveras also serves as an energy storage asset, since water is stored in the main reservoir, New
Spicer Meadow, and released at optimal times to meet energy and capacity needs. Long-term it is
expected that the value of Calaveras will increase assuming average or above average hydroelectric
conditions and favorable regulatory requirements.
While there are no imminent decisions associated with Calaveras, a few issues may be worth
evaluating in the context of the EIRP, including:
1. Assessment of Calaveras value and operating strategies, given the City’s commitment to
other large hydroelectric resources, RPS resources, and hydro risk management objectives.
2. How to best optimize Calaveras given its potential value to meet intermittent resource
integration requirements.
3. The value of the City’s long-term stake in Calaveras, including the post-2032 period, when
the current FERC license expires.
Western Base Resource
Since the 1960s, CPAU’s participation as a power customer of the Central Valley Project (CVP) has
been an instrumental factor in its ability to deliver low-carbon electricity to Palo Altans at low rates.
The U.S. Bureau of Reclamation (BOR) built the CVP in the 1930s and is charged with the operation,
maintenance, and stewardship of the project. The CVP was constructed primarily for flood control of
3

In anticipation of Direct Access and the possibility for load to leave CPAU, in 1996 Council approved a competitivetransition-charge (CTC) to be added as a non-by-passable fee on all CPAU customers electricity bills. This was done to
collect the above market cost (stranded cost) associated with Calaveras debt and the funds were held in the Calaveras
Reserve, which had been established in 1983 to help defray cost associated with Calaveras. The Calaveras Reserve was
repurposed in 2011 and is now the Electric Special Project Reserve [Staff Report 2160].
Page 3 of 12

the Sacramento Valley area; however, it is also used to provide water for irrigation and municipal use
and for navigation and recreational purposes. Hydroelectric generation is a lower priority function of
the CVP, relative to the aforementioned purposes.
The BOR is legally required to first provide power to “Project Use” for operations and pumping
water through the CVP project, and then to “First Preference Customers”, those customers whose
livelihood and/or property/land was impacted by the construction of the CVP. The remaining
hydroelectricity is then made available for marketing under long-term contracts with not-for-profit
entities such as municipal utilities and special districts. The Western Area Power Administration
(WAPA) is the federal Power Marketing Agency (PMA) charged with marketing and contracting with
customers for the electric output associated with CVP, and collecting funds to meet allocated
revenue requirements on behalf of the BOR.
In 2000, the City executed a 20-year contract with WAPA for CVP power to start in 2005 under the
2005 WBR contract. Under this contract the City receives 12.3 percent of all the WBR product
output and is obligated to pay 12.3 percent of all the CVP’s revenue requirements as allocated to
power customers, regardless of the amount of energy received. Under normal precipitation and
hydrological conditions, WBR meets approximately 40% of CPAU’s energy needs. However, since
2005 the amount has varied from a low of 22% to a high of 64%. The corresponding cost per MWh
has ranged from $22 to $61/MWh.
The current WBR contract is set to expire at the end of 2024. Western’s proposed 2025 Power
Marketing Plan, submitted to the United States Federal Register Notification (U.S. FRN No 27433), if
approved by the Department of Energy, would allow existing WBR power customers to renew up to
ninety-eight percent of their existing allocation for a thirty-year term (2025-2054) under similar
contract terms and conditions to their existing contracts.
The process for extending this contract is well underway and is expected to take five to seven years
to complete (Western's 2025 Power Marketing Plan Tentative Schedule). CPAU staff has been
actively involved in the process by providing informal and formal comments in response to the 2025
Western Power Marketing Plan and by working with WAPA staff and other WBR contract customers
to develop a better model of long-term generation and cost projections. Pending approval of the
2025 Power Marketing Plan, Western will seek commitments through execution of the new WBR
contract in 2020 – although participants may have an option to reduce participation and/or
terminate their contract in 2024.
A key topic for consideration in the EIRP is whether or not the City should renew its WBR contract –
and if so, at what level. The analysis necessary to aid Council in its decision will need to consider the
cost and the value of the resource going forward, which are both highly uncertain. This is due in
large part to the nature of the CVP and supply availability, which is dependent on unpredictable
precipitation conditions, the long-term effects of climate change, and the potential for new
environmental policies and/or projects which threaten to erode generation value.
The costs associated with participating in the WBR are also highly uncertain. First, the BOR has yet to
update the cost allocation study necessary to establish rates for CVP power under the existing
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contract, and it is unclear when such rates will be published for the post-2024 period. Additionally,
funding requirements under the Central Valley Project Improvement Act (CVPIA)4 and the
appropriateness of the allocation of Restoration Fund collections between water and power
customers is of serious concern to CPAU and other power customers. As such, through the Northern
California Power Agency (NCPA),5 members have filed suit with respect to the collection and use of
Restoration Funds under the CVPIA.6
Lastly, the potential for changes to local and state RPS requirements – such as portfolio mandates or
carve-outs for baseload renewables and/or not providing consideration for supply variability
associated with large hydroelectric resources – as well as the potential for loss of load due to
distributed energy resources and/or load defection, increase the risk of a renewed WBR contract
becoming a stranded resource, unless clear and reasonable termination provisions are included in
the future WBR contract.
NCPA staff and CPAU staff are in the process of assessing the impact magnitude and likelihood of
several issues which threaten to dilute the future value of WBR, as well as NCPA’s and CPAU’s ability
to influence these issues. These issues are in addition to highly variable hydrological and/or
precipitation conditions which create year-to-year variations in value. Staff and NCPA will work
towards refining the analysis of these risk factors, to aid in the decision of how much WBR to renew
for the post-2024.
Carbon Neutral Plan
In 2012, Council approved a carbon neutral definition (Staff Report No. 2937) which defined carbon
neutrality for CPAU’s electric supply portfolio as a supply portfolio that demonstrates annual net
zero greenhouse gas (GHG) emissions, measured at Citygate, in accordance with The Climate
Registry’s Electric Power Sector protocol for GHG emissions measurement and reporting. In 2013
Council approved the Carbon Neutral Plan which set a goal to achieve carbon neutrality by end of
2013 (Attachment B) consistent with the Council-approved definition of carbon neutrality. In doing
so, the Carbon Neutral Plan established a transparent and verifiable protocol to measure and
neutralize the carbon content associated with the City’s electric supply portfolio.
The Carbon Neutral Plan further directs staff to pursue carbon neutrality on an annual basis with a
rate impact of no more than 0.15 cents per kilowatt-hour (kWh) through the use of preferred
resources (e.g., energy efficiency and solar distributed generation), existing large hydroelectric
resources (i.e., Calaveras and Western) and long-term RPS-eligible resources. The Plan also allows
4

The Central Valley Project Improvement Act was passed by the U.S. Congress in 1992 to establish the Restoration
Fund, funding requirements and goals to restore the habitat of the area impacted by the CVP. Water and power
customers are obligated to pay into the Restoration Fund. https://www.usbr.gov/mp/cvpia/docs/public-law-102575.pdf
5
In 2005, Council approved the Western Base Resource Administrative Assignment Agreement (AAA) between the City
and NCPA. This agreement assigns Palo Alto’s full share of its WBR allocation to NCPA for administrative and pooling
optimization purposes. Palo Alto’s WBR contract with WAPA is still in effect; however, Palo Alto’s allocation is zero
percent. As such, all contract administration, billing, and representation happens through NCPA. The AAA may be
terminated at any time by Palo Alto.
6
Northern California Power Agency, City of Redding, City of Roseville, and City of Santa Clara v. the United States, Court
of Federal Claims no. 14-817C
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for the use of short-term renewable products, other carbon-free resources (excluding nuclear
energy), and/or renewable energy certificates (RECs) to neutralize the electric portfolio’s carbon
content prior to the City’s contracted long-term renewable resources coming online or during below
average hydroelectric years.
The City’s aggressive RPS—which set a goal to supply at least 33 percent of the City’s electric retail
sales from renewable resources by 2015 and incur a rate impact of up to 0.50 cents per kWh in
doing so—has allowed the City to achieve an expected RPS level of 60 percent starting in 2017. This,
coupled with large hydroelectric resources meeting approximately 50 percent of energy needs,
assuming average precipitation conditions, will enable the City to achieve carbon neutrality going
forward without the use of RECs or short-term renewable products (under normal weather
conditions). Figure 1 shows the electric portfolio’s actual and projected carbon intensity since 2005.

Figure 1: City of Palo Alto Utilities Electric Supply Emissions

Possible modifications to the City’s Carbon Neutral Plan may be warranted based on the decision the
City makes with respect to its commitment to long-term hydroelectric resources, changes to its RPS
(both mandated and voluntary), and/or other modifications deemed consistent with City’s GHG
emission reduction and financial sustainability goals. For example, the UAC has expressed a desire to
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explore the carbon neutrality definition and the implications of the City’s renewable resources not
being aligned with its load in real-time, given the fact that for Palo Alto carbon neutrality is
calculated on an annual basis. This counting convention allows for CPAU, at certain times of the year
or even hours of the day, to operate with surplus carbon-free resources, which can then be used to
offset periods when CPAU has a deficiency of carbon-free resources and must rely on the market for
generic energy (which would most likely be fossil-fuel based). Since CPAU’s carbon neutral portfolio
consists of mostly intermittent renewables, a portfolio with a greater dependence on baseload
renewables, such as geothermal or biomass, would reduce the magnitude of CPAU’s reliance on the
market for balancing its portfolio positions. However, even with a portfolio consisting primarily of
baseload renewables, matching CPAU’s electric supplies and load in real-time would likely require a
major investment in energy storage resources.
Alternative Portfolio Mixes
The EIRP and corresponding implementation plan will include discussion and evaluation of the right
amount of large hydroelectric resources (specifically related to the renewal of the WBR contract) to
be included in the City’s carbon neutral electric portfolio. It will also include discussion and analysis
of what alternative resources could be used to continue to achieve carbon neutrality in the event
that the Council opts for a reduced WBR allocation – such as an even more aggressive RPS, increased
deployment of distributed energy resources, and/or acquisition of non-RPS eligible, in-state or outof-state, carbon-free resources.
The purpose of the discussion in the present report is simply to provide a qualitative overview of
CPAU’s current portfolio of supply resources and some potential alternative resources, and to
describe staff’s plans for the aforementioned analysis of alternative portfolio options.
CPAU’s current electric supply portfolio comprises the following five major types of resources:
 Federal hydro (WBR);
 Owned hydro (Calaveras);
 Long-term, in-state, RPS-eligible power purchase agreements (PPAs), which include solar,
wind, and landfill-gas resources;
 Distributed energy resources (DERs), including energy efficiency and rooftop solar; and
 Market power purchases, matched with RECs, for portfolio balancing.
For calendar year 2020, the projected contribution of each of these five resource types to CPAU’s
overall supply portfolio is represented in Figure 2 below.
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Figure 2: Projected CPAU Electric Supply Mix in 2020 by Resource Type

On a monthly timescale, however, the portfolio looks significantly different. Figure 3 below shows a
monthly load and resource balance for the City’s supply portfolio in an average hydro year. This
graph includes only the City’s hydro and long-term PPA resources; not shown are DERs (which
reduce the City’s load) and market purchases (which make up the differences, positive or negative,
between the City’s total purchases and its load).
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Figure 3: Monthly Load and Hydro/PPA Supplies in an Average Year

On an even finer timescale, the portfolio looks even more variable still. Shown below are two daily
load and resource balance graphs, for a typical day in January (Figure 4), when hydro and solar
output are both minimal, and for a typical day in July (Figure 5), when hydro and solar are both in
abundance. Note that as hydro is a dispatchable resource, it is currently dispatched to optimize the
financial value of the resource, rather than to balance the City’s load and supply resources. This
explains the odd shape of the July supply profile: market prices tend to peak in the evening hours, so
the bulk of the hydro generation is concentrated in this period.
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Figure 4: Daily Load and Hydro/PPA Supplies for a Typical January Day in an Average Year

Figure 5: Daily Load and Hydro/PPA Supplies for a Typical July Day in an Average Year
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Given the upcoming momentous decision that the City faces regarding how much (if any) of its
current share of WBR output to retain in its portfolio post-2024, the EIRP will include a discussion
and exploration of alternative portfolio mixes to achieve carbon neutrality during the EIRP planning
horizon. In this analysis, WBR as well as all of the potential alternative resource supplies that the City
could potentially replace it with will be evaluated against several key metrics, including:
 the ability to meet community-wide GHG emission reduction targets;
 cost and rate impacts;
 cost variability and long-term uncertainty;
 portfolio resource type, location, and supplier diversity;
 impact on local resiliency;
 level of reliance on fossil fuel resources for balancing load and supply;
 stranded asset risk; and
 ease of management under various conditions.
Staff requests UAC input on the above portfolio analysis metrics – whether these are appropriate
metrics to evaluate supply resources against, what the relative weighting of these metrics should be,
and whether any other metrics should be considered.
For the purposes of this alternative portfolio analysis, it will be assumed that achieving carbon
neutrality is a requirement; thus only carbon neutral resources will be considered. Still, there are an
unlimited number of different portfolio mixes that could be considered. Rather than attempt to
itemize all possible permutations of resources capable of meeting the City’s supply needs,
Attachment C presents a listing of the types of resources that make up the City’s current portfolio,
an indication of the flexibility the City has to increase or decrease each resource’s contribution to
the current overall supply mix, and a qualitative assessment of the pros and cons of each resource
type. Also presented are a number of major potential alternative resource types, along with pros
and cons for including them in the City’s supply portfolio.
Finally, Attachment D provides a graphical overview of the City’s current supply portfolio along with
– for illustrative purposes only – a sampling of several potential alternative portfolios the City could
pursue. Staff requests UAC feedback on which of these types of resources and/or portfolio mixes to
focus on in the upcoming in-depth analysis of portfolio alternatives.
NEXT STEPS
Based on UAC feedback, staff will structure and evaluate several portfolio alternatives to achieve
carbon neutrality objectives. The results of this analysis along with UAC and Council direction will
form the basis for recommending strategic objectives and/or initiatives as part of the EIRP.
The attached EIRP Work Plan summarizes discussion and action items planned for the UAC, Finance
Committee and Council. The work plan is structured in four phases followed by implementation as
follows:
Phase 1 – Information and discussion on various electric portfolio planning elements, including:
 Distributed energy resources;
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overview and cost drivers;
Large hydroelectric resources;
Carbon Neutral Plan and portfolio alternatives portfolio mixes to achieve carbon
neutrality;
• Renewable portfolio standard;
• Portfolio and transmission cost management;
Phase 2 - Analysis of electric portfolio alternatives;
Phase 3 - Update of EIRP Objectives, Strategies and Implementation Plan; and
Phase 4- Council approval of the EIRP and submittal to the CEC.
At a future UAC meeting, staff plans to discuss the City's RPS, necessary changes to meet new RPS
requirements provided for in SB 350 and consideration of other changes.
RESOURCE IMPACT
There is no direct resource impact as a result of this informational report and proposed analysis.
Work will be performed with existing staff and consultant support which has been budgeted for
under the Electric Utility's fiscal year 2018 operating budget.
POLICY IMPLICATIONS
There is no direct policy impact associated with this report, but any changes made through the EIRP
may affect Council-approved policies related to electric portfolio management. Staff will also update
the EIRP to ensure consistency with CPAU's sustainability goals as established in its Sustainability
and Climate Action Plan.
ENVIRONMENTAL REVIEW
This informational report on the EIRP and corresponding work plan does not meet the definition of
a project under Public Resources Code 21065 and therefore California Environmental Quality Act
(CEQA) review is not required.
ATIACHMENTS
A. Electric Integrated Resource Plan - Proposed Work Plan
B. Carbon Neutral Plan
C. Current and Alternative Resource Supplies Table
D. Potential Alternative Portfolio Mixes
PREPARED BY:

REVIEWED BY:
APPROVED BY:

MONICA PADILLA, Senior Resource Planner
JIM STACK, Senior Resource Planner

f-

JONATHAN ABENDSCHEIN, Assistant Director, Resource Management

r:::7~
ED SHIKADA
General Manager of Utilities
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ATTACHMENT A
Item

Purpose & Objectives

UAC

Council

EIRP Overview and Work Plan

Provide a high level framework for what will be discussed, time
line; guiding principles; and key drivers.

June 2017
(discussion) DONE

September 2017
INFO ONLY

Market Overview and Portfolio
Cost Drivers

August 2017
(discussion) DONE

Load Forecast - Needs
Assessment

Overview of the California energy market, the City’s
participation, Northern California Power Agency; Portfolio cost
drivers and uncertainties.
Overview of electric load forecast and– energy, demand and
impacts from EE, EV and PV

Distributive Energy Resources
Strategy and Planning for
Growth

Distributive Energy Resources Plan - energy efficiency, Local
Solar Plan, distributed generation, electrification, electric
vehicles, storage and distribution system planning

August 2017 DONE
November 2017,
January 2018
(action)

Hydroelectric Resources

September 2017
Overview of Palo Alto’s hydroelectric resources; hydro risk
management; Western Area Power Administration’s 2025 Power (discussion)
Marketing Plan; Calaveras Project; key decisions; and direction.

Portfolio Alternatives

Overview of alternative resource portfolios and metrics to be
evaluated to achieve carbon neutrality objectives.
Overview of RPS; update to meet SB 350 requirements;
renewable over-generation and curtailments; and other RPS
modifications.
Overview and updates – dependent on RPS and large hydro
direction; assessment of alternative portfolios and scenarios

September 2017
(discussion)

Transmission

Transmission planning in California; California Oregon
Transmission Project; Second Transmission line update

February/March
2018 (discussion)

Proposed EIRP Objectives, Key
Strategies and Implementation
Plan
Final EIRP

Draft EIRP objectives, key strategies and implementation plan;

June 2018 (possible
action)

Aug/Sep 2018 Finance
Committee/Council
(possible action)

Approval of EIRP objectives; strategies and implementation
plan; and SB 350 IRP submittal to CEC

October 2018
(action)

Nov/Dec 2018 Finance
Committee/Council
(action)

Renewable Portfolio Standard

Carbon Neutral Plan

August 2017
(discussion) DONE
February 2018 (action)

December 2017
(action)

January/ February 2018
Finance Committee/
Council (action)

February 2018
(discussion)

March/April Finance
Committee/ Council
(discussion)

ATTACHMENT B
Exhibit A to Resolution No 9322
Adopted by City Council on March 4, 2013
City of Palo Alto Utilities
Electric Supply Portfolio Carbon Neutral Plan
1. Carbon Neutral Definition
A carbon neutral electric supply portfolio will demonstrate annual net zero greenhouse gas
(GHG) emissions, measured at the Citygate 1, in accordance with The Climate Registry’s Electric
Power Sector protocol for GHG emissions measurement and reporting.
2. Carbon Neutral Plan Objective
Reduce the City of Palo Alto’s overall community GHG emissions by achieving carbon neutrality
for the Electric Supply Portfolio starting in calendar year 2013 within an annual rate impact not
to exceed 0.15 cents per kilowatt-hour (₵/kWh) primarily through the: 1) engagement of
customers to increase energy efficiency; 2) expansion of long-term renewable resource
commitments; 3) promotion of local renewable resources; 4) continued reliance on existing
hydroelectric resources; and 5) meeting short-term balancing requirements and/or neutralizing
residual carbon through the use of short-term purchases of renewable resources and/or
renewable energy certificates (RECs).
3. Resource Strategies
a. Energy Efficiency
i. Continue to pursue energy efficiency strategies as identified in the Councilapproved ten-year Energy Efficiency Plan.
b. Long-term Renewable Resources
i. Continue to pursue the City’s Renewable Portfolio Standard (RPS) goal to
purchase renewable energy to supply at least 33% of retail sales by 2015 while
ensuring that the retail rate impact of these purchases does not exceed 0.5
₵/kWh.
ii. Continue to pursue local renewable resources through the Palo Alto CLEAN and
PV Partners programs.
iii. Pursue additional RPS-eligible, long-term renewable resources (beyond the RPS
goals) to achieve a target of 100% carbon-free resources based on average year
hydroelectric generation.

1

Citygate is the location of the City’s main meter where the City interconnects to the Pacific Gas and Electric
transmission system. Emissions associated with of the output of the locally sited fossil gas fired combustions units
(COBUG), while not measured at Citygate, will be neutralized.

1
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c. Short-term Renewable Resources and Renewable Energy Certificates
i. For calendar years 2013 through 2016, procure short-term renewables, if the
price is comparable to that of an un-bundled REC;
ii. For calendar years 2013 through 2016, procure RPS-eligible, un-bundled RECs as
needed to achieve carbon neutrality based on actual load and resources;
iii. Neutralize anthropogenic GHG emissions associated with renewable resources
with unbundled-RECs, which may or may not be RPS-eligible.
d. Banking and Truing Up
i. In the event that there are surplus renewables beyond the load in a particular
year, bank as many RECs as allowable under the TCR EPS protocol from
qualifying renewables from that year to minimize the need for purchasing RECs
in subsequent years.
ii. Neutralize emissions associated with market purchases resulting from deviations
between expected and actual load and renewable and hydroelectric generation
resources with unbundled-RECs, which may or may not be RPS-eligible.
4. Hydroelectric Resources
a. Continue to preserve and advocate for existing carbon-neutral hydroelectric generation
resources that provide approximately 50% of average year resource needs.
b. Plan for and acquire carbon neutral resources assuming average hydroelectric
conditions going forward.
c. Under adverse hydroelectric conditions, procure unbundled-RECs, which may or may
not be RPS-eligible, to achieve carbon neutrality up to the 0.15 ₵/kWh rate impact limit
and seek Council direction if carbon neutrality cannot be achieved within the rate
impact limit.
d. Under favorable hydroelectric conditions, where carbon neutral resources are expected
to be surplus to needs, even after allowable banking, then pursue selling short-term
renewable energy, or the renewable attributes, associated with one or more carbonneutral resources in the portfolio.
5. Financial and Rate Payer Impacts
a. In addition to the RPS annual rate impact limit of 0.5 ₵/kWh, the cost of achieving
carbon neutrality shall not exceed 0.15 ₵/kWh based on an average hydro year.
b. Revenues collected from surplus energy sales related to hydroelectric resources under
favorable conditions (e.g. wet years), will be maintained within reserves to adjust for the
cost of achieving carbon neutrality under adverse hydroelectric years.
c. To the extent available and allowable, revenues from the auction of cap-and-trade
allowances may be used to fund resources acquired to meet the carbon neutrality goals.
6. Reporting and Communication
a. Develop a communication plan for stakeholders to inform them of the City’s efforts
towards achieving a carbon neutral electric supply.
2
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b. Submit an annual, verified report of the carbon content of the electric supply portfolio
to The Climate Registry.
c. Provide customers a report of the electric supply portfolio’s carbon content to
supplement the mandated Power Content Label.
d. Inform large commercial and/or corporate customers of the City’s carbon neutral
portfolio and its relevance to their individual corporate sustainability goals.
7. Implementation Plan
The tasks that need to be completed in the next two years pending Council approval of the
Carbon Neutral Plan in February 2013 are listed in the table below.
Item
1. Modify electric supply portfolio models and Energy Risk
Management Policies, Guidelines and Procedures to account for
Carbon Neutral objectives, balancing, banking of renewable
attributes, reporting and financial impacts.
2. Modify the Long-term Electric Acquisition Plan (LEAP) to include
the carbon neutral objective
3. Develop communication plan to inform customers and
stakeholders of Carbon Neutral Plan and efforts.
4. Based on response to the Fall 2012 request for proposals, seek
approval of new renewable power purchase agreements to meet
the City’s RPS up to approximately 100% of the long-term resource
needs in average hydro years.
5. Determine resource needs for CY 2013 through CY 2016 and
develop plan to acquire short-term renewable resources.
6. Determine long-term renewable purchase volumes for beyond CY
2016 and develop plan to acquire long-term renewable resources.
7. Procure RECs as needed to neutralize carbon emissions based on
actual load and resources for CY 2013.
8. Along with annual Power Content Label, produce and report to
customers the carbon intensity of the electric supply portfolio.
9. Produce and submit Electric Power Sector (EPS) and Local
Governments Operation Protocol (LGOP) reports to The Climate
Registry (TCR) for CY 2013.
10. Get independent verification of TCR reports and submit audited
reports to TCR.
11. Redesign the PaloAltoGreen program according to Council
direction.

Timeframe
By April 2013

By June 2013
February to April
2013
December 2012 to
June 2013
By June 2013
By September 2013
By May 2014
May/June 2014 and
annually thereafter
July and October
2014 and annually
thereafter
By December 2014
and annually
thereafter
By December 2013
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Attachment C: High-Level Overview of Current Supply Resources and Potential Alternatives

Current CPAU Supply Resources
Resource Type
Federal Hydro
(Western)
Owned Hydro
(Calaveras)

Flexibility to
Adjust Current
Portfolio Share

Pros

Cons

Low cost/high volume;

Fixed cost/variable output;

Provides ancillary services (AS);

Very drought-sensitive;

Dispatchable output

Regulatory risk

Provides AS, capacity, load
following;

Higher cost;
Fixed cost/variable output;

Dispatchable output

Very drought-sensitive
Intermittent, highly variable;

Long-term PPAs
(Wind/Solar)

Moderate cost;
Only pay for delivered energy

Creates flex capacity
requirement;
Curtailment risk

Long-term PPAs
(Baseload)

Market + RECs
Existing DERs
(EE, Rooftop
Solar)

Output matches City load well;
Only pay for delivered energy;
Would satisfy potential baseload
carve-out requirement
Lowest cost resource;
Easily match supplies with load
Avoids transmission costs/losses
associated with remote
resources

Higher cost than solar/wind;
Geothermal resources produce
GHG emissions
Relies heavily on ISO grid (fossil
fuel resources)
Highest cost resources;
Not dispatchable;
Difficult to forecast

Resource Type
Out-of-State
RPS

Out-of-State
Hydro

Potential Alternative Supply Resources
Pros

Cons

Potentially lower cost than in-state
resources;

Would require procurement of
transmission;

Potential use of City-owned transmission

Very high transmission costs

Likely very low cost;

Would require procurement of
transmission;

Deliveries may be shapeable to match
supplies with load;

Very high transmission costs;

Potential use of City-owned transmission

In-State
Renewables
(Solar/Wind)
Baseload
Renewables

Very low cost resource

Not RPS-eligible;
Would increase hydro variability risk
Would exacerbate intermittency and
seasonal variability problems
Higher cost than solar/wind;

Output matches City load well
Avoids transmission costs and losses
associated with remote resources;

New DERs
(Storage,
Dispatchable
Load)

Would probably provide capacity and AS

Daily Put/Call
Option on
Renewables

Would be great for matching supplies
with load, reducing reliance on ISO grid
(fossil fuel) resources

Helps match supplies with load;

Geothermal resources produce GHG
emissions

Extremely high cost resources (at present)

There are likely few (if any) suppliers willing
to provide this service;
Option premium likely to be very high

Attachment D: Potential Alternative Portfolio Mixes
Portfolio 1: Current Supply Mix (in 2020)

Portfolio 2: Local Renewables & DERs

Portfolio 3: In-State Solar

Key Features:

Key Features:

Key Features:

-

-

-

-

Large hydro variability risk
PPAs are all in-state resources, primarily
variable (wind/solar) resources
> 90% remote resources (high
transmission costs)
Heavy reliance on ISO grid for
supply/load balancing

-

Heavy reliance on expensive local
renewables and new DERs (e.g.,
storage, dispatchable load)
High concentration of non-dispatchable
solar PV
Lower hydro variability risk
Reduced transmission costs

-

High concentration of non-dispatchable
(but relatively low-cost) solar PV
Low hydro variability risk
High transmission costs
Potentially high integration costs (e.g.,
flexible capacity, ancillary services)
Heavy reliance on ISO grid for
supply/load balancing

Portfolio 4: Out-of-State Renewables

Portfolio 5: Out-of-State Hydro

Portfolio 6: Short-Term Market Option

Key Features:

Key Features:

Key Features:

-

-

-

-

Low hydro variability risk
Would require procuring transmission
rights and/or using City’s share of COTP
after layoff ends
Very high transmission costs
> 90% remote resources
Out-of-state renewables may be
shapeable

-

Very high hydro variability risk
Would require procuring transmission
rights and/or using City’s share of COTP
after layoff ends
Very high transmission costs
> 90% remote resources
Out-of-state hydro may be shapeable
and/or dispatchable

-

Heavy reliance on ISO grid (and RECs)
for supply/load balancing
Likely the least cost option, but high
market price risk
> 90% remote resources (high
transmission costs)

Portfolio 7: Baseload Renewables

Portfolio 8: Real-time Balancing with
Storage

Portfolio 9: Real-time Balancing with Daily
Option on Renewable Supplies

Key Features:

Key Features:

Key Features:

-

-

-

-

Lower hydro variability risk
Lower seasonal variability
Better match between supply resources
and load
Would protect against potential
baseload RPS carve-out requirements
> 90% remote resources (high
transmission costs)

-

Extremely high-cost portfolio
Avoids transmission costs/losses
associated with remote renewables
DERs would likely provide capacity and
ancillary services
DERs and dispatchable hydro would
balance supply resources and load well
Minimal reliance on ISO grid (fossil fuel
resources) for balancing

-

-

Likely a very high-cost portfolio due to
the daily option premium
Likely very few (if any) suppliers willing
to offer this daily option service
Daily put/call option on renewables and
dispatchable hydro would balance
supply resources and load well
Minimal reliance on ISO grid (fossil fuel
resources) for balancing

