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|.Introduction and Background

A. Introduction
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that establish the required and recommended details of the IRPs. The CEC’s regulations are
subject to change over time; this IRP relies on CEC regulations as of early October 2018.t The
first deadline under current law is the adoption of a conforming IRP by January 1, 2019, with all
documentation filed at the CEC by April 30, 2019.

3. Objectives
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d. Compliance

Copyright © 2018 Pasadena Water and Power. All Rights Reserved.



As stated earlier, PWP had developed voluntary GHG reduction and RPS targets, above and
beyond state mandates. As a result of previous IRPs, the current GHG target is a 60% reduction
by 2030 (higher than the 40% GHG reduction target introduced by the State and the California

Air Resources Board, or CARB) and a 40% RPS by 2020 (7% higher than the state mandate of
33% RPS).

5. Additional
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7. Request
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B. Previous

Copyright © 2018 Pasadena Water and Power. All Rights Reserved.



Exhibit 1: Progress Toward the Recommendations in the 2015 IRP

Status

Recommendation IRP Goals
40% RPS by 2020;
Renewable Energy: | Meet/exceed the mandated level.
RPS (state mandate is 33%, PWP’s

voluntary goal is 40% RPS)

Renewable Energy: | Launch Community Solar pilot
Local Solar project by end of 2016.

Renewable Energy:

Feed-in-Tariff Establish Feed-in Tariff by end of
(qualifying 2016, with

renewable 5 MW by 2020,

resources located 10 MW by 2027.

inside the City)

Eliminate coal-fired generation
from the portfolio no later than
2027; preserve transmission
rights and option to reduce or opt
out in 2019.

Coal Power
Displacement

Up_gr_ades o Evaluate feasibility of repairing
Existing

. GT-2
Generation

Replace Broadway power plant
with a comparably sized new
combined cycle plant by 2015.

New Local Gas-
Fired Generation

Achieve energy savings equal to
Energy Savings 1% of annual net energy load and
0.7% of peak.

GHG Emissions

Reductions Reduction of at least 60% from
(1990 emission 1990 levels by 2030 (approx.
approx. 918,600 367,500 metric tonnes).

metric tonnes)
Source: Pasadena Water and Power

On track; on target for 2018-2020 requirements of
35%, 37.5% and 40%. PWP has secured additional
renewable contracts with CODs beginning 2020.

After a thorough analysis, the Program
Development is on hold due to cost, locational
issues and implementation hurdles. This will be
reconsidered as part of future IRPs.

Similar to Renewable Community Solar, the
Program Development is on hold due to cost and
implementation hurdles. This will be reconsidered
as part of future IRPs.

The IPP renewal contracts provide for coal
generation to stop and for a new natural gas power
plant to go on-line in 2025. PWP has subscribed
for 14 MW in the new gas plant, which will also
provide a 1.667% share of transmission capacity in
the Southern Transmission System, with an option
to reduce subscription or out in late 2019.
Considerable GHG reductions have been achieved
through power generation decisions in the
meantime.

Feasibility study for GT-2 repairs is complete. Staff
recommends repairing the unit.

The GT-5 project achieved commercial operation
in December 2016. The capacity for the unit is 71
MW gross and 68.8 MW net.

Updated ten-year goals for FY 2018-2027 were
adopted on 3/27/2017. PWP has met energy
savings goals from FY 2008 to date.

On track, with a 39% reduction in 2016
(554,628 MT).
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Exhibit 3: RPS State Mandates under SB 350 and Pasadena’s VVoluntary Target

Source: Pasadena Water & Power

Within the overall mandates expressed as percentages, PWP must also comply with CEC
regulations that define minimum and maximum RPS Portfolio Content Categories (PCCs). The
CEC prescribes three PCCs: PCC1 is energy first delivered to a California Balancing Area (BA),
PCC2 is energy that is “firmed and shaped” before delivery to a California BA, and PCC3 is
unbundled Renewable Energy Credits (RECs) that are not associated with any energy delivered
to California. Generally speaking, PCC 1 energy requirements grow over time, whereas PCC 3
requirements fall. Exhibit 4 shows the PCC requirements established by the CEC under SB 350.
Attachments 3, 4 and 5 provide more detail on PCCs.
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Exhibit 4: Current RPS PCC Requirements

Portfolio Content Usage Limits
Category Description (% of Renewable
(PCC) Energy)

First point of interconnection inside
of California BA,; Scheduled into a

- 0
California BA without substituting Minimum of 50% through

PCC1 - 2013; 65% through 2016.
electricity from another source; or o
i . 75% beginning in 2017
dynamically transferred into a
California BA
Limited to anything left
. over after meeting the
PCC 2 Firmed and shaped minimum PCC 1 and
maximum PCC 3 limits
Maximum of 25% through
PCC 3 Unbundled renewable energy 2013, 15% through 2016,

certificates 10% beginning in 2017

Source: California Energy Commission

For each Compliance Period, PWP must demonstrate to the CEC that it has achieved the required
total energy, subdivided by PCC requirements, seek exemptions or waivers, or risk fines.

Given the enactment of SB 100 on September 10, 2018, it is reasonable to expect that the CEC
will develop new Compliance Period obligations, both before and after 2030, through the CEC
RPS guidance documents. Although the obligations for the interim targets are not fully
developed for SB 100 compliance, this IRP does analyze a reasonable trajectory toward the SB
100 RPS goals in several scenarios. Finally, to meet the state’s RPS mandates, PWP has
developed an updated RPS Procurement Plan to implement the preferred portfolio and to meet
the SB 100 RPS mandates. On January 29, 2018 the Pasadena City Council approved the RPS
Procurement Plan and RPS Enforcement Program to comply with SB 350 requirement.
Attachments 4 and 5 update and replace the January 29, 2018 documents (Procurement Plan and
Enforcement Program).

2. Greenhouse

10
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planning tool. Exhibit 5 shows PWP’s state-allocated target GHG emissions from utility
sources.”

Exhibit 5: PWP's Share of California GHG Emission Targets in 20308

Emissions Range PWP Range MT CO2e
Low End 128,000
High End 226,000
1990 Emissions 918,622

Source: Pasadena Water and Power and CARB

In addition, in March 2018 the City adopted a Climate Action Plan (CAP).® This plan sets forth a
strategy that builds upon existing programs and policies that address climate change, identifies
where these existing efforts can be expanded, and ultimately establishes a roadmap that not only
enables the City to reach the State's reduction targets called forth under Executive Order S-3-05,
Assembly Bill (AB) 32, and Senate Bill (SB) 32 but is also consistent with the State’s climate
strategy.

The CAP incorporates this IRP and programs of other departments in the City.® The CAP
adopted the state-wide GHG emissions reductions targets, restated with 2009 as the benchmark,
and added a target for 2035 (again with 2009 as the benchmark), as shown in Exhibit 6.

Exhibit 6: CAP Goals and Statewide GHG Emission Reduction Targets

State-wide GHG Emissions CAP GHG Emissions Reduction Goals

Year . . . .
Reduction Targets (relative to 2009 baseline and state-wide targets)

27% below 2009 levels by 2020

1990 level 202 AB 32 .
2020 990 levels by 2020 per 3 (Equivalent to 14% below 1990 levels)

2030 40% below 1990 levels by 49% below 2009 levels by 2030
2030 per SB 32 (equivalent to 40% below 1990 levels)

2035 [The state does not have a 59% below 2009 levels by 2030
2035 target.] (equivalent to 59% below 1990 levels)

2050 80% below 1990 levels by 83% below 2009 levels by 2050
2050 per EO S-3-05 (equivalent to 90% below 1990 levels)

Source: Pasadena Climate Action Plan March 2018, Figure 1.

With respect to this IRP, the CAP contemplates changes to both energy supply and energy
consumption, including transportation electrification, energy efficiency, building codes, retrofit

7 This does not include emissions from sectors not directly under PWP’s control, such as private transportation.
8 https://www.arb.ca.gov/cc/sh350/staffreport_shb350_irp.pdf.

9 See March 5, 2018 CAP Agenda Report, Attachment 7.

10" For example, transportation, land use, water conservation, waste reduction and urban greening.

11
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standards, and renewable energy supplies. In addition, PWP’s RPS compliance actions will
contribute significantly toward achieving the 2030 GHG target, as discussed further below.

3. Energy

12
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PWP has continuously provided several residential rebates through our Home Energy Rebate
program, which helps customers offset the cost of higher efficiency appliances and energy saving
home improvements. Examples of incentivized measures include Energy Star refrigerators, ceiling
insulation, HVAC tune-ups, smart thermostats and much more. In the past, PWP has also
administered an online WebShop that enables residential customers to purchase LED light bulbs,
smart thermostats and smart power strips at a lower-cost. PWP residential customers purchased or
redeemed vouchers for approximately 1,600 products in 2017, with the majority being LED lightbulbs

PWP also administers behavioral programs for both water and power residential customers. The
Home Energy Reports program is currently in its seventh year. Approximately four printed and
four email reports are sent to approximately 40,000 customers, providing them with free
efficiency tips and consumption comparison rankings to encourage reductions in their energy
usage. Through the Living Wise program, PWP provides educational energy conservation
materials for Pasadena public and private school student. The home energy efficiency “kits” and
manuals teach the students the basics of energy conservation and allows them to install and
experience energy efficient devices within their own homes.

PWP has begun shifting focus from rebates to direct install programs, in order to direct resources
to customers who need the greatest support to complete efficiency improvements, including low
and middle-income residential customers, seniors, and small businesses. Unlike traditional rebate
programs, the free “Direct Install” programs do not require any upfront investment by the
customer and deliver multiple efficiency measures, capturing additional conservation
opportunities that might otherwise be out of reach. A key feature of PWP’s direct install
programs is an on-site evaluation tailored to each residence or business. This customer-centric
service allows PWP to become a trustworthy partner, providing services to customers that need
them the most.

Currently, Pasadena has three existing no-cost direct install programs, each serving a specific
customer segment. First, PWP launched a new free installation program called the Home
Improvement Program (HIP). While this program is open to any residential electric customer, it
specifically targets seniors and moderate-income households. Through this program, PWP
provides a comprehensive home evaluation by a trained efficiency specialist and install free
energy and water products services in customer’s homes. Next, PWP made enhancements to the
existing Water and Energy Direct Install Program (WeDIP) that provides free measures and
services for small and medium commercial customers. Qualified businesses are able to benefit
from lighting, plumbing and refrigerator retrofits at no cost. Both the HIP and WeDIP programs
provides customized tips on additional efficiency upgrades via a summary report after the on-site
evaluation. Lastly, the city’s Under One Roof is a one-stop shop that consolidates all of the
available offerings and services for residential low-income customers. Through the Under One
Roof, PWP administers two programs related to energy efficiency. In particular, the utility has
partnered with the Southern California Gas Company (SoCalGas) on the Energy Savings

13
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Assistance Program (ESAP), which provides a complimentary on-site evaluation and free energy
efficiency measures. Additionally, PWP also provides new Energy Star refrigerators at no cost
through the Refrigerator Exchange program for low-income customers.

In terms of demand response, PWP relaunched the Voluntary Load Curtailment Program that
encourages large customers to voluntarily reduce their energy usage when called upon by PWP,
which alleviate stress on the grid during potential emergencies. Participants were provided with a
free energy assessment to identify specific demand reduction opportunities. Through this
partnership, PWP identified and secured more than 3 MW of “on call” voluntary load reduction
capability from 20 of the City’s largest customers.

4. Distributed

14
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6. Disadvantaged
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a. Fossil
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Exhibit 9: Summary of PWP’s Contracts

. . Estimated
,\Skl)_ Asset Name PWFE&\&;\[}))& city OS:tge E?(cp))?rt;?i%tn Energy Cost
($2017/MWh)

1 Antelope Big Sky Ranch Solar Project 6.5 8/19/2016 12/31/2041 66.15*

2 Summer Solar Project 6.5 7/25/2016 12/31/2041 66.15*

3 Columbia Il Solar Project 2.6 12/10/2014 12/9/2034 69.98

4 Kingbird Solar Project 20.0 4/30/2016 12/31/2036 68.5

5 Windsor Reservoir Solar Project 0.6 5/31/2011 5/30/2031 104.49

6 Milford Wind Corridor Phase 5.0 11/15/2009 11/14/2029 70.47

7 High Winds Generation Facility 6.0 8/25/2003 12/31/2024 53.5

8 Hoover Uprating Hydroelectric Project 20.2 10/1/2016 9/30/2067 18.07

9 Puente Hills Landfill Gas 12.6 1/1/2017 12/31/2030 80

10 Chiquita Canyon Landfill Gas-to-Energy 8.3 11/23/2010 11/22/2030 65.25

11 Heber South Geothermal Project 2.1 6/18/2006 12/31/2031 71.2

12 Magnolia Power Plant 14.0 9/22/2005 N/A 26.92

13 SCPPA Palo Verde Nuclear Station 9.9 1/29/1986 N/A 40.08

14 Intermountain Power Project 108.0 7/1/1986 6/15/2027 63.27**

*Energy portion only (does not include the renewable energy credit price)

** Debt service includes
Source: Pasadena Water and Power

Exhibit 10: PWP’s WSPP Contracts for Renewable Energy

Net Procurement Requirement Quantity Contract Year
PCC1 Bundled Renewable Energy & RECs 70,000 MWh annually 2020-2030
PCC2 Bundled Renewable Energy & RECs 5,000 MWh 2020
PCC2 Bundled Renewable Energy & RECs 15,000 MWh 2021
PCC2 Bundled Renewable Energy & RECs 40,000 MWh 2022
PCC3 RECs 316,000 MWh 2020-2027
Source: Pasadena Water and Power
18
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a whole, total costs should fall if the avoided costs exceed the costs of implementing the program
(e.g., energy audits or EV-charging incentives). This IRP provides data on both the total cost of
meeting load and the rate impacts.

3. Scenarios

20
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The SCC is approximated by the greater of

(@) $50/MT (metric tonnes of CO2e, in $2017, escalated at five percent per year) and

(b) the CPUC Carbon Planning Price, as shown in Exhibit 12. After 2030, the SCC is
held constant. This is the price as determined by the CPUC Resolve Model (the model

used to develop the IRP analysis for CPUC jurisdictional entities).

By 2030, the SCC reaches the planning price of $150/tonne set by the CPUC, in Decision 16-02-
007 of February 2018, and continues at this level for the remainder of the forecast, as shown in
Exhibit 12 and Exhibit 13. These Exhibits also show the SCC compared with the cost of carbon
used in other scenarios. The Minimum Cap and Trade floor price is the minimum that the Cap
and Trade price for carbon allowances can be, as set out in the Cap and Trade regulations at the

CARB.

Exhibit 12: Cost of Carbon
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Source: Pace Global
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Exhibit 13: Cost of Carbon ($/tonne)

CPUC Planning

Minimum CA Cap

Social Cost of

Year Chlzeee Cees Price and Trade Price Carbon
2018 16.00 15.17 14.53 16.00
2019 17.00 16.05 15.26 48.31
2020 17.18 74.93 16.02 74.93
2021 20.47 75.65 16.82 75.65
2022 23.82 76.36 17.66 76.36
2023 27.22 77.08 18.54 77.08
2024 30.68 77.80 19.47 77.80
2025 34.21 78.52 20.45 78.52
2026 37.81 79.65 21.47 79.65
2027 41.50 80.78 22.54 80.78
2028 45.28 81.91 23.67 81.91
2029 49.16 83.05 24.85 83.05
2030 53.14 150.00 26.09 150.00
2031 55.80 150.00 150.00
2032 58.59 150.00 150.00
2033 61.52 150.00 150.00
2034 64.59 150.00 150.00
2035 67.82 150.00 150.00
2036 71.21 150.00 150.00
2037 74.77 150.00 150.00
2038 78.51 150.00 150.00
2039 82.44 150.00 150.00
2040 86.56 150.00 150.00

Source: Pace Global

C.

Base

22
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e. SCC
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Magnolia and Glenarm is increasingly replaced by biogas at a premium price: $3.50/therm in
2030 increasing to $5.00/therm in 2039. The AURORA dispatch of the SCC + SB 100 +
Diversification scenario was used, and the financial impact on retail rates of the higher biogas
prices calculated.

h. SCC

24
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G. Other
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c. Physical
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4. Partnerships
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Il. IRP Filing Contents Per CEC
A. Planning
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B. Scenarios
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basis. Investment cost is included in the cost portion of the formula. The methodology assumes
that potentially non-economic contracts will not influence market prices and that someone will
capture the value of economic contracts. Therefore, contracts are not explicitly modeled in
AURORA but can be evaluated in the Portfolio Analysis capability of AURORA.

AURORA also features a minimum cost logic that is designed to ensure that enough generation
from designated resources is produced at a lowest cost solution. This creates constraints for
meeting annual energy requirements such as RPS targets. Two constraint types can be
combined. An hourly load objective is defined by a load distribution curve prior to a
chronological solution. If the constraint is binding (i.e., load cannot be met), AURORA creates a
shadow price and increases the output of the resource in the hourly dispatch. Conversely, a long-
term energy minimum cost constraint type is only enforced in the long-term decisions. It ensures
that enough capability from new and existing resources is online to meet the target and that if the
capability is available, it will be used (e.g., low cost renewable resource).

2. Dynamic

30
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Exhibit 16: Natural Gas Price Forecasts
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Source: Pace Global

The resulting Reference Case price forecast incorporates the latest views on North American
supply, demand, and infrastructure assumptions. The High Case and Low Case forecasts are
derived from a stochastic view that gas prices lie normally within +/-1 standard deviations from
the Reference Case forecast. Recent market forward prices curves are used to benchmark
(validate) the initial years of the natural gas forecast.

b. Capital

31
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the swept area of the rotor has been particularly rapid. All else being equal, increased swept
rotor area results in greater energy capture for each watt of rated turbine capacity, meaning that
the generator is likely to run closer to or at its rated capacity and more often.

Exhibit 17 shows the Reference Case estimates for capital costs for each technology, together
with a High Case estimate and a Low Case estimate of future capital costs.

Exhibit 17: Capital Cost Forecasts
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c. Base
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Pace Global conducted screening analyses to identify technically feasible and commercially
viable generation resources that could be used as building blocks in constructing future
generation portfolios. For this reason, the technology screening focuses on resource options that
could meet PWP’s new generation resource requirements, including:
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v. Energy
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For each scenario, the least-cost portfolio was identified through production cost modeling using
AURORA. In addition, PWP conducted post-AURORA calculations of costs not explicitly

modeled in AURORA.

4. Qverview
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Exhibit 18: Annual Total Cost to Ratepayers ($2019):8

Total Annual Costs (20199)

$130,000.00
$120,000.00
$110,000.00
$100,000.00
$90,000.00
$80,000.00

$70,000.00

$60,000.00
201920202021202220232024202520262027202820292030203120322033203420352036203720382039

e [ 19 Budget e [ose Case "BC"

=== Social Cost of Carbon "SCC" "BC"+ SB 100

e "SCC" + SB 100 s dp oo "SCC" +SB 100+Leave IPP Energy in Utah
=@ Diversification (SCC+SB100) =@ Diversification+Biogas

« « 4 « » Diversification+Biogas+Leave IPP Energy in Utah

Source: Pasadena Water and Power

18 Not adjusted for the Stranded Investment Reserve and IPP Fund Credit. FY 2019 budget adjusted, without fund
credits, highlighted in Section I1.1.
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Exhibit 19: Total Costs to Ratepayers and Social Cost of Carbon 2019-39 ($2019)°

Source: Pasadena Water and Power

Exhibit 20 shows the Total Annual Emissions for each scenario. As can be seen, the
“Diversification + Biogas + Leave IPP Energy in Utah” Scenario has the lowest GHG emissions.

19 Not adjusted for the Stranded Investment Reserve and IPP Fund Credit
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Exhibit 20: Total Annual Emissions (Metric Tonnes)

Source: Pasadena Water and Power

b. Scorecard
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September 10, 2018, PWP, in coordination with the STAG, chose a Recommended
Planning Strategy based on examining several scenarios that met SB 100. This led to all
Base Case Scenarios (those that only met SB 350 but not SB 100) being eliminated.
Further, all three Base Case Scenarios did not optimize for RPS compliance over time
and the model yielded significant over-procurement for RPS. PWP did not modify the
RPS results for all the Base Case Scenarios, since SB 100 was signed, and these
Scenarios were no longer under consideration. Though the Recommended Planning
Strategy provides much greater GHG emissions reduction and RPS than SB 350, this
analysis is based on rules and market conditions based on data available today and assists
PWP in future procurement decisions.

d. Final
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6. Base
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Exhibit 23: Base Case — Energy
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Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.

Exhibit 24: Base Case - Emissions
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Exhibit 25: Base Case — RPS Compliance

mPWP RPS ®RPS SB 350 % Requirement

Source: Pace Global

7. Social
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Exhibit 26 through Exhibit 29 show the SCC least-cost portfolio throughout the study period. As
mentioned earlier, the RPS output from AURORA for all Base Case Scenarios were not
optimized for RPS compliance and showed over-procurement.

Exhibit 26: SCC - Capacity

500
450
400 o
B 350
=3
) 300
&
Qo
s 250
)
s 200
[<7}
5
S 150
100
50
0
2019|2020 | 2021 | 2022 | 2023| 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031| 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039
Battery
= Wind 7 77|77 7|55 |5 | 5|43 0| 0| 0| 0o|0oflo|o|o0o|o0o]fo
mSolar 36 | 36 | 36 | 36 | 111 | 111 | 111 | 111 | 136 | 161 | 161 | 161 | 186 | 186 | 186 | 185 | 183 | 183 | 163 | 163 | 163
H Other Renewable* |22.63|22.64|22.63|22.63(22.63| 22.64/22.63|22.63|22.63|22.64(22.63(21.74{2.07| 0 | o | 0 | o | 0 | 0 | 0 | ©
= Nuclear 9.9/99[99/99[99|99[99|99[99/99[99|99[99|99|99|99[99]|99/|99|99]/099
®Hydro 20.2 [20.220.2|20.2 | 20.2{20.2 | 20.2 {20.2 | 20.2 [ 20.2 | 20.2 | 20.2 | 20.2 | 20.2 [ 20.2 | 20.2 | 20.2 | 20.2 | 20.2 | 20.2 | 20.2
 Gas Peaker 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130
® Gas CC 78 | 78| 78|78 | 78| 78|85 |91 |84 |78 | 78|78 | 78|78 |78 |78 |78 |78 | 78|78 78
= Coal 82.9(82.9/82.9(82.9|829(82941.11{ 0o | o [ o | o | o | o0o|o0o|o0o|o0o|o0of|o0o|0o]| OO

Source: Pace Global
*Other Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.
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Exhibit 27: SCC — Energy
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Exhibit 28: SCC — Emissions

Source: Pace Global
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Exhibit 29: SCC — RPS Compliance
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8. Base
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Exhibit 30: SB 100 - Capacity

Source: Pace Global
*Other Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.

Exhibit 31: SB 100 — Energy
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Source: Pace Global
*Other Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.
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Exhibit 32: SB 100 — Emissions

Source: Pace Global

Exhibit 33: SB 100 — RPS Compliance

Source: Pace Global

9. SCC
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Exhibit 37 show the optimal portfolio for the SCC + SB100 Case for the study period. RPS
procurement for all SB 100 Scenarios was maximized for compliance.
procurement of resources. As stated earlier, the SCC is a penalty on the dispatch of incremental
fossil fuel resources, for modeling purpose. This scenario does enhance PWP’s commitment to
renewable resources, earlier than the SCC Case, which only complied with SB 350.

Exhibit 34: SCC + SB 100 - Capacity

This limits over-

500
. 450
=
Z 400
s 350
= 300
o
8 250
2 200
=3 150
5 100
=2

50

0
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Source: Pace Global,;

*Qther Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.

Exhibit 35: SCC + SB 100 - Energy
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*Other Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.
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Exhibit 36: SCC + SB 100 — Emissions

Source: Pace Global

Exhibit 37: SCC + SB 100 — RPS Compliance

Source: Pace Global
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10.
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Exhibit 39: SCC + SB 100 + Leave IPP in Utah — Energy
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Exhibit 40: SCC + SB 100 + Leave IPP in Utah — Emissions
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11.
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Exhibit 43: SCC + SB 100 + Diversification — Energy
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*Other Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.

Exhibit 44: SCC + SB 100 + Diversification — Emissions

Source: Pace Global
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Exhibit 45: SCC + SB 100 + Diversification — RPS Compliance

Source: Pace Global

12.
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Exhibit 47: SCC + SB 100 + Diversification + Biogas — Energy
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Exhibit 48: SCC + SB 100 + Diversification + Biogas — Emissions

600000
—————
500000
z
= ) |
400000
ﬁ \\
w 300000
=
: \\
B
& 200000 LA
0
100000 \
0 ] I I I I I I ] I I I I I ] ] ] ]
9 BE A A R 3 K BERE ARSI I B B
(=] L= ] L] (=1 (=1 (=] (=] (=] ] =] (=] o (=] (=] (=] =] =] =]
™~ ™~ ™~ ™ ™ ™~ ™~ ™~ ™ ™ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™
= Emission wo/ Market Purchase  =—==75% Reduction Target

s Emission w/ M arket Purchase

57

Copyright © 2018 Pasadena Water and Power. All Rights Reserved.



100 + Diversification + Biogas.” The results of this “forced diversification” scenario are shown
in Exhibit 50 through Exhibit 53. Again, biogas would be combusted in the Gas Peaker and Gas
CC units.

Exhibit 50: SCC + SB 100 + Diversification + Biogas + Leave IPP in Utah - Capacity
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" Wind 7077777 |3 |7/7/|7 [79.3| 75 | 125 | 125 | 125 | 125 | 125 | 125 | 150 | 150 | 150
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= Other Renewable* [77.63(77.64(77.63(77.63(82.63(82.64141.63(39.63(32.63(32.64(32.63(31.74/12.07| 10 | 15 | 15 | 15 | 15 | 15 | 20 | 20
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Source: Pace Global
*Qther Renewables: Puente Hills, Chiquita Canyon Landfill, and Heber Geothermal.

58

Copyright © 2018 Pasadena Water and Power. All Rights Reserved.



Exhibit 51: SCC + SB 100 + Diversification + Biogas + Leave IPP in Utah — Energy
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Exhibit 52: SCC + SB 100 + Diversification + Biogas + Leave IPP in Utah — Emissions
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instruments in a later year or years. However, some of the results above call into question the
wisdom of relying on such a strategy to manage uncertainty and control costs, because the
amounts of banked RECs might grow to be so large that the marginal value of a REC banked
today for future compliance could fall dramatically. As a result, PWP staff re-ran all of the RPS
compliance calculations for the SB 100 Scenarios to meet the RPS compliance mandates. The
model selects RPS resources in 25 MW blocks. Sometimes PWP only needs 1 or 2 MW, and the
25 MW block minimum thus resulted in over-procurement. As a result, PWP staff adjusted the
results to “cash out” any resulting excess RPS procurement in order to fairly compare the cost of
various portfolios on an “equivalent RPS” compliance basis.
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D. Supporting
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a. Step
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during the study period, resulting in an additional 4 MW of capacity by 2039. Pasadena’s known
load changes result in a reduction through 2019 but then begin to increase the load forecast from
2020 through the duration of the study period. Distributed generation (DG) is captured in the
historical net metered data but is not modeled as an additional reduction in load during the study
period.

d. Assumptions
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Exhibit 56: Annual Peak Capacity Forecast, MW
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3. Demand
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e. Recommended
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recent and expect fall in costs, batteries today are still a relatively expensive option for utility
scale storage compared with pumped storage and other technologies. With more mandates to
increase renewable generation and increased application of storage, however, battery costs may
decline considerably due to innovation and economies of scale. If costs continue to fall and
performance continues to improve, batteries could become an economic form of energy storage
during the planning horizon. Storage was included in the list of potential resources but was not
selected by AURORA in this IRP due to its higher relative cost; however, in diversification
Cases, storage was “forced into” the resource portfolio.

a. Behind
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Exhibit 57: Energy Storage Net Benefit for Projects Scaled to 20 MW

Source: Pasadena Water & Power, 2017 AB 2514 Energy Storage Systems Evaluation

Due to the progress in energy storage technologies and uncertainty in carbon reduction
requirements, the potential of energy storage has been reassessed in the 2018 IRP. A screening
analysis was performed starting with a wide array of storage options and, based on their
characteristics and costs, limited the portfolio analysis to one or two most cost-effective options.
With the one or two storage technology options incorporated as a building block for PWP
portfolios, AURORA determined the economics of adding storage over the study horizon to meet
reliability requirements, RPS obligations, and GHG targets in a cost-effective manner.

PWP evaluated storage in 2017 per AB 2514 to assess the potential to procure viable and cost-
effective energy storage systems and set appropriate energy storage procurement targets by
December 31, 2021. The technologies studied as part of the PWP 2017 Energy Storage Report
included:
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Exhibit 58: Battery Storage Technology Assumptions
Block Size  Capex Site Rating FOM

Technology
MWh $2017/kW $2017/kW
Lithium lon Batteries 4 830 10.50
Flow Batteries 16 1,544 15.19

Note: Battery costs include capital costs with Balance of Plant costs
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Source: Pace Global

For this IRP, Pace Global considered lithium-ion batteries, which provide a high discharge rate,
but require a long time to recharge. Pace Global also reviewed CPUC assumptions for pumped
storage. The capital costs of candidate pumped storage resources are based on CPUC estimates
derived from Lazard’s Levelized Cost of Storage 2.0 shown in Exhibit 59.

Exhibit 59: Fixed Cost Assumptions for Pumped Storage Resources

Cost Component All Years
Capital Cost ($2017/kW) $1,930
Fixed O&M Cost ($2017/kKW-year) $24.42

Source: Pace Global

Ultimately, energy storage did not make it into any of the portfolios except when it was forced in
as a resource for the resource diversification Cases.

c. Analytical
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d. Multi
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The battery storage unit discharges during the hours that the solar is not available, thus
improving dispatch of a “hybrid system”.

f. Potential
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Exhibit 60: Battery Type, Range and Charging Time by PEV Model

Source: http://batteryuniversity.com/learn/article/electric_vehicle_ev

Assuming battery performance improves, and costs decline as forecasted, PWP uses the current
largest battery capacities of EVs to forecast potential battery storage capacity from the PEV fleet
in the City. The Chevy Volt PHEV has a battery storage capacity of 16 kWh, and the Tesla S
BEV has a battery storage capacity of 90 kWh. Exhibit 61 shows the potential battery storage
capacity from PHEVs and BEVs in PWP’s service territory through 2038.
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Exhibit 61: PWP PEV Battery Storage Capacity (MWh)

Source: Pace Global

5. Transportation
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Exhibit 62: PWP Light Duty PEV Adoption Forecasts
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The potential adoption scenarios shown in Exhibit 62 are used to forecast energy consumption by
EVs, as shown in Exhibit 63. To convert PEV adoption rates to energy consumption, we use
assumptions and forecasts of vehicle efficiency and miles traveled taken from:
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Exhibit 63: PWP Light Duty (LD) PEV Load Demand, GWh

PWP TE Incremental Load Demand, GWh

300
To meet California ZEV goals, PWP would see

250 - 116 GWh of incremental demand in 2030 from
PEVs. PWP anticipates actual PEV adoption will

200 - lead to 27 GWh of incremental demand in Lo
2030. b

150 - g™

wo+{ T

00 e

0 ' ;
9 0 N AV oAb ™ & o A D O 0 AN S &
5N AT AT A AT AL D
R S S S S S R S R I
N PHEYVs M BEVs -=---- ZEV Goals Scenario

Sources: Pace Global; CEC; FHWA

If all of California meets the Executive Order B-48-18 (2018) goals through PEV adoption, PWP
could see 116 GWh of new annual energy load in 2030. Assuming a compound annual growth
rate (CAGR) of 10% after 2030, by 2038 TE load in PWP’s service territory could reach 256
GWh.® Using PWP’s lower expected PEV adoption rate, PWP expects TE energy load of 44

GWh by 2038.

Exhibit 64 illustrates potential PEV charging load profiles for weekdays and weekend in
California in 2025. These charging profiles were included in PWP’s hourly load profiles in

AURORA.

33 Compound Annual Growth Rate of 10% from 2018-2030 was assumed for growth projections past 2030.
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Exhibit 64: PEV Charging Profiles in 2025
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For weekdays, PWP should prepare for two charging peaks to account for vehicles arriving at
work and returning home during the evening. The first peak will mainly come from workplace
and public Level 2 (L2, 240v) chargers; whereas the second, significantly larger peak will mainly
come from residential chargers (mostly expected to be L1, 120v). For weekends, PWP should
prepare for one gradually increasing charging peak in the evening mainly met by residential
chargers. Although the demand from Level 3 chargers (L3, DCFC) is not large in quantity, sub-
hourly L3 rapid charging can cause volatility in load profiles. All types of charging loads should

be integrated efficiently to prevent additional ramping generators and stress on distribution
infrastructure.

34http://docketpublic.energy.ca.gov/PublicDocuments/17-ALT-
01/TN222986_20180316T143039_Staff Report California_Plugln_Electric_Vehicle_Infrastructure.pdf.
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G. System
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one-in-ten-year peak-load forecast without a reserve margin. The results of the analysis are
adopted in the CAISO’s annual RA decisions and allocated to each Load Serving Entity (LSE)
based on its August load ratio within each transmission access charge area.®

b.
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Exhibit 66: PWP’s Resource Adequacy Obligations in 2018
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Source: Pasadena Water & Power, “PWP CAISO Requirements 2018.xIsx”.

Since PWP’s Glenarm natural gas units (with nameplate capacity of 196 MW) can provide quick
ramping support, PWP will likely have no need for new resources to meet local RA and flexible
RA requirements.

3. Addressing
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Exhibit 67: 2018 Flexible RA Requirements for PWP
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

5456 | 61.73 50.44 40.36 43.12 30.73 38.53 | 34.06 47.80 44.34 | 48.37 59.29

Source: Pasadena Water and Power
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H. Greenhouse
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Exhibit 68: PWP's Share of GHG Emission Reduction Targets by 2030

CA Available ,

GHG Emissions Allowances PWP > Shar(_e
. L . (million metric
in 2030 (million metric

tonnes)
tonnes)

53 MMT CO..e 53,062,028 224,983

42 MMT COs-e 42,049,057 178,288

30 MMT CO2.e 30,035,142 127,349

Source: Pasadena Water & Power, California Energy Commission, Pace Global

Exhibit 69: PWP's Share of California GHG Emission Targets in 20304

Emissions Range PWP Range MT CO2e
Low End 128,000
High End 226,000
1990 Emissions 918,622

Source: Pasadena Water and Power

AURORA embeds the California cap and trade program design and allows each load serving
entity, modeled as a zone in AURORA, to choose between physically reducing carbon through
the selection of resources or, if cost-effective, to purchase GHG allowances in the market to meet
its individual carbon emission target.

3. Emissions
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4. Compliance
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|. Retall
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Below are the steps conducted for the IRP rate impact analysis.

1. Steps
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Exhibit 70: Potential Energy Charge Impacts from FY 2019 Over the Study Period*

Source: Pasadena Water and Power

As discussed above, the IRP only impacts a portion of the energy charge portion of PWPs retail
electric bill. A breakdown of the PWP retail electric bill is provided in the figure below. This
assumes an average of $.2022/Kwh charge for all electric services. Of that, the energy charge
makes up 54.10%. The energy charge costs are then split up into IRP related costs and other
costs, which include, but are not limited to, cost of financing and operating location power
plant, operations and maintenance, etc.

43 This analysis is based on a Residential Customer that consumes 500 KWh of energy, monthly. Impacts to other
customer classes will change, slightly.
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4. Retail
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transmission charge and the distribution charge, to name a few, that are not considered in this
analysis.

Exhibit 71: Energy Charges Effective 10/01/18

. Winter Rate Summer Rate

Customer Type Details (¢/kWh) ¢/kWh)
Residential Any size 8.38 9.30
Small S-1 < 30 kW 8.26 9.13
Medium Secondary 30 kW to 299 kW 8.44 9.57

M-1

Medium Primary M-2 30 kW to 299 kW 8.35 9.34
Large Secondary L-1 >300 kW 8.81 12.62
Large Primary L-2 >300 kW 8.85 12.08

Source: Pasadena Water and Power

5. Rate
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J. Transmission
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Exhibit 72: Overview of the PWP Electric System
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2. Bulk
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Exhibit 73: Simplified 34-kV System Single-Line Diagram
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Source: Pasadena Power & Water

The 63 circuit miles of underground sub transmission network is comprised of 283 miles of 34-
kV cable. The network includes seven 34-kV circuits that comprise the “cross-town” backbone
of the sub transmission system. These circuits connect directly from Goodrich through the Santa
Anita Substation to Glenarm, as shown above. PWP’s 34-kV switchyards are double bus, double
breaker design, which allows for a wide range of operating flexibility and provides a high level
of reliability.

In FY 2018, underground substructures in San Rafael Avenue and in Nithsdale Road will be
constructed. Additionally, the 17kV Paloma circuit and various 17kV circuits in San Rafael
Avenue will be extended. Further analysis of the distribution system will be conducted in the
Power Delivery Master Plan in 2019.
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K. Localized
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Exhibit 74: DAC in PWP’s Service Area

g B AP g mF

CalEnviroScreen 3.0 Results (June 2018 Update) || 31-40% || 71-80%

I 1 - 10% (Lowest Scores) 41-50% [0 81 - 00%
I 11 - 20% [ 51-60% I 91 - 100% (Highest Scares)
[ 21 - 30% [ 61-70%

Source: Pace Global; OEHHA?%

Under CES 3.0, the only DAC located within PWP’s service area is located in zip code 91103
along Interstate 210 north of the intersection with the Ventura Freeway (State Route 134). This
region received a census tract score of 43.20, which places it in the 80" percentile, above the
DAC threshold. Although no other zones are DACs within PWP, the zones with the top five
highest census tract scores in PWP are located within zip code 91103 near Interstate 210. PWP
uses a broader DAC definition for certain efficiency and electrification programs.

The DAC within PWP’s territory is in part defined by emissions scores. Exhibit 75 shows the
emissions scores within the DAC.

46 https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30.
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Exhibit 75: Emissions in the Pasadena DAC

Pollutant Quality Percentile
Ozone 0.051 Daily Maximum 8-hour Ozone Concentration 6ot
PM2.5 10.79 Annual Mean Concentration 54t

Source: OEHHA

COz2 is not used to identify DACs with CES 3.0, though it is typically a metric in programs
implemented by POUs to reduce GHG emissions. Emissions in this DAC can be most correlated
to the traffic on Interstate 210. Another metric used to identify a DAC is traffic density. This
DAC has a 1,322.11 kilometer per hour per road length traffic density, which is in the 79™
percentile. Emissions from electric generation within the service area are also considered to be a
factor in identifying DACs. Exhibit 76 shows the generation facilities within PWP territory that

could impact the DAC.
Exhibit 76: DAC and Existing Fossil Fuel Generation in Pasadena

= "B,
. L O -
Y

E Altadena o,

3 l in i
2 Coln Av

A Altadena A
.E._g K
159 5 .':_h_:
& W SPAC
Ve T T
E i \ ?‘
| »
I | S
\:_ L [
'\;// ’ ' |
| 134 < Pasadena :
159 g 1 ! East Pasadena
1N f Caltech Central =
< E g Fuel Type: Biomass * ) e
3 | @, £ California Bl B % ¥
: = £ = S
‘Glenarm Power Plant = California Institute of L‘”Dr
N naton
Fuel Type: Natural Gas ; Technology Combined Cycle HudBIr &
. Fuel Type: Natural Gas e
. San Marino
i1
X et i \\0 "@\‘-
| South Pasadena \ \J..\:-o

=

Source: Pace Global; S&P Global

Of the three electric generation emissions emitting facilities in PWP territory, PWP only owns
the Glenarm Power Plant. In 2017, Glenarm produced 26,154 tonnes of CO2 (118.8698
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Ib/MMBtu), 3,424 pounds of NOx (0.0078 Ib/MMBtu), and 249 pounds of SOx (0.0006
Ib/MMBLtu).*” The other two facilities are owned by the California Institute of Technology and
are not operated by PWP. All three facilities are over two miles away from the DAC and are not
believed to impact the DAC directly.

ii. Existing
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capacity and at least one year remaining on lease term. This program can be applied to
the DAC, but the program does not specifically target the DAC.

b. New
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Ill. Energy Efficiency Analysis

A. Energy
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through 2030.%¢ Also, the baseline forecast for energy efficiency savings contains both (a) a
forecast of committed energy efficiency savings—that is, forecast energy efficiency savings from
initiatives already in place or approved—and (b) a forecast of additional future energy efficiency
savings not included in the committed energy efficiency savings forecast, but reasonably
expected to occur, referred to as additional achievable energy efficiency (AAEE) savings.

The CEC’s overall interpretation is that the statute requires doubling only the AAEE amount of
savings, not the projected energy efficiency savings due to programs and codes already in place
or approved as of 2015.% The CEC’s statewide total energy efficiency savings targets for
electricity, along with the projected savings from utility and non-utility programs, are presented
in Exhibit 77 below.®® The SB 350 Doubling Goal (top line) is the arithmetic doubling of
projected AAEE savings from 2015 to 2025, with the 2026-t0-2030 projected savings
extrapolated using a trend line defined by the 2015-2025 projected savings.®® The AAEE
baseline itself is not clearly displayed in Exhibit 77; that baseline would presumably exclude any
“committed” energy efficiency savings, which include at least the light blue triangle for savings
from “codes and standards.” Still it is clear the CEC is taking SB 350 to require a total of about
83,000 GWh of electricity energy efficiency savings in 2030, an increase of about 20,000 GW
from the overall baseline forecast.®

%8 Framework for Establishing the Senate Bill Energy Efficiency Savings Doubling Targets, Docket 17-IEPR-06, TN# 215437,
California Energy Commission 1/18/17.

%9 Senate Bill 350 Doubling Energy Efficiency Savings by 2030, Docket 17-1EPR-06, Page 25, TN221631, California Energy
Commission, available at https://efiling.energy.ca.gov/getdocument.aspx?tn=221631.

60 Senate Bill 350 Doubling Energy Efficiency Savings by 2030, Docket 17-1EPR-06, Page 25, TN221631, California Energy
Commission, available at https://efiling.energy.ca.gov/getdocument.aspx?tn=221631.

61 The trendline appears to be a simple linear extension of the trend from 2015-2025. PWP is not aware of any CEC publication
detailing the exact methodology for how they calculated the trendline displayed. The text of SB 350 provides that the CEC is to
use the 2015 to 2025 report, “extended to 2030 using an average annual growth rate” so it seems reasonable to infer they have
used an average annual growth rate in extrapolating from 2025 to 2030. Cal. PRC. Code § 25310(c)(1), 2016.

62 This figure is from page 17 of Senate Bill 350 Doubling Energy Efficiency Savings by 2030, Docket 17-1EPR-06, TN221631,
California Energy Commission, available at https:/efiling.energy.ca.gov/getdocument.aspx?tn=221631. The report has similar
figures for natural gas savings and combined electricity and natural gas savings.
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Exhibit 77: SB 350 Doubling Target (GWh)®3

Y0000

80000 \
/ SB 350
70000 Doubling Goal
E‘ / -
g 60000 ”
[C] Non-Utility
— Pregrams:
g‘n 50000 Electricity
c Savings from
'S non-utility
m programs.
1 40000
‘S
= 30000 =
E Utility
o 20000 | Programs:
Electricity
savings from
B utility
10000 i ( programs.
0
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
Agriculture & Industry 2 33 58 95 118 121 116 109 94 83 76 75 82 99 127
mmmm Behavioral & Market Trans. | 32 39 47 296 366 375 732 | 2002 | 1988 | 1986 | 1963 § 1762 | 1693 | 1617 | 1492
Financing 757 1513 | 2270 | 2994 @ 3704 | 4401 | 5074 | 5736 | 6360 | 6967 | 7536 | BO99 | 8653 | 9202 | 9748
B Codes & Standards 93 243 673 1280 | 1899 | 2980 | 4325 | 5655 | 7037 | 8841 | 11172 | 13729 | 16948 20215 | 23746
POU Programs 596 1190 | 1790 | 2360 @ 2945 | 3501 | 4069 | 4645 | 5232 | 5822 | 6406 | 6977 | 7520 @ 8042 | 8540
10U Programs 1427 | 2685 | 4179 | 5112 | 6169 | 7230 | 8373 | 9550 | 10768 12052 | 13385 | 14748 | 16145 | 17580 18050
== 5B 350 Doubling Goal 7,286 | 13,46 | 19,60 | 25,10 30,81 | 36,01 | 41,03 | 46,04 | 51,28 | 56,66 | 62,51 | 67,60 72,69 77,78 | 82,87

Source: California Energy Commission staff, Efficiency Division. Based on work in Appendix B by NORESCO. August 2017.

The California Public Utilities code at Section 9505 requires POUs to report every four years to
the CEC. Among other requirements, the report is to include:

“(5) A comparison of the local publicly owned electric utility’s annual targets established
pursuant to subdivision (b) and the local publicly owned electric utility’s reported
electricity efficiency savings and demand reductions.

(b) By March 15, 2013, and by March 15 of every fourth year thereafter, each local
publicly owned electric utility shall identify all potentially achievable cost-effective
electricity efficiency savings and shall establish annual targets for energy efficiency
savings and demand reduction for the next 10-year period, consistent with the annual
targets established by the Energy Commission pursuant to subdivision (c) of Section
25310 of the Public Resources Code. A local publicly owned electric utility’s
determination of potentially achievable cost-effective electricity efficiency savings shall
be made without regard to previous minimum investments undertaken pursuant to
Section 385. A local publicly owned electric utility shall treat investments made to

83 Source: California Energy Commission staff, September 2017.
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achieve energy efficiency savings and demand reduction targets as procurement
investments.”s

Multiple documents have been reviewed to establish annual targets for energy efficiency savings
and demand reduction consistent with California’s overall targets under SB 350.

First, “Senate Bill 350 Energy Efficiency Target Setting for Utility Programs”, July 2017,
describes POU targets for energy savings under SB 350. Exhibit 78 (Table C-5 in that document)
sets out adjusted specific annual and cumulative targets for Pasadena.®® Table C-5 resulted from
CEC staff assessments and adjustments of data provided by the POUs and additional information
from some POUs, the CMUA, and two webinars.®® However the official description of the
document is “Draft Staff Paper”, so it seems that these numbers are not finalized.

Exhibit 78: Pasadena Energy Efficiency Adjusted Cumulative Targets (GWh)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
Annual
Cumulative
Targets 17 iz 45 58 i 84 a7 110 123 | 135 145 157 167 | 176 | 184
Incremental
Cumulative
Targets 17 15 13 13 13 13 13 13 13 12 11 11 10 ] 8

Second, “Senate Bill 350 Doubling Energy Efficiency Savings by 20307, October 2017,
discusses adjustments that the CEC proposes making to each POU’s energy efficiency savings
projections shown in Exhibit 79 (Table A-11: POU Cumulative Electricity Savings Targets With
Adjustments (GWh)). This table reports proposed annual targets for POUs, including Pasadena,
for 2015 to 2029. For Pasadena, Table A-11 in this later document shows cumulative end-of-
year targets.s

Exhibit 79: Pasadena Annual Cumulative Electricity Savings Targets (GWh)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 ) 2026 | 2027 | 2028 | 2029
12 3l a1 64 77 9l 106 | 121 136 | 149 161 | 173 | 1B4 | 194 | 203

64 Cal. PUC. Code § 9505(5), 2016, available here:
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=9505.&lawCode=PUC.

% Senate Bill 350 Energy Efficiency Target Setting for Utility Programs, California Energy Commission, available at
https://efiling.energy.ca.gov/getdocument.aspx?tn=220290-1 (TN220290-1, pages 44 and C-5) 7/21/2017.

% Senate Bill 350 Energy Efficiency Target Setting for Utility Programs, California Energy Commission, available at
https://efiling.energy.ca.gov/getdocument.aspx?tn=220290-1 (TN220290-1, pages 44 and C-5) 7/21/2017.

67 Senate Bill 350 Doubling Energy Efficiency Savings by 2030, California Energy Commission,
https://efiling.energy.ca.gov/getdocument.aspx?tn=221631 (TN221631, at A-12 to A-22). October 2017.

8 Senate Bill 350 Doubling Energy Efficiency Savings by 2030, California Energy Commission,
https://efiling.energy.ca.gov/getdocument.aspx?tn=221631 (TN221631, at A-12 to A-22). October 2017.
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The framework needed for utilities to adopt and plan to achieve EE doubling by 2030 under SB
350 has been flushed out by CEC but remains at the proposal stage, rather than finalized and
controlling on PWP and other POUs.

Third, PWP also evaluated SB 100, which passed earlier this year and makes significant changes
to California’s clean energy goals.®® On its face, it appears that the law does not alter the state-
wide goal set by SB 350 for doubling the energy efficiency to be achieved by 2030. The law
does not use the word “efficiency” or address policies to be taken to reduce energy demand;
rather the law changes the dates and percentage figures for requirements that utilities obtain
specified fractions of their total energy provided to their customers from renewable power
sources.™

Also, SB 100 does not clearly change the baseline amount of energy efficiency to be doubled
under SB 350. As of this report, it seems that the overall statewide target of energy efficiency to
be doubled under SB 350 will not change, and it is reasonable to assume no changes in the
existing doubling targets for POUs.

Because the CEC may update efficiency targets in light of SB 100, and because the SB 350
targets are “draft” or “proposed”, PWP plans to remain in compliance with SB 350 for this IRP
and postpone addressing the doubling issue until the next IRP, when more regulatory guidance
from the CEC should be available. Thus, the forecasted annual load reductions due to EE
programs are held flat at the SB 350 levels for the study period. In addition, PWP has
undertaken an evaluation of the cost-effectiveness (benefit/cost ratios) of existing and potential
EE programs in this IRP and plans further analyses in the near future that will help construct an
EE program that meets state targets in a cost-effective manner by 2030.

89 The law was passed as SB 100 and signed on September 10, 2018, and amends Sections 399.11, 399.15, and 399.30 of, and
adds Section 454.53 to, the California Public Utilities Code. The law is available here:
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtmI?bill_id=201720180SB100.
0 The law was passed as SB 100 and signed on September 10, 2018, and amends Sections 399.11, 399.15, and 399.30 of, and
adds Section 454.53 to, the California Public Utilities Code. The law is available here:
https://leginfo.legislature.ca.gov/faces/billINavClient.xhtmI?bill_id=201720180SB100.
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B. Cost
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1. Definitions
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payment that does not change the cost of the measure since either the utility or customer must
end up payment for the full incremental cost at some point.

h. Revenue
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The denominator is the sum of the costs of the specific EE measure plus the costs of running the
utility’s EE programs. The total cost of the measure may be covered from a variety of sources
(the participant’s own contributions plus federal-state-local tax and non-tax rebates). However,
the SCT captures all these sources.

The SCT is similar to the TRC, but because the SCC is included in the numerator, the SCT will
always show a higher BC ratio than the TRC test.

ii. Total
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rates. This is not unusual with traditional retail rate design, which recovers fixed costs through
energy charges. Conversely, programs that reduce consumption when avoided costs are higher
than retail rates (on summer peak days, for example) tend to have better results (higher benefit-

cost ratios) under the RIM.

v. Participant
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carbon content shown in Exhibit 82 is associated with spot market energy purchases from the
CAISO, because that is the variable supply on the margin available to PWP.

Exhibit 80: Avoided Energy Cost ($/MWh)
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Source: Pace Global

Exhibit 81: Avoided Capacity Cost ($/kW-year)

Source: Pasadena Water and Power
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Exhibit 82: Avoided Social Cost of Carbon

Source: Pace Global

The SCC shown here, and used in the SCT, is identical to the SCC used in AURORA. Avoided
capacity costs were held flat at a rate of $60/kW-year for the entire duration of the study, per
guidance from PWP on expected payments to the CAISO for RA shortfalls.

b. Real
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a. Current
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Exhibit 84: 2039 Benefit-Cost Results: Existing Programs

Sector Measure SCT TRC PCT UCT RIM
Residential Residential Rebates 0.69 | 054 | 1.77 | 0.81 | 0.19
Residential Home Energy Reports 0.82 | 058 | nfa | 058 | 0.22
Residential Residential Recycling 1.17 | 0.87 | 297 | 1.06 | 0.22
Residential Low Income Product Giveaways | 3.55 | 259 | 7.86 | 2.59 | 0.29
Residential Low Income Energy Savings 1.15 | 0.89 H 2.83 | 0.92 | 0.23

Assistance
Residential Low Income Refrigerator 0.50  0.37 | 1.63 | 053 | 0.14
Exchange
Residential Residential Audits 3.34 | 260 | 572 | 43.70 | 0.41
Residential LED WebShop 228 | 1.67 | 6.04 | 1.03 | 0.24
Residential LivingWise 0.15 | 0.11 | n/a | 0.11 | 0.08
Commercial | Commercial Direct Install WeDIP | 1.11 | 0.83 | 3.35 | 1.12 | 0.19
Commercial Commercial Rebates 091 | 0.67 H 236 | 5.41 | 0.20
Commercial Upstream HVAC 1.06 | 0.81 293 | 163 | 0.21

Source: Pace Global; ASWB; AEG

Exhibit 85 shows the first year during the study period when each program passes each test (i.e.,
has a benefit/cost ratio greater than one). These results suggest that PWP’s existing programs
should be restructured.

Exhibit 85: First Year Existing Program Passes Test

Sector Measure SCT TRC PCT UCT RIM
Residential Residential Rebates Never | Never | 2019 | Never | Never
Residential Home Energy Reports Never | Never | 2019 | Never | Never
Residential Residential Recycling 2032 | Never | 2019 & 2038 | Never
Residential Low Income Product Giveaways 2019 | 2019 | 2019 | 2019 | Never
Residential | Low Income Energy Savings Assistance | 2030 | Never | 2019 | Never | Never
Residential Low Income Refrigerator Exchange Never | Never | 2019 | Never | Never
Residential Residential Audits 2019 | 2019 | 2019 @ 2019 | Never
Residential LED WebShop 2019 | 2019 | 2019 @ 2031 | Never
Residential LivingWise Never | Never | 2019 | Never | Never
Commercial Commercial Direct Install WeDIP 2035 | Never | 2019 | 2036 | Never
Commercial Commercial Rebates Never | Never | 2019 | 2019 | Never
Commercial Upstream HVAC 2026 | Never | 2019 | 2019 | Never

Source: Pace Global; ASWB; AEG

Each program was evaluated across the entire scope of the study (2019-39). The values in
Exhibit 85 represent the first year the program becomes viable, which may not necessarily be the
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base year, and reflects the nature of changing avoided cost assumptions. Only three programs
pass the TRC and SCT in the base year, though four pass the UCT and all pass the PCT.

4. Potential
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Exhibit 86: 2019 Benefit-Cost Results: Potential Programs

Sector Measure SCT TRC PCT UCT RIM
Commercial Calculated Incentives 140 | 1.00 | 3.90 § 3.14 | 0.22
Commercial Building Codes & Standards 216 | 1.61 | nfa | 1.61 | 0.29

Advocacy
Residential Building Codes & Standards 1.70 | 1.25 | n/a | 1.25 | 0.32
Advocacy
Residential Multi Family Incentives and 2.06 | 151 589  0.90 | 0.24
Rebates
Commercial School Energy Efficiency 0.95 | 0.71 | 3.29 | 0.61 | 0.17
Program
Residential Direct Install Program 136 | 1.05 355 0.74 | 0.26
Commercial Deemed Incentives - HVAC 0.57 045 1.26 117 0.20
Commercial Healthcare Energy Efficiency 2.06 | 151 | 522 3.79 | 0.24
Program
Commercial Deemed Incentives 105 0.76 | 3.01 | 1.84 | 0.20
Commercial Savings by Design 2.79 | 210 | 7.10 | 345 | 0.28
Commercial Lodging Energy Efficiency 0.77 | 0.54 | 2.20 | 1.63 | 0.18
Program
Residential New Construction Program 101 082 282 057 | 0.23

Sources: Pace Global; ASWB; AEG
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Exhibit 87: 2039 Benefit-Cost Results: Potential Programs

Sector Measure SCT TRC PCT UCT RIM
Commercial Calculated Incentives 1.70 | 1.24 | 5.19 @ 356 | 0.23
Commercial =~ Building Codes & Standards |, 59 | 156 /3 156 026

Advocacy
Residential |~ Dullding Codes & Standards ;25 ' 4 > 0 127 0.30
Advocacy
Residential |~ Multi Family Incentivesand 5 ) ' 559 | g35 133 | 026
Rebates
Commercial School Energy Efficiency 3 551 151 449 086 | 0.19
Program
Residential Direct Install Program 184 144 522 | 1.02 | 0.28
Commercial Deemed Incentives - HVAC 0.82 | 0.65 | 2.02 | 1.69 | 0.21
Commercial =~ Healthcare Energy Efficiency 515 | 509 | 519 573 | 025
Program
Commercial Deemed Incentives 157 | 1.15 | 463 H 2.70 | 0.21
Commercial Savings by Design 3.91 | 293 1091 | 471 § 0.27
Commercial =~ -0dging Energy Efficiency ', 101 g5 365 237 | 020
Program
Residential New Construction Program 1.21 1 096 342 | 0.67 | 0.23

Source: Pace Global; ASWB; AEG
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Exhibit 88: First Year Potential Program Passes Test

Sector Measure SCT TRC PCT UCT RIM
Commercial Calculated Incentives 2019 2019 2019 2019 Never
Commercial Building Codes & 2019 2019 2019 2019 Never

Standards Advocacy
Residential Building Codes & 2019 2019 2019 2019 Never
Standards Advocacy
Residential =~ Multi Family Incentives 2019 2019 2019 2025 Never
and Rebates
Commercial | Scnool Energy Efficiency ) 2039 2019 Never Never
Program
Residential Direct Install Program 2019 2019 2019 2038 Never
Commercial | Deemed Incentives - HVAC Never Never 2019 2019 Never
Commercial Healthcare Energy 2019 2019 | 2019 | 2019 Never
Efficiency Program
Commercial Deemed Incentives 2019 2034 2019 2019 Never
Commercial Savings by Design 2019 2019 2019 2019 Never
Commercial | -0d9ing Energy Efficiency 45, Never 2019 2019 Never
Program
Residential = New Construction Program 2019 2037 2019 Never Never

Source: Pace Global; ASWB; AEG

These potential programs are likely to pass most cost effectiveness tests and provide benefits to
both ratepayers and participants. Before PWP decides to add programs, however, further analysis
is necessary to check whether the new programs would have interaction effects that would be
either synergistic (e.g., the net combined effect of two programs is greater than the sum of the
individual programs) or cannibalistic (e.g., the net combined effect of two programs is less than
the sum of the individual programs).
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The VLCP program targeted the top 50 Key Account customers, to inform them of the effort and
to encourage their participation in the program. Customers were advised that although PWP was
not offering financial incentives or the guarantee for uninterruptible services to participants,
circuit protection during impending blackout procedures would be considered in exchange for
the customer’s voluntary commitment to reduce electricity use for 2-4 hours when called upon
by PWP. In addition, PWP would take steps to acknowledge customers for their leadership in
volunteering to participate in the VLCP to mitigate rolling blackouts in the community. The
VLCP would extend weekdays from July 1, 2016 through October 31, 2016 during the peak
demand period of noon to 7 p.m. The PWP VLCP has 2.7 MWs of load reduction available to
assist in generation and transmission constraints.

It should be noted that no events were called during the summer of 2016. As a result, though
PWP tested and verified load shedding capabilities at each site during the initiation of the
program, the amount of consistent load reductions to support resource adequacy for future events
is not confirmed.

2. Future
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Exhibit 90: DR Service Types

Shape Shift Shed Shimmy
I 1 I I I 1 1
Years Seasons Days ANPM Hours Minutes. Seconds
Incentivize EE Mitigate Ramps and Manage contingency Fast DR to smooth
and Behavior Capture Surplus evenis and coarse net net load and support
Change Renewables load following frequency

Source: NREL

Some of these service types apply to PWP’s service territory, but some fall within the purview of
the CAISO, to be implemented by individual CAISO members (e.g., to help manage ramps with
DR) and by the CAISO itself (e.g., frequency support).

It is PWP’s intention to examine DR options in the Power Delivery Master Plan. To further
extract value and reliability benefits from DR systems, future analysis is expected to consider a
DR program that can leverage traditional DR, along with shape, shift and shimmy. Following
the Power Delivery Master Plan, Pasadena plans to review DR options in the next IRP to
examine if the technology and value of DR integration can reliably and economically offset the
procurement of energy and manage reliability cost-effectively.
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I\VV. Public Participation

PWP develops each IRP with input from the public. Public participation is of optimal
importance to PWP. Many of PWPs public outreach efforts are archived on the PWP website.
PWP posts meeting notices, presentations and reports on this website.

A. Stakeholder
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and to serve in an advisory capacity. The STAG vision is to be a valued contributor to the
development of the IRP and contribute to the quality of life in Pasadena.

3. Meeting
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Exhibit 93: Community Meetings

] _ Estimated
Meeting Type Date Topic Attendance
Community Meeting #1 7/18/18 Overview of the IRP process 70
Community Meeting #2 8/23/18 Discussion of IRP scenarios 100
Community Mesting #3 | 10/30/18 | Discussion of final IRP 25

recommendation

Source: Pasadena Water and Power

2. 2018
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Exhibit 94: Schedule and Roles of Commissions and Committees Review

Who Role Date Link to Agendas

Advise the City Council and make

policy recommendations to support https://ww5.cityofpasaden
Environmental = the goals and objectives of the a.net/commissions/environ
Advisory City’s Environmental Charter and 11/13/18 mental-advisory-
Commission guide the Green City Action Plan. commission/
(EAC) Representatives are community

members.
Municipal Review electric, water and https://ww5.cityofpasaden
Services sanitation services of the City. a.net/commissions/city-

: . . .| 11/27/18 : i
Committee Representatives are City Council council-municipal-
(MSC) members. services-committee/

The Council’s goals are to

maintain fiscal responsibility and

stability; improve, maintain and

gnhance pupllc faC|I|t|9:s and http://ww2.cityofpasadena.

infrastructure; increase : :
City Council conservation and sustainability; 12/3/18 net/councilagendas/council

improve mobility and accessibility
throughout the city; support and
promote the quality of life and
local economy; and ensure public
safety.

Source: Pasadena Water and Power

agenda.asp
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V. Regulatory Compliance

A. SB
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D. CARB
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VI.Process for Updating the IRP

PWP will update its IRP at least every five years. The current plan is to develop an update to the
2018 IRP in two to three years, with completion in 2022, or to develop a new IRP within five
years, with completion in January 2024. PWP does not currently have the staff capability to run
production cost models as were relied on in this IRP. Though acquisition of a production cost
model license and training is budgeted, it is not guaranteed. PWP assumes that future IRPs will
be developed through the assistance of consultants and with a continued emphasis on community
input. Below are estimated schedules for developing an update to this IRP in 2022 and a new
IRP in 2024.

A. Estimated
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VIl. Attachments

Attachment 1: Consultant and PWP Team Roles for IRP Analysis

Attachment 2: Pasadena Water & Power, “AB 2514 Energy Storage Systems Evaluation”
Attachment 3: Adopted RPS Procurement Plan

Attachment 4. Updated RPS Procurement Plan

Attachment 5: Updated RPS Enforcement Program

Attachment 6: 2018 IRP Survey Results

Attachment 7: Climate Action Plan Agenda Report
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VIIl. Electronic Materials

Compliance Tables workbook “PWP — Compliance Tables”

Assumptions and Inputs workbook “PWP — Assumptions and Inputs”
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2018 PWP POWER IRP: ATTACHMENT 1
CONSULTANT AND PWP TEAM ROLES FOR IRP ANALYSIS

Details on the role of the Consultant and PWP Team are provided below.



Scenario

Constraintsin Model-
Consultant

Constraints
Outside Model-
Consultant

Constraints Outside Model- PWP Staff

Base Case "BC"

1. Alldatain 2017$

2. Minimum cost model run
(procure what the utility
needs, at least cost)

3. SB 350 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
50% by 2030+)

3. Tie Constraint of 280 MW

1. 10% limiton
CAISO Sales

1. Adjust all data to 2019% (model outcome in $2017
at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10 per MW per hour)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)




Scenario

Constraintsin Model-
Consultant

Constraints
Outside Model-
Consultant

Constraints Outside Model- PWP Staff

Social Cost of
Carbon "sccC"

1. Base Case Constraints
2. Dispatch Penaltyon
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 2017%)

3. Higher carbon price
forecast

1. 10% limiton
CAISO Sales

1. Adjust all data to 2019% (model outcome in $2017
at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10 per MW per hour)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)




Constraintsin Model-

Constraints

Scenario Outside Model- Constraints Outside Model- PWP Staff
Consultant
Consultant
"BC"+SB 100 | 1.Base Case Constraints 1. 10% limiton 1. Adjust all data to 2019$% (model outcome in $2017

2. SB 100 RPS Requirements
(leadingto over
procurement, due to
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)

CAISO Sales

at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10 per MW per hour)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)




Constraintsin Model-

Constraints

Scenario Outside Model- Constraints Outside Model- PWP Staff
Consultant
Consultant
"SCC"+ SB 100 | 1. SCC Constraints2. Alldata | 1. 10% limiton 1. Adjust all data to 2019$% (model outcome in $2017

in 2017$3. Minimum cost
model run (procure what the
utility needs, at least cost)4.
SB 100 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)5.
Dispatch Penalty on
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 20179%)

CAISO Sales

at 1.03%)2. Add in Reliability needs (needs are
purchased at $5/kW-month)3. Debt Service for
Magnoliaand IPP4. Renewable Integration Charge for
Renewable outside CA (at $10 per MW per hour)5. RPS
Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)




Constraintsin Model-

Constraints

Scenario Outside Model- Constraints Outside Model- PWP Staff
Consultant
Consultant
"SCC" + SB 1. SCC Constraints 1. 10% limiton 1. Adjust all data to 2019$% (model outcome in $2017

100+Leave IPP
Energy in Utah

2. Alldatain 2017$

3. Minimum cost model run
(procure what the utility
needs, at least cost)

4. SB 100 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)

5. Dispatch Penalty on
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 2017%)

CAISO Sales

at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10/MW)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)

6. Reduce IPP emissionsto 0

7. Provide a 50% carbon credit (at the Aurora model
base case carbon price, adjusted for 2019%) for IPP
emissions

8. Sell IPP out of Utah and Replace IPP with a RPS
geothermal baseload at $75/MWh (about 55 MW), for
the same amount of MWh Annually. We are still liable
for IPP costs and also new costs for additional
Renewable resources. Thisis for the coal portion of
IPP not the gas unitin 2025-2027.




Scenario

Constraintsin Model-
Consultant

Constraints
Outside Model-
Consultant

Constraints Outside Model- PWP Staff

Diversification
(SCC+SB100)

1. SCC Constraints2. All data
in 2017$3. Minimum cost
model run (procure what the
utility needs, at least cost)4.
SB 100 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)5.
Dispatch Penalty on
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 2017$)6. Force
in Renewable Resources that
vary in term, resource type
and location (note, PWP
provided guidance on these
resources)

1. 10% limiton
CAISO Sales2. 30%
limiton CAISO
Purchases

1. Adjust all data to 2019% (model outcome in $2017
at 1.03%)2. Add in Reliability needs (needs are
purchased at $5/kW-month)3. Debt Service for
Magnoliaand IPP4. Renewable Integration Charge for
Renewable outside CA (at $10 per MW per hour)5. RPS
Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load)




Scenario

Constraintsin Model-
Consultant

Constraints
Outside Model-
Consultant

Constraints Outside Model- PWP Staff

Diversification
+Biogas

1. SCC Constraints

2. Alldatain 2017$

3. Minimum cost model run
(procure what the utility
needs, at least cost)

4. SB 100 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)
5. Dispatch Penalty on
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 2017%)

6. Force inRenewable
Resources thatvary interm,
resource type and location
(note, PWP provided
guidance on these
resources)

1. 10% limiton
CAISO Sales

2. 30% limiton
CAISO Purchases

1. Adjust all data to 2019% (model outcome in $2017
at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10/MW)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load). RPS includes Magnolia and Glenarm biogas.

6. Reduce Magnoliaand Glenarm emissions, when
there is biogas

7. Force in biogas 25% biogas 2030-2034, 50% 2035-
2037 and 100% (leadingto 0 emissions) 2038-2039
units (at 1.5%term-3.5$ term in 2030).




Scenario

Constraintsin Model-
Consultant

Constraints
Outside Model-
Consultant

Constraints Outside Model- PWP Staff

Diversification
+BiogastLeave
IPP Energy in
Utah

1. SCC Constraints

2. Alldatain 2017$

3. Minimum cost model run
(procure what the utility
needs, at least cost)

4. SB 100 RPS Requirements
(leadingto over
procurement, dueto
limitations on resource size
and using the system load as
the denominator. RPS of
60% by 2030+, and updated
interim targets post 2020)
5. Dispatch Penalty on
incremental IPP, Magnolia
and Glenarm, priced at the
higher of Siemens Carbon
price forecast or CPUC
forecast (in 2017%)

6. Force inRenewable
Resources thatvary interm,
resource type and location
(note, PWP provided
guidance on these
resources)

1. 10% limiton
CAISO Sales

2. 30% limiton
CAISO Purchases

1. Adjust all data to 2019% (model outcome in $2017
at 1.03%)

2. Add in Reliability needs (needs are purchased at
$5/kW-month)

3. Debt Service for Magnoliaand IPP

4. Renewable Integration Charge for Renewable
outside CA (at $10 per MW per hour)

5. RPS Compliance Optimization (to match how PWP
currently conducts business, we procure the minimum
RPS required, annually, and either bank or sell excess.
PWP also adjusts based on retail sales, not system
load). RPS includes Magnolia and Glenarm biogas.

6. Reduce Magnoliaand Glenarm emissions, when
there is biogas

7. Force in biogas 25% biogas 2030-2034, 50% 2035-
2037 and 100% (leadingto 0 emissions) 2038-2039

8. Reduce IPP emissionsto 0

9. Provide a 50% carbon credit (at the Aurora model
base case carbon price, adjusted for 2019%) for IPP
emissions

10. Sell IPP out of Utah and Replace IPP with a RPS
geothermal baseload at $75/MWh (about 55 MW), for
the same amount of MWh Annually. We are still liable
for IPP costs and also new costs for additional
Renewable resources. Thisis for the coal portion of
IPP not the gas unitin 2025-2027.
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City of Pasadena
Department of Water and Power

Renewable Portfolio Standard Procurement Plan?
Pursuant to the RPS Enforcement Program Adopted by City Council on
January 29, 2018

EXECUTIVE SUMMARY

On July 20, 2015, the City Council approved PWP’s 2015 Integrated Resource Plan
(“IRP") Update, and reaffirmed the voluntary City of Pasadena (“City”) 40% RPS goal first
established in 2009. On October 7, 2015, Senate Bill 350 (“SB 350”) (De Ledn, Clean
Energy and Pollution Reduction Act of 2015) was signed into law. SB 350 increases the
state-wide RPS to 50%2 by 2030. The main changes in this revised RPS Procurement
Plan include:

1. Annual renewable energy targets will reflect reasonable progress in the intervening
years between RPS milestones, and will be set at the greater of (i) the voluntary
City of Pasadena RPS goal, or (ii) the State of California RPS goal;

2. Pursuant to SB 350 and the City of Pasadena RPS Enforcement Program (herein
after also referred to as the “RPS Enforcement Program”), Pasadena Water and
Power (“PWP”) will incorporate the most recent RPS Procurement Plan into future
iterations of the IRP;

3. Pursuant to SB 350, beginning January 1, 2021, at least 65 percent of the
procurement PWP counts toward the California RPS in each compliance period
will be from contracts of ten years or more in duration, or PWP ownership or
ownership agreements, for eligible renewable energy resources;

4. Renewable energy resources under existing contracts are expected to supply at a
minimum, 33% of projected Retail Sales in 2020

5. The following changes in Pasadena’s contracted RPS resources are reflected in
this RPS Procurement Plan:

1 This RPS Procurement Plan describes the intended strategy of the Pasadena Water and Power department to comply with the
Renewable Portfolio Standard requirements of California Senate Bill X1-2 (“SBX1-2"), Senate Bill 350, and the RPS Enforcement
Program adopted by the Pasadena City Council on January 29, 2018. The RPS Enforcement Program and this RPS Procurement
Plan incorporate the regulations established by the California Energy Commission (aka “CEC”) regarding Public Utilities Code
Section 399.30 (I), as such interpretations of the law are codified in the California Code of Regulations, Title 20, Division 2, Chapter
13, Sections 3200 through 3208, and in Title 20, Division 2, Chapter 2, Article 4, Section 1240. It is important to note that this RPS
Procurement Plan addresses not only California’s State-wide RPS requirements, but the City of Pasadena’s own voluntary RPS
goal, as affirmed in the 2015 Integrated Resource Plan Update.

2 50% of Retail Sales as explained below.



a. Deliveries under three Biomethane contracts have been terminated.

XEDF: Contract terminated January 2, 2015 for failure to meet
minimum deliveries. Pasadena has received no Biomethane under
this contract since August 1, 2014.

xWaste Management — Deliveries suspended April 4, 2016 by mutual
agreement. Contract terminated on May 3, 2017.

xSequent — The contract was terminated October 14, 2016 by mutual
agreement.

b. The contract with the Clearwater Solar project terminated on October 21,
2014 for non-performance. Due to circumstances unforeseen at the time of
contracting and beyond the developer’s reasonable control, the developer
decided not to develop or construct the project. Pasadena had contracted
for 3.4 MW (17.143%) of the 20 MW project through SCPPA3.

c. The Columbia Il Solar project achieved commercial operation on December
10, 2014, ahead of the guaranteed commercial operation date of December
31, 2014. Pasadena receives 2.6 MW (17.143%) of the 15 MW project
through SCPPA.

d. The Kingbird Solar project achieved commercial operation on April 30,
2016, four months after the guaranteed commercial operation date of
December 31, 2015. Pasadena receives 100% of the 20 MW project.

e. The Summer Solar project achieved commercial operation on July 25, 2016,
almost one month after the guaranteed commercial operation date of June
30, 2016. Pasadena receives 6.5 MW (32.5%) of the 20 MW project through
SCPPA.

f. The Antelope Big Sky Ranch project achieved commercial operation August
19, 2016, approximately two months after the guaranteed commercial
operation date of June 30, 2016. Pasadena receives 6.5 MW (32.5%) of the
20 MW project through SCPPA.

g. The Puente Hills Landfill Gas project started in operation from January 1,
2017. It's a fourteen-year contract with Los Angeles County Sanitation
District No. 2 through SCPPA. Pasadena receives 30.2326% of its output.
The project proposed size is 43MW.

h. A new ten-year contract has been entered into with Falls Creek H.P., L.P.

for the delivery of 35,000 to 69,000 PCC 3 Renewable Energy Credits
(“RECs”) annually, beginning in 2017. Supply will be from a group of existing

3 The Southern California Public Power Authority



California Energy Commission (“CEC”) RPS-certified low impact small
hydroelectric facilities in Oregon and Idaho.

i. A new four-year contract has been entered into with Powerex for the
delivery of 17,500 of PCC 1 RECs and 35,000 of PCC 2 RECs annually,
beginning in 2017. Energy will be delivered to the California Independent
System Operator (“CAISO”). Supply will be from a group of existing
Powerex owned or contracted CEC RPS-certified facilities in Washington
and British Columbia.

j. Given the number of variables and uncertainties related to actual resource
performance and net retail load, it is very difficult to precisely match the
amount of renewable energy procured for each year to the RPS
requirements. PWP’s RPS portfolio optimization strategy to achieve the
target RPS at the lowest cost to Pasadena customers includes:

x To the extent available, maximizing the use of lower cost categories
(e.g., PCC 2 and PCC 3), within resource balancing requirements, to
meet the target RPS goals.

xLimiting the amount of renewable energy and RECs that are actually
retired in each PCC each year to the targeted amount. Any surplus
is carried over to the following year(s), as long as the RECs can be
retired within 36 months of generation.

PORTFOLIO CONTENT CATEGORY (“PCC”) REQUIREMENTS

The CEC has developed Enforcement Procedures for the Renewables Portfolio Standard
for Local Publicly Owned Electric Utilities, which specify rules and procedures for
compliance with the provisions of the California Public Utilities Code as modified by
SBX1-2 and SB 350. This Plan is consistent with the latest version of the CEC
Enforcement Procedures* and the City of Pasadena RPS Enforcement Program.

The following categories of the renewable resources may be used to meet statutory RPS
procurement targets. These categories are defined in the City of Pasadena RPS
Enforcement Program and CEC Enforcement Procedures.

PCCO

Resources procured prior to June 1, 2010. The Total RPS requirement, minus the
grandfathered PCC 0 resources that count in full will result in a “Net” RPS requirement,
against which the other PCC percentages apply (“Net Procurement Requirement”).

4 california Energy Commission: “Enforcement Procedures For The Renewables Portfolio Standard For Local Publicly Owned
Electric Utilities,” Amended Regulations, Title 20, Division 2, Chapter 13, Sections 3200 — 3208, Title 20, Division 2, Chapter 2,
Article 4, Section 1240; Effective April 2016 - CEC-300-2016-002-CMF; and Pre-Rulemaking Amendments to the Enforcement
Procedures for the Renewables Portfolio Standard for Local Publicly Owned Electric Utility (Sections 3200 through 3208)




PCC1

Eligible renewable energy resource electricity that meets the requirement of “in-state,” or
“out-of-state” resources scheduling power directly to a California balancing authority in
accordance with Public Utilities Code section 399.16(b)(1);

PCC 2

Resources located outside of a California balancing authority that may be delivered at
times or locations other than when the energy is actually produced, in accordance with
Public Utilities Code Section 399.16(b)(2); and

PCC 3

Eligible renewable energy resource electricity products or any fraction of the electricity
generated, including unbundled RECs that do not qualify under the criteria of PCC 1 or
PCC 2, in accordance with Public Utilities Code Section 399.16(b)(3).

The “Net Procurement Requirement” is the total RPS requirement minus the
grandfathered PCC 0 resources, which count in full. PWP assigns eligible renewable
energy resource electricity products to the appropriate PCC consistent with Section A.3
of the City of Pasadena RPS Enforcement Program and the CEC Enforcement
Procedures, Section 3203.

Under the CEC’s Enforcement Procedures, all local publicly owned utilities (“POUS”) must
show an increasing annual renewable energy procurement to demonstrate reasonable
progress towards reaching the mandated 33% RPS target by calendar year 2020 and
with the enactment of SB 350, 50% by calendar year 2030. PWP must procure a minimum
guantity of electricity products from eligible renewable energy resources, including RECs,
as a specified percentage of Retail Sales. Retail Sales is defined in the RPS Enforcement
Program as sales of electricity by a POU to end-use customers and their tenants,
measured in MWh minus energy consumption by a POU, electricity used by a POU for
water pumping, or electricity produced for onsite consumption (self-generation).
Annually, PWP uses approximately 16 GWh® (or about 1.6% of total load) of electricity
for water pumping. SB 350 further clarifies that Retail Sales may exclude sales to
customers taking service under the optional Green Power Option or any shared
renewable generation program to achieve the following targets.

Table 1 summarizes the renewable energy procurement requirements under the CEC
Enforcement Procedures, Pasadena’s own RPS Enforcement Program and SB 350.

5 1GWh = one GigaWatthour = one million Kilowatthours



Table 1 - Renewable Resource Categories and State RPS Requirements

Pasadena Water & Power

California Energy Commission- Compliant
RPS Procurement Plan Requirements by Calendar Year

Compliance Compliance Compliance Compliance Compliance
Period 3 Period 4 Period 5 Period 6 Period 7+
California RPS Mandatory YEAR %
Procurement Requirement 5
(% of Net Retail Sales)mi@r | 2017 | 27.0 0/" 40% by 45% by 50% by o fgﬁ:ks)
2018 | 29.0% }  12/31/2024 12/31/2027 12/31/2030 sy
2019 31.0% 0
2020 33.0%
PCC 1 Minimum: . RI 1HW 3URFXUHPHQW 5HTXLUHPHQW
PCC 2 Maximum [3I: ” RI 1THW 3URFXUHPHQW 5HTXLUHPHQW
PCC 3 Maximum: ? RI 1THW 3URFXUHPHQW 5HTXLUHPHQW
Long -Term Contracts: N/A At least 65% of contracts must be long-term contracts (at least 10 years
(at least 10 years duration) in duration)

1 As specified in the California Energy Commission Guidebook and California Energy Commission Enforcement Procedures.

I Net Retail Sales is defined as Total Retail Sales minus Department usage including Water Department pumping load.

Bl The PCC 2 constraint is not specified by law, but is derived logically as the maximum residual given the PCC 1 and PCC 3
constraints.

For a customer participating in the Green Power Option or any shared renewable
generation project, the RECs associated with electricity credited to such customer under
the program will not be used by PWP for compliance with state mandated RPS
procurement requirements. The RECs will be retired on behalf of the participating
customer, and may not be further sold, transferred, or otherwise monetized for any
purpose. Under these programs, PWP will seek to procure generation from eligible
renewable energy resources that are located in reasonable proximity to participants to
the extent possible.®

Details of the above requirements can be found in the CEC’s Enforcement Procedures
for Local Publicly Owned Utilities and Pre-Rulemaking Amendments to the Enforcement
Procedures.

RPS PROCUREMENT PLAN

SUPPLY VS. LOAD

This Plan is consistent with the renewable energy procurement guidelines recommended
by the PWP 2015 IRP Update (note: as part of the 2018/2019 IRP, there might be
additional changes, but that will be incorporated as part of the 2018/2019 IRP). The IRP
Update was designed to strike a balance between environmental regulatory compliance
and system reliability while maintaining stable and affordable retail electric rates. The
2015 IRP Update projects that PWP’s Retail Sales will remain flat or decrease slightly
due to the weak economy and increasing implementation of distributed generation,
demand response and energy efficiency programs going into the future, as shown in

Figure 1.

8 PUC Section 399.30(c)(4)



Figure 1 — 2015 IRP Update Load Projection



PWP can generally be considered fully resourced as shown in Figure 2 from the 2015
IRP.

Figure 2 —2015 IRP Update Projected Portfolio of Long Term Contracts &
Generation

Though the mandates of SB 350 require POU’s to procure 50% of its retail needs through
renewable power, by 2030, we must strike a balance of meeting this need, but being
mindful of our reliability mandates and stranded investment. PWP has no need to procure
more power and complying with the RPS causes over-generation and over-procurement.
Although a sizeable portion of this additional renewable energy can be accommodated
by curtailing the use of some long term resource contracts that have flexibility (energy
above the take or pay obligation) and through reductions in short term energy purchases,
some of the new renewable resources are still in excess of the City’s needs.

Private use restrictions on generation projects financed with municipal bonds, and on the
sale of power from the federally-owned and operated Hoover power project, generally
require that these projects be dedicated to serving PWP load, and not resold to others.
The Intermountain Power Project is expected to be repowered with a smaller natural gas-
fired project of 1,200 MW or less in the year 2025. Much of the shortfall in capacity and
energy after that date is planned to be fulfilled with renewable energy resources. Until



such time, meeting all legal and regulatory requirements while managing the potential
oversupply of energy in PWP’s portfolio may be challenging. The use of RECs without
associated energy to the maximum extent allowed helps reduce the potential oversupply.
In addition, bundled RPS products with index-priced energy provide an important hedge
by ensuring that PWP will pay and be paid the market price for the equivalent amount of
any over-supplied energy it may have to sell if total resources exceed the amount
necessary to serve load. To mitigate a variety of risks, PWP will seek to ensure an
appropriate mix of various RPS and traditional generation products as part of a diversified
power supply portfolio.

COMPLIANCE STRATEGY

PWP starts with a projected load forecast based on actual historical loads, assuming
modest load growth offset by expected distributed generation, demand side management
and projected energy efficiency savings. The PWP RPS Procurement Requirement is
calculated by multiplying the load forecast for each year (in GWh?) by the required annual
RPS percentage for that year to come up with the amount of renewable energy (in GWh)
required by year (the annual “RPS Total Procurement Requirement”).

Next PWP subtracts from the annual RPS Total Procurement Requirement the amount
of energy that is expected to be delivered from the existing resources procured by PWP
by PCC and Compliance Period. First are the existing, grandfathered contracts in PCC 0.
The resulting number is the RPS “Net Procurement Requirement.”

In addition to long term contracts, PWP purchases short-term RECs as allowed to meet
the State’s RPS requirements as well as the City’s voluntary RPS goals.

BALANCED PORTFOLIO

After determining the amount of energy already procured in each year and in each PCC
or, PWP must determine the amount of RPS Procurement still required in each PCC and
year. This requires a calculation of the RPS procurement constraints reflected in Table 1:
PCC 1 Minimums and PCC 3 Maximums (percentages multiplied by Net Procurement
Requirement), and a comparison of annual energy procurement against these constraints
to determine if future compliance targets (or obligations) will require additional purchases
of PCC 1 resources, or will limit purchases of PCC 3 resources. The final calculation is
the net short evaluation: If the sum of existing contracts is less than the total required
RPS Net Procurement Requirement energy for the year, the difference is the amount that
must be procured, and allocated to the Categories according to the constraints. Any
surplus renewable energy and/or credits in a year may be carried over into the following
year, and the RPS Net Procurement Requirement adjusted accordingly.

In addition to balancing between PCCs and Compliance Periods, PWP must consider the

right mix of resources to fit PWP’s portfolio and load as it evaluates RPS proposals. This
means selecting some base-load projects, such as geothermal and landfill gas, and some

7 1GWh = one GigaWatthours = one million KiloWatthours (KWh)



variable/peaking projects such as wind and solar. It also means weighing the right mix of
contract durations (long vs. short, within statutory limits) and counterparties to diversify
and spread the risk of contract expiration and potential contract failure. SB 350 imposes
a minimum percentage of long-term contracts. Starting with the 4" Compliance Period
(2021-2024) and for all subsequent compliance periods, 65% of PWP’s renewable
resources must come from either owned resources or contracts that are at least 10 years
in duration.

PWP’S VOLUNTARY IRP RPS STRATEGY

Above and beyond the mandatory RPS Procurement amount required under SBX1-2,
PWP’s target of 40% RPS by 2020, set by City Council, dictates the additional
procurement of renewables. This incremental amount does not need to be in any
particular PCC. Beginning in 2024, the state mandated targets under SB 350 exceed the
voluntary RPS, and PWP’s procurement will no longer be based on the voluntary targets.
PWP looks for opportunities to procure incremental renewable resources that are
economical, reliable, and a good fit for the portfolio of resources. Resources located within
the State of California and CAISO SP152 typically score higher in PWP’s resource
evaluation due to lower transmission and congestion costs, the potential availability of
local resource adequacy capacity and higher market value for the energy

PWP’s RPS PROCUREMENT PROCESS

Because PWP is a relatively small municipal utility, it solicits most of its long-term
renewable resources through open Requests for Proposals conducted by its joint powers
authority, SCPPA® (“SCPPA RFP” — see sample SCPPA Request for Proposals for
Renewable Energy Resources). This allows PWP (and other SCPPA members) to
purchase the output of portions of multiple diverse projects and gain economies of scale,
rather than limit the projects that they would be capable of participating in due to the
comparatively small demand of most of the individual utilities. PWP anticipates dividing
its outstanding RPS procurement between base-load and peaking renewable resources,
and seeking some long-term and some mid-term contract lengths. In this case, PWP
defines long-term as ten years or longer, and mid-term as five to ten years. PWP may
procure some RECs and/or PCC 2 products with shorter tenures. PWP will also seek
products with energy pricing tied to electricity market indices as well as fixed-priced.

The SCPPA RFPs are considered an open and “rolling” solicitation, generally issued in
January, with responses accepted through December of each year. The SCPPA RFP
solicits proposals for power purchase agreements with and without ownership options,
and also invites energy storage and other innovative proposals. PWP initially screens
prospective renewable resource proposals received through SCPPA and through direct

8 SP15 is the California Independent System Operator’'s South of Path 15 zone, where resources that are deliverable
to Pasadena load, with the least congestion and losses, and the highest probability of providing local area reliability
capacity, are most likely to be located. Assuming price parity, such resources would be the most valuable to PWP.

9 SCPPA = Southern California Public Power Authority, which includes the cities of Anaheim, Azusa, Banning,
Burbank, Cerritos, Colton, Glendale, Los Angeles Dept. of Water & Power, Pasadena, Riverside, Vernon, and the
Imperial Irrigation District.




contact with renewable project developers based on the levelized offer price ($/MWh) for
resources with a project size and proposed delivery period that matches PWP’s
procurement targets. For larger projects, joint participation with other SCPPA members
may be desirable to obtain the best project economics and contract terms.

QUANTITATIVE ANALYSIS

From the short-list of projects that pass the initial screening, PWP evaluates and
compares proposals to identify the “least cost/best fit” opportunities. Best fit
analysis considers PWP’s projected needs in light of its existing portfolio of
generating resources and contracts. Considerations include, for example: RPS
targets and other regulatory requirements, grid and local area reliability needs,
projected load and generation profiles, the estimated commercial operation or
contract start date, and proposed contract term (duration). Variables can include:
Generation cost and market value at the point of delivery;

Time-of-delivery value;

Capacity value (if any);

Ancillary10 service value (if any);

Value of environmental attributes by PCC,;

Costs of integrating variable generation technologies; and

Incremental transmission costs (if any), excluding current CAISO load-
based transmission access and grid management charges.

X

X X X X X X

QUALITATIVE ANALYSIS

In addition to the quantitative evaluation, PWP performs a qualitative evaluation,
using a process similar to that employed by California investor-owned utilities to
rate project viability. Project viability refers to:

x Project owner/development team experience developing, owning, operating
and/or maintaining similar projects;
x Technical feasibility:

o

o

(0]

(0]

(0]

o

The proposed resource must be a commercialized technology in use at
other operating facilities of similar or larger capacity;

Must meet the California Emission Performance Standard;

Must be pre-certified by the CEC as an eligible renewable resource;
The proposal must include high quality resource production profile
estimates;

There should not be any known or anticipated manufacturing supply
chain constraints;

Identified available water source and minimal water consumption;

x Development Milestones:

(0]
(0]
(0]

Site control;
Permitting;
Status of and ability to obtain financing;

10 Ancillary Services are required to support the transmission of energy from generation resources to loads while
maintaining reliable operation of the electric grid in accordance with regional reliability standards and good utility
practice. Ancillary Services include Regulation, Spinning Reserve, Non-Spinning Reserve, Voltage Support and Black
Start, each as defined in the CAISO Tariff.



o Interconnection progress;

o Transmission system and deliverability upgrade requirements/schedule;
and

0 Reasonableness of proposed commercial operation or contract start
date.

In addition to project viability, PWP’s qualitative evaluation also considers factors
such as:

X

X
X
X
X

X

Rsk exposure diversification;

Counterparty creditworthiness and willingness to post collateral;

Resource flexibility and optionality;

California’s Energy Action Plan preferred loading order;

Preference for previously disturbed and brownfield sites, or locations in
designated Renewable Energy Zones; and

local and certified small or micro business preference.



SUMMARY OF RPS PROCUREMENT PLAN

On the next page, is PWP’s 2017 RPS Procurement Plan for meeting the RPS goals, with
the appropriate PCC and RPS targets required under the CEC Enforcement Procedures.
To optimize the portfolio and minimize costs, this plan assumes PWP retires only the
amount of RECs required in each PCC in any particular year and carries over the
remainder into future periods. The pending contracts listed below, refers to planned future
contracts to meet compliance requirements. Some of these “planned contracts,” are
currently under negotiation while others are being planned for. The 2017 RPS
Procurement Plan is an estimate only, to show PWP’s intent to comply with SB 350.

When reviewing the 2017 RPS Procurement Plan, it is important to note the following:

X CP refers to “Compliance Period”;

x CP 1 and CP 2 is shaded as the data is based on CEC compliance filings and is
based on past data;

x CP 3,CP4,CP5and CP 6 are based on PWP estimates;

x TBD is “To Be Determined” based on contract negotiations and the 2018/2019
Integrated Resource Plan; and

x “Planned” refers to projects that are under negotiation, or plan to be under
negotiation in that CP.






RPS PROCUREMENT PLAN LIMITATIONS AND RELIEF

Section E of the City’s RPS Enforcement Program notes that PWP will use its best efforts
to procure adequate supplies of renewable energy as set forth in this RPS Procurement
Plan; however, PWP will at all times maintain system reliability and maintain average
procurement costs for retail electric sales in accordance with the approved budget and
retail electric rates approved by the City Council. California law recognizes that adverse
situations beyond PWP’s control may arise and prevent PWP from fulfilling the RPS
Procurement Targets in a timely manner and consistent with such limitations.

In the event PWP discovers that such conditions, as specified in the City’s RPS
Enforcement Program, may potentially prevent PWP from meeting the RPS Procurement
Targets set forth in the RPS Enforcement Program, PWP will notify the City Council of
the adverse conditions and apply to the CEC for relief. If appropriate, PWP may submit a
revised RPS Procurement Plan for discussion, approval and implementation.

The CEC may reduce a procurement requirement to the extent PWP demonstrates that
it cannot comply because of conditions beyond its control!. However, the CEC may not,
under any circumstance, reduce the procurement obligation of PCC 1 below 65 percent
for any compliance period obligation after December 31, 2016.

PWP expects to fully comply with both the City’s voluntary and the State of California’s
mandatory RPS requirements. PWP does not recommend taking advantage of this
provision or other optional compliance measures detailed in the City’s RPS Enforcement
Program at this time.

VERSION HISTORY
x VERSION 1: Initially Adopted- July 22, 2013
o New mandate to comply with SBX1 2
x VERSION 2: Amended- June 1, 2015
0 Include updates on contracts and other processes
x VERSION 3: Amended- January 29, 2018
o Show compliance with SB 350
o0 Include updates on contracts and other processes

11 PUC Section 399.15(5)




2018 PWP POWER IRP: ATTACHMENT 4
UPDATED RPS PROCUREMENT PLAN
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&LW\ RI 3IDVDGHQD
'‘"HSDUWPHQW RI :DWHU DQG 3RZHU

SHQHZDEOH 3RUWIRGER 6B DRRIUHP HQW 3¢

Pursuant to the RPS Enforcement Program Adopted by City Council on
December 10, 2018

(;(&87,9( 6800%5<

2Q -DQXDU\ WKH &LW\ &RXQFLO D SISRIRYW G3 G B W53 6 RBP
ZLWK 6HQDWH %LOOH /HY6% &OHDQ (QHUJ\ DQG 3ROOXWLRQ

6 % LQFUKHD VMADWH ZLGH 5B% WR 6% DOVR UHTXLUH
GHYHORSPHQW RI DQ ,QWHJUDWHG 5HVRXUBHPBQWQ 305X
LQFRUSRUDWHY UHFRPPHQGDWLRQV IURP W®&HHSWIHRZEHWU , 53

6 % ZDV VLJQHG LQWR ODZ ZKLFK PDQ ®mMWHVHWYV D53
SODQQLQJ WDUJHW RERQ UMWRXDFHV E\ Q FKDRBHRDLQ WKL
UHYLVHG 536 3URFXUHPHQW 30DQ LQFOXGH

$QQXDO UHQHZDE OW ZH@HUUHWIHFIMW WHDV R QDE O ISQWR B U\
\HDUV EHWZHHQ 536 PLAMOWRK ¥WWDRWE W KW KH NBR®KQ WK
&LW\ Rl 3DVDGHQD 53KHIRWO WRIURILEDWRDFOURL B % 36

3XUVXDQW WR 6% \ RDQBWKGH @GR VE36 (G ILRRUFMHPH QWM UHLQ
DIWHU DOVR UHIHUUHG WR DV WKH 3536H@DR:DFHHPY Q\Y G3 L
3RZHU 33:3° ZLOO KOFRR\SW ULHFH QW 536 G D FUQMAR HRQWIX
LWHUDWLRQV RI WKH ,53

7KH TIROORZLQJ FKIHRIMHW LKR QDAUDG W HGDIBIE UMY X B MHA/L
WKLV 536 BURFXUHPHQW 30DQ

D 8SGDWH WR SRWHOWISUHV¥RQWHOGHRVWY W5K3H 3RZH

7KLV 536 3URFXUHP HDEH Y O/DIQHGLHOWEH Q G H G IVWDUTHDHDI § IRW MK DQG 3RZHU GHSDUWPHQW WR F|
5HQHZDEOH 3RUWIROLR 6WDQGDUG UHTXLOBPHQWEYR| &D O8HRDGWID % HQOWH DQG WKH 536 (¢
3URJUDP DGRSWHG E\ WKH 3DVDGHQD &LW\7&RIXEBRL 0Q RRQU FIM@XMWY 3URJUDP DQG WKLV 536 3U
30DQ LQFRUSRUDWH WKH UHJXODW L RQW HWMWRPEILWVKH & GE \HMNOH 62 [BJ L3R B QLD S8WLOLWLHV &R(
6HFWLRQ O DV VXFK LOQWHUSUHWBWQRW K HR & BV HHIR@LIDAMHR BRIGRA LSV O&K D SW MUV LR Q

BHFWLRQV WKURXJK DQG LQDBMWHIH $UMILFARQ 6HAKWLRQ WKLV EPERUWDQW
3URFXUHPHQW 30DQ DGGUHVVHYV QRW RQON\T&DOHFRUIDALD TE 6W DWKH ZILGH BBBDVDGHQDIV RZ(
JRDO DV DIILUPHG LQ WKH ,QWHJUDWHG 5HVRXUFH 30DQ 8SGDWH

RI 5SHWDLO 6DOHV DV H[SODLQHG EHORZ
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(OLJLEOH UHQHZDEOH HQHUJ\ UHVRXUFHD AWHR QY IRIFWW H SHIRA
JHQHUDWHG DREKQG®MHE &V WKDW GRKORFMUDTWEHOLD R G&&
38& LQ DFFRUGDQFHSMIVOK BXHE® &RGH 6HFWLRQ

7KH 31HW 3URFXUHPHQW LYHTWKH HRRYWO 53®LQMNVXMKH HC
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RI WKH &LW\ Rl 3DVDGHHPH®E6 3URRUFP DQG RVUIKH P&H@W(QI
SURFHGXUHV 6HEWLRQ

8QGHU WKH &(&TV (QIRUFHPHQW 3URFHGXX\W VO D\WIOH® R EDXB \B'X
VKRZ DQ LQFUHDVLQJ B QDI \US QRIZOEWPHQWDWR GHBRRQD
SURJUHVV WRZDUGV DUHDIFWHGJ W I3 6PW DU DHM\ HED FDOHRGG
ZLWK WKH HQDFWPHQW RDBQGDU \lEDU VW SURPXUH D PLQLPX
TXDQWLW\ RI HOHEWULFLW\ SURGXFWWVHWYRPUH®INVJ LIEQDRHD X 8 Q@ 2
DV D VSHFLILHG SHUFHQWIHWDR.IO56DVDHD I D GHW.QHG LQ WKH !
SURJUDP DV VDOHV RIDH®28F WRL HIQG\ & H @BVWRRHWWBEBQDQ
PHDVXUHG LQ 0:K PLQXV HQHUJ\ FRQVXPSXWLHR® E\ D 328 HOU
ZDWHU SXPSLQJ RURGRFH® UIRALWRQBUWHVAROVKPSW DRQ R C
$QQXDOO\ 3:3 XVHV DSSUR[IRAD WEIRXW *:KRI WRWDO ORDG R
ZDWHU SXPSLQJ 6% IXUWKHU FODRKLAOMNG K KD @/HHW R LFOK B\
WDNLQJ VHUYLFH XQGHIHHNK B REZSWLRW DR ® HBEU UDIQ\H ¥ PO H
JHQHUDWLRQ SURJWDXKPH WROBDFRZALHYHWDUJHW V

7DEOWXPPDUL]JHVY WKH UHQHZDEOH HQHUJ\ SURMXHRHDW U
(QIRUFHPHQW 3URFHG XURIZQ 3B¥ 0 G HQDAH P HDOG 3W R BIUDPW H Q W
UHTXLUHPHQWYV XQGHU 6% WKH 6% W HDXL WHKMHH @ Y&V I
(QIRUFHPHQW 3UR FOIRW LEHHVH @ DYSHSDW H G | RAF 18 % FRPSOLD

**K RQH *LIJD:DWWKRXU RQH PLOOLRQ .LOR:DWWKRXUV
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Table 1 - Renewable Resource Categor ies and State RPS Requirements

3DVDGHQD :DWHU 3RZHU

&DOLIRUQLD (QHUJ\ &RPPLVVLRQ &RPSOLI
536 SURFXUHPHQW BEPBGMYXE\ &DOHQGDU <H|

&RPSOLDPFRRPSOLDPFBRPSOLDPFBERPSOLDPF&ARPSOLDRQFH
SHULRG SHULRG SHULRG SHULRG SHULRG
&DOLIRUQLD 536 LUﬁi WRON
SURFXUHPHQW 5H RO
Rl 1HW 5HWDLOI&DOHV E\ E\ E\
\HDU EORJFNV
3&& OLQLPXP . RI 1HW S3WPRIFOWBHTXLUHPHQW
3&& OD[LPX® i RI 1HW 3WPRFOWKBHTXLUHPHQW
3&& ODJ[LPXP i RI' 1HW 3WPRFOWIKBHTXLUHPHQW

/IRQJ 7THUP &RQWUDFW V.

$W OHDVW RI FRRANWOBRWWPRPXWVWRQWUBBWY DW O
DW OHDVW \HDUV GXUD:{'Nl?RQ LQ GXUDWLRQ

>@V VSHFLILHG LQ WKH &DOLIRUQLD (QH UJD @RIRRILY/ML RQHXL\GEFERRN WICRX) (QIRUFHPHQW 3U

>@ HW 5HWDLO 6DOHYRM/DGHIHQHE DD PHYD WLOKVIHEQBWXGLQJ :DWHU '"HSDUWPHQW SXPSLQ

>@/KH 3&& FRQVWUDLQW GVEQRDZYV EXR LD GBY DWHWKH PD[LPXP UHVLGXDO JLYHQ WKH 3&&
FRQVWUDLQWYV

JRU D FXVWRPHU SDWWHFLSBMQ BRZIQU 2 SKADLRHIG RUWH QX D\E O
JHQHUDWLRQ SURMHFWD WHG 5 &AM DMVMHBE W R L\EXRK FXYWGRWHU
WKH SURJUDP ZLOO QRW IR X\RPGOEL\DQFRH ZQWEWHED B35 P
SURFXUHPHQW UHTXLBHPHQWY EHKH HWLUHGKRQSBEHKRG L SOV
FXVWRPHU DQG PD\ QRW EH IXUWKHU WRPREQHWLDBE | HRIW HG
SXUSRVH 8QGHU WKHVH Z3.ORJ WHRW @B SUROXIUUR B HQGHLLID B/
UHQHZDEOH HQHUJ\ UWHN FOKRFTHVHE KLDQN UR DW R Q/ORE © Bl USMALRE[ILS D (
WKH H[WHQW SRVVLEOH

‘"HWDLOV RI WKH DERYH UHTXLUHPHQWW® IRDG HPHH ORWX Q G RLIFH G\X
IRU /REDO 3XEOLFO\ DQ®BHE SYODIHPAIDWIHNM $PHOGPHOWY WR WK
SURFHGXUHYV

536 352&85(0(17 3/%1

6833/< 96 /2%

7KLV 30DQ LV FREWLYMMQAD ZQW K @/H U IX LSBIHRFIXQHIWP WOIWRP P H Q
E\ WKH 3RZHU ,53 7KH 3:3 3RZHU ,58WANW K IDVE DOB®
EHWZHHQ HQYLURQPHRRPBO LD DWE WMWWEARLOHORDEQW®W DL
VWDEOH DQG DIIRUGDEOH UHWDLO EDWERKWIKH WHTKH Y H P WQMO

6 % DQG 6% 7KH 3RZHU ,53 SUR MHKF&DOW K DW RBZ3N W 6
LQFUHDVH GXH WR LQWVD\WDR® GH Q/HDVHMISRRIBW W ICRIQG QHZ SOD
SURMHFWV )URP D JOVKEBMWZNHQ W IQHH WURRWHPDGW G X F

GHPDQG UHVSRQVH '5HQFQHUJ\DHIGLBIL VRHUEWWRIG JAKLY WU
VKRZQLWXUH

38& 6HFWLROQ F
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Figure — 2018 IRP Update Load Projection

7KRXJK WKH PDQGDWHV RI 6% UHTXLUMV3D8IWDWEA SHRBXUM
UHQHZDEOH SRZHU E\ VWUEZNHPRVEDOD QRHVRQ HPHIG WEXQW WH L
PLQGIXO RI RXU UHOLDELOLW)\ PDQG DVWHK/DNQERVQHHINWRGES UG
PRUH SRZHU XQWLO WLUHPMKQW KH WK H 3,RIHHLU BRYXQMD L Q3 3
WKH WZR \HDU FRQ YHIUW WRR) R QW Wi [SEDOU LRV BGBQWLRBEDO UH
EHIRUH WKHQ ZLOO FDXVH RYHU JHQH UDKRRORIIE DQG RNDHEWD B BR
RI WKLV DGGLWLRQ DD RDHQ EHA DIERFHR FHRRIGIDIVWOH.® E WKHUXMWV H RV
ORQJ WHUP UHVRXUFH FRQWUDFWYV WK D/A\K HK B/"DH HORIYLED O RWO |
DQG WKURXJK UHGXFWLRQV LQ VKRUW WMKIR &8 H UN QAR
UHVRXUFHV DUMVWWRIOWKIH 8HMW\TV QHHGYV

3ULYDWH XVH UHVWDWEW QRUR RIG F\W QHUQMLESHHGER WAV PDQG |
VDOH RI SRZHU IURPRWEMHGI D®HU RSB U D W HIG SHRRRWHHFUOWS RIAIQ H U
UHTXLUH WKDW WKHVH SURMHFWV EH ®HGQRIWUWIGVW A G/ WRY R
)33 LV H[SHFWHG WRZEMW K IDSRZBIOEBBU QDSVWRUVIHF WDR/I ILUHO: R
OHVV LQ WKH \HDU OXFK RI WKH VKRUWDD®WE UL ® KD\§ DG
SODQQHG WR EH IXMEO A HX A UWK UHVERKEKF M\L PHQWHBWLQJ DC
DQG UHJXODWRU\ UHJK PDHFHIQ Q@Y WKH SBOYHRMWHQURY HQ \3X 3 §
SRUWIROLR PD\ EH FKDOOHQJLQJ 7KH GHDQR U3{&WRZW\K K RRXOWLE
HIWHQW DOORZHG K3HFOVBN QUMLEDXF IR YWHKR/X SEX0 G,@HBGEBIBWIUR G
ZLWK LQGH[ SULFHGHR HPSR BWRQWE K HGWHK EW HBQ3/ XUQQJSD\ D
EH SDLG WKH PDUNHW SULFH IRU WKH WXSS9DBE GH/Q PR XIQW



3DVDGHQD :DWHU 3RZHU 536 3URFXUHPHC

KDYH WR VHOO LI WRWDO UHVRXUFHV WHHENHGOWREB DMFRRQWLQ
YDULHW\ RI ULVNV WR HDMXQ N HDHIND S SYUIRBILRODWH3 B LO QRG WUD G
JHQHUDWLRQ SURGXKFWVU\WVLVLFWUBREREHBOAXKRS SO\ SRUWI

&203/,$1&( 675$7(*<

3:3 VWDUWYV ZLWK DGS URWHFDWMG EMDR/HGUR @ DIDF WK D G VK LD/AYWR F
PRGHVW ORDG JURZWIRMRBWS/ODQGHW UDWWIRIUAMDIWY RRQ RID YAl
HISHFWHG GLVWULEXGWHEDQBQWUGBGN LRI DJHMHRBRWH G QKQ I3 U R\
HITLFLHQF\ VDYLQJV 3AKRF X1BHFPIHQW 5HT X XIOHDRHHGNVELW KD W/ S C
WKH ORDG IRUHFDVW IRU H\DDWKHHDHT XLQHE&E DQQXDO 536 SHUF
\HDU WR FRPH XS ZLWK WKH DPRXQW RI UMDWZEG ED H HDQH UW
DQQXDO 3536 7TRWPAB@BWRHIXLUHPHQW’

1H[W 3:3 VXEWUDFWYV |IBRB TWRKVIHDDQIXOFX UHPHIQ@QW WK HXDBR X Q
RI HQHUJ\ WKDW LEHHGSIOEWHGHWERI UR R/ RWKUF HYLS WR DX UHG E\
E\ 3&& DQG &RPSOLDQFHB WBH WKRHG HLUWWQ B GIBR QW LDDFRVY LQ 2
7KH UHVXOWLQJ QXPEHW BWRAXHBPHQW S5HTXLUHPHQW ~

,Q DGGLWLRQ WR ORQJ WHUP FRQWUDFWY D3/ 3D §)ORRZKIGY W\R \P|
WKH 6WDWHJVHRBAEQWYT XL\KHAHAW W WROXRD/OW\ 53

%$/$1& (" 3257)2/,2

$IWHU GHWHUPLQLQJ WX B MPHRX®WS B R F)XQBRGE DQ GIDPKHDFK 38&
RU 3:3 PXVW GHWHUP LRIH5®& B UIRAFFROUGIN HLQMA & W QOHD BK T3%. & D (
\HDU 7KLV UHTXLUHV D FDOFXODWLRQDRQW ¥ HJ 5 F&HEFO/RHF & UHP
38& OLQLPXPV DQG 3&& OD[LPXPV SHUFHQWIURIFXENXNPMWQW
SHTXLUHPHQWP SIDQ@E&VIRERR] DQQXDO HQH WU Q\WVSW RKXWHHP FHRQW B J
WR GHWHUPLQH LI KXWRUHHVRWV SR CREFE [ XD WHRB/G LALDRQDO S
RI 3&& UHVRXUFHVSXUFRDUBVORPBWSE 7KHVIR)QUFRH¥DOFXODW
WKH QHW VKRUW HYRBP XD WLR QW LIQW HEHY @ WMKIDFQW W K \WW RW D O
536 1IHW 3URFXUHPHQW GHUT X\L LRHP WEW \H QB H W K HV& HI IHRIR X Q W
PXVW EH SURFXUHG DQG DOORFDWHG WRK K KR GDMUHIRQYW M \
VXUSOXV UHQHZDEOHUHGHWJIA D@ G RHUD B FRDAHEJH LIRDAWWRJ MHKH IR O
\HDU DQG WKH 536 1HMW SHIRKEXIHHPMHW DGMNXVWHG DFFRUGLQ

,Q DGGLWLRQ WR EDODQFLQJ EHWZHHQ 33 &XVD\Q G RAVPISOH D Q\F
ULJKW PL[ Rl UHVRXIWF ISR WRI ROW R3 D QG XORVHY/ 33 6L WURS RV D O\
PHDQV VHOHFWLQJ VRPH EDVH ORDG SURMHFOMY OOXFXVDY QB R
YDULDEOH SHDNLQD\SZR®E FDM\G WXREXD UZ HWI ROYR VRPKID QL JIJKW |
FRQWUDFW GXUDWLRQVZLORQQ YW DWRRRARIQ VOB SWYWDIY WR
DQG VSUHDG WKH ULYINJRWE R QWD WRWY HIDMVOLXIUAH FRYW U R P SR
D PLQLPXP SHUFHQWD FHR ®RW ORRW W WD VSR DS ZLLINKF MV BH U L R
DQG IRU DOO VRKEVOITX®RMW SHULRGYYV UHRIHZDEOH

*:K RQH *LID:DWWKRXWOYLRRQHOR:DWWKRXUV .:K
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UHVRXUFHV PXVW FRREQHW®RR HYRXHIHYV IRW BBEBDVWWD 6 WY VWK
LQ GXUDWLRQ

3:316 92/817%$5< ,53 536 675%$7(*<

$ERYH DQG EH\RQG WKH BPDRBOUMHPBIQSN DP R R GWUU 6% X L UDIGG

6 % 3:31V WDUJHW RI 536 E\ V HIWF \E D \&/ HW \ V& IREK (FEL®L
SURFXUHPHQW RI UHQMFEH®PHD WDKLVDP R X @V WRR EY¥ QQ WD Q\H
SDUWLFXODU 3&& %HWKH VQIDWH PDQE\DWIHO® WBGIXWEHU 69
H[FHHG WKH YROXQWD3\V5S& RPRGHPHQW EHOPDYRGORQJWWH H
YROXQWDU\ WDUJHWVYV RSTRURRNILWRHYV RHRQVEDAFXHB HZOEU
UHVRXUFHV WKDW DUH HFRQRPLFDO USBRUDERELM ®RE DHYRR
5HVRXUFHV ORFDW DG A LRV K&LIO WIKRHJ @ WD DWW GS KBDBROG3VFRUH Kl
LQ 3:31V UHVRXUFH HYDOXDWLRQ GXH WFR{\OREZRIQ RMRMDMDW P
SRWHQWLDO DYDLODELOLW)\ Rl ORFD ®LUKWRXRFHNHWHYRDKHF
HQHUJ\

3:3V 536 352&85(0(17 352&(66

%YHFDXVH 3:3 LV D UHODWLYHO\ VPDOW FPRAQLFRE DLW VX W RQLIW
UHQHZDEOH UHVRXUFHNTWHKVUWRXJIKR B SSHHR SRV EO VWR QIBRXBDW SR
DXWKRULW\ ®&&8383% 5)3° + VHHOERBBSOSIHTXHVW IRU 3URSRVD
SHOHZDEOH (QHUJ\ 5AKRXUFHORZYV RWMKHUQ6&33% PHPEHUV

SXUFKDVH WKH RXWSXW RI SRUWLRQ\G RDP R OHWFIRSIRP IGH W HRU \WH
UDWKHU WKDQ OLKDW WKKH'SZR MO EWHWVLEDSEDW LR)IJ SIID G X H
FRPSDUDWLYHO\ VPDOW RHWKGGLRGPRMBXDOQWLWLODWHNVGLY
LWV RXWVWD QREXQYHBBOQWUEHWZHHQ EDVH QRDIBEDE A EMBXN UG
DQG VHHNLQJ VRPH ORQJ WHUP DQG VRPHQPW® LW HRPV AR @ V3L
GHILQHV ORQJ WHUP DV WHQ \HDUV RUNRRQYIHQ \BQG WLG: @+
SURFXUH VRPH 5(&V DQRGRE VB & LVBK VK R LBWHLD & HD@XWRHV H B
SURGXFWV ZLWK HQHUWIO W BL® 1 W\ LREISU WIR®/OLRG UEHMG SULFF

7KH 6&33% 5)3V DUH FRQVLGHUHG DQ RSERQIJBQEUDBOOVOLQVXHN
-DQXDU\ ZLWK UHVSRWKUIRXDKFHEWPAEBHU RAKHDG&S 3i$D3) 3
VROLFLWY SURSRVIDIE&EDVRUD $BHAHBHIQWYV XWWKZ QR GVKILWY KRS W L
DQG DOVR LQYLWBHW HIH RWKHRIULQ QR YA BV ILYH VEIUIRGRY WPV H
SURVSHFWLYH UHQHZDEOH UHVRXUFH SURBQUDWKURIKXBHKLG HWG
FRQWDFW ZLWERURMHFAD EAHY HORSHUV BEDRHBURQUWKH O HYK O
UHVRXUFHV ZLWK DDQUGR®UHERSRWHGEH GHOLY RADW BSKHM R3G 3 YWK D
SURFXUHPHQWRW DWIHWY JURMHFWYV LWRLRWAK & DUKIIBISS P MARI
PD\ EH GHVLUDEOHEWRWEWRMA  AVWKHFRDRWLWWWRQ/G FRQWU

63 LV WKH &DOLIRUQLD ,QGHSHQGHQWDBNKW HPROFH XM B/H OKHBAARXWUHRG BBOLYHUD |
WR 3DVDGHQD ORD®W FRYWXHWWHR@HDY G KORKWYVNW SORBEWEKHOLW\ RI SURYLGLQJ ORF
FDSDFLW\ DUH PRVW OLNHO\ WR EH OWRHATKWHIEY RBXWVKIPY QR X0 GFEHSWHWHWARVW YD O X
6&33% 6RXWKHUOQ &XEOIRW QRPHY KWRER WLIQFOXGHY WKH FLWLHV RI $QDKHLP $]X\
%XUEDQN & HROWRRVO&H QQDHA®HHVRHUSW RRDHWWHWBDVDGHQD 5LYHUVLGH 9HUQRQ
,PSHULDO ,UULJDWLRQ 'LVWULFW
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QUANTITATIVE ANALYSIS

JURP WKH VKRUW QO\LK/DWVRS DBVMR WK FWL\QRL: B/ LHDYAD & K D Wi @ LDQ
FRPSDUHV SURSRVDOV WR LGHQWLI\ WXKH WQHDV \% HARV \
DQDO\VLVY FRQVLGHUWG3:@QHWGEWRIPHOWI QW BR UWLWIR CHIR VR
JHQHUDWLQJ UHVRXUY H ¥ RI)YG GHRUDWUIREMY] DIPGFOMHX G386 | R U
WDUJHWV DQG RWKH U HPHIQWW WRIL\GUBI@ BOQREDR O LOW HPH F
SURMHFWHG ORDG DQL® HHWQMWKHWHR®Y LS ERIRSH B R RMFLHRDF R
FRQWUDFW VWDUW GBRHV DMBNSW R 8 RVIEESOUHDMWARQ L @DQX

X X X X X X X

*HQHUDWLRQ FRVWXBQUBNPWKNHRLPW RI GHOLYHU\
7LPH Rl GHOLYHU\ YDOXH

&DSDFLW\ YDOXH LI DQ\

$QFLOOMWYLFH YDOXH LI DQ\

9DOXH RI HQYLURQPHQWDO DWWULEXWHV E\ 3&&
&RVWV RI LQWHJUBWHQDWDRQDE®HKQRORJLHV DQG
,QFUHPHQWDO WUDQMPDRDQV L RH FERAGNL D & 2F ORDIEQ W &
EDVHG WUDQVPLVVLURQ® PBYDV HDRHQW FKDUJIHV

QUALITATIVE ANALYSIS

'Q DGGLWLRQ WR W KB ODCD/QVRIQN BWAL 8 H.W B WR Y HD HIYXIDADX D \
XVLQJ D SURFHVV VLPLODU WR WKDW HZOHFRG HGN E D B\I DHL
UDWH SURMHFW HRE\W EXLLADLBV \O IBWRUHIHUV WR

X

X

3URMHFW RZQHU GHYSBBBEREA PN GHYHD RS HYD RIZQL Q
DQG RU PDLQWDLQLQJ VLPLODU SURMHFWV
7HFKQLFDO IHDVLELOLW\
o 7KH SURSRVHG UHVRXUFH PXVW EH D FRAPBWFLDO
RWKHU RSHUDWLQBLOBUORW OHWJ RHW FDSDFLW\
o OXVW PHHW WKH ¥NVORIRBRQUDRUPDQFH 6WDQGDUG
0 OXVW EH SUH FHUWLDWH®G EHWKH. BEQOH XYHWRHZDEOH |
0 7KH SURSRVDO PXVW XIMFOXG K HIYRIXUF HILSWUHR G X FV
HVWLPDWHYV
o0 7KHUH VKRXOG QRW EBIQDQ\F NSREZBGRED GODFW XU
FKDLQ FRQVWUDLQWYV
o ,GHQWLILH& DWBUODEXWHH DQG PLQLPQO ZDWHU FI
'HYHORSPHQW OLOHVWRQHV
6LWH FRQWURO
3HUPLWWLQJ
BWDWXV RI D/QRS DEWDLQY\LQDQFLQJ
,QWHUFRQQHFWLRQ SURJUHVYV
7UDQVPLVVLRQ V\V\WEPMQ\G %SDULYGH BHTGXIOH PHQ
DQG
SHDVRQDEOHQHVV RI S USSR \RSE UIRPPRIQBRIW FR QW
GDWH

O 0O O0OO0Oo

(@)

$QFLOODU\ BHUYLFHV DUH UHTXLUHG MR V X\S SIRRIPWI WEHUD WL RQPUMVRRQ FRHV WR C
PDLQWDLQLQJ UH O L DAEKOHH HRCSHHRWVD WLLFR BHRGL WX DFHRRBGDQ UHOLDELOLW\ VWDQGDUG
SUDFWLFH $QFLOODU\ 6HUYLFHV LQFOXGH RO BHSLRWLRQ 56HS/HUYLIH) J9 ROWDWH 6XSS
6WDUW HDFK LD/ VBKHLQ$,62 7DULII
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,Q DGGLWLRQ WR SURNWHTFX\D ® L BVDLVOLDIBI IR Y DROQADVGLRIY | D F
VXFK DV

5LVN H[SRVXUH GLYHUVLILFDWLRQ

&RXQWHUSDUW)\ FUHGAVOZR\DW Q HY M WMRD §REVW FROOD\
SHVRXUFH \|O[EERSMMWRQDOLW)\

&DOLIRUQLDYV (RUHUJ\SHHWHEQHG ORDGLQJ RUGHU
3UHIHUHQFH IRU SUHYLRXVO\ GLVW X RFADG DRYEV ELUR
GHVLJQDWHG 5HQHZDEOH (QHUJ\ =RQHV DQG

x /RFDO DQG FHUWRLFN® EXRNOQQHRAY SUHIHUHQFH

X X X X X

6800$5< 2) 536 352&85(0(17 3/$1

2Q WKH QH[W SDJH L86333/RFXUMFKPHQW 30DMKHR B3BHIRWBOY ZL\
WKH DSSURSULDWH 3&% DIQTXE B & XQIHW MHPH Q & IQREHG XU
7R RSWLPL]H WKH SRUWIROLR DQG PLQLPBJHWHFERVWHN WERDY \
DPRXQW RI 5(&V UHTXLUHG LQ HDFK 3&& IFQ WUQ\H S DRIYHUF X0
UHPDLQGHU LQWR MKW XSHQSH QLU RFRQ VRIZD B\ VHO VVWR G EBI@Q H C
FRQWUDFWY WR PHHWXERRBOQI/YFH RPH RIGWARQM UTSFOD\WQ Q L
FXUUHQWO\ XQGHU BWHRRWHDWLBQHZEHQQIKSODQQKBG6 IRU
3URFXUHPHQW 30DQRMODQWR/WKRR V8 H3RYP SQWHOWK WR F

'KHQ UHYLHZLQJ WKH XUHPIBQW RODQ LR QRWIR SARKUN RD/O RVZ L

X &3 UHIHUV WR 3&RPSOLDQFH 3HULRG"

X &3 DQG &3 LV VKDGHG DV WKH GDWD LVLED@BG RQG&IS
EDVHG RQ SDVW GDWD

X &3 &3 &3 DQGHKREDWHG RQ 3:3 HYWLPDWHV

X 7%' LV 37R %H 'HWHUPLQHG  EDVHG RQ FKRQWUDFW QHJF
,QWHJUDWHG 5HVRXUFH 30DQ DQG

X 330DQQHG  UHIHUWKDRY DURMMKPEWYU QBIQRWRDEBH R® GRIW
QHJRWLDWLRQ LQ WKDW &3
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3DVDGHQD :DWHU 3RZHU 536 SURFXUHPHC
536 352&85(0(17 3/$10,7%$7,216 $1' 5(/,()

BHFWLRQ ( RI WKH QURMHRY GW63(QRBUDP QRIWHV XW KIDMWVY: & HV W
WR SURFXUH DGHTXDWH VXSSOLHV Rl QHWKIZ\D BB 6 HIRFXU HP
30DQ KRZHYHU 3:3 ZLOO DW DOO WLP DWW ® CPBYVQDVOL & \ B WHHU
SURFXUHPHQW FRWEFWURE VB®DYL QA ¢ OVWFHR DGBQRMHG VEX GJH
UHWDLO HOHFW U LEF\ WKWH&/L VS IRRYHEEDY & BPRJIRUTHD WKDW D
VLWXDWLRQV EH\RQG 3:31V FRQWURO PD\IROLVMODQSE VBKH Y5
3URFXUHPHQW 7DUJRIVY QLHU DD @ G PAHROQ V L \OL A QWD MRKQ V X F K

,Q WKH HYHQW 3:3 GLVFRYHUV WKDW VXFKWRRQ&LW\IIRQY36
(QIRUFHPHQW 3URJUDP PD\ SRWHQWLDOION SB&H BHQWXY:BPIHQY
7DUJHWYV VHW IRUWIKRUBDHWKBVE3BURIUDPI\ WK LOLOWVQ RRXQF L C
WKH DGYHUVH FRQGLWLRQV DQG DS SRS ULP WHK H3 &3 & DR LW/ X EIRLL
UHYLVHG 536 3URFXUHBHQRMX 3QDRQIRD S SRIRYWO VDIQRQLP SOH

7KH &(& PD\ UHGXFH D SBWIRKXUHPHQW WR WK AR WMQIW3HE W
LW FDQQRW FRPSQRQEHFILR/GVREHARQ G RAHW FBRQWKIR @& (& PD\ Q
XQGHU DQ\ FLUFXPVW BQRFXUHEG KB VRIE L JIDMARD RISBI&FHQ\
IRU DQ\ FRPSOLDQFH B®I DL RG R EHOALHPEH U

3:3 HISHFWV WR IXOKOERRKSWKHA LN W\TWKRGNWNDWHIRDQBOLIR
PDQGDWRU\ 536 UHTXLUGFPHWQWRW3IBHFRPPHQ®DWB NRIQ ¥ IDIGVY
SURYLVLRQ RU RWKHD@GSWRRDWDXOU HR PGEWD\J U HG 6. QQWRKUHF H P H
SURJUDP DW WKLV WLPH

9(56,21 +,6725<
X 9(56,21 ,QLWLDOO\ $GRSWHG -XO\
o 1HZ PDQGDWH WR FRPSO\ ZLWK 6%;
x 9(56,21 $PHQGHG -XQH
0 ,QFOXGH XSGDWHRW RO ERAWKIU SURFHVVHYV
X 9(56,21 $PHQGHG -DQXDU\
o 6KRZ FRPSOLDQFH ZLWK 6%
0 ,QFOXGH XSGDWHRW R0 ERRWMKIU SURFHVVHYV
x 9(56,21 $PHQGHG 'HFHPEHU
o 6KRZ FRPSOLDQFH ZLWK 6%
o ,QFOXGH XSGDWHV R@®WRBW SDRWNVD/HVHB®E\UHFRPP
WK H .53

38& 6HFWLROQ
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385326

7KHBXUSRVH Rl WKLV (QHRUVHBHE38 3URJU DFG HROW WIXWH3ID D Q G
3RZHU 'HSDUWPHQW 33:3° LV WR FRPSOXUZVWHKRWIOWRRDQLIRL
3XEOLF 8WLOLWLHV &RGH 33@XFK FHDFPOMICREDU \HDU 3:3 ZLOO
JUHDWHU RI L 3DVDGAQDIM RZORMR BB LL RDMWRWGLD

PDOGDWHG WDUJHWE\ ZLWK UHDVRQDEOH SURJUHVV WR
WKH LQWHUYHQLQJ \HDUV ,Q DGGLWLRQ 3DVDGHQD DOVR KL
LV QRW VXEMHFW WR FRPSOLDQFH UHTXLUHPHDPVK DK LEH BT
XSGDWHG WR FRPSO\ ZLWK 6% ZKLFKWHIDREWILIQHG LQW®R O

DFFHOHUDWHY WKH 536 IURP E\ WR E\

6(&7,21 $ 536 352&85(0(17 3/$1 *8,'(/,1(6

3:3 KDV GHYHORSHG D 536 3URFXUHPHQW 3O B R QN\RIWG MK HR&
DGRSWLRQ *RLQJ IRUZDUG QR ODWHU WHRDGERDYRDDWH WK F
SURFXUHPHQW 30DQ L @MRIIWDW BGRDHVRXUFGHHSBDRSHG DQ
DGRSWHG SXXBXPRORWWRO 7KH 536 3URFXUHPHQW 30DQ ZLOC
LQFOXGH WKH IROORZLQJ HOHPHQWYV

&RPSOLDQFH 3HULRGV

3URFXUHPHQW 7DUJHWYV LQ B6XEVHFWLRQ % LW\HRQ HFOM\I L\E

UHQHZDEOH HQHUJ\ USIWRKXFHGE BAR3EHLQ HOFXRREL QUKH36

&RPSOLDQFH 3HULRGV

L &RPSOLDQFH 3HULRG WRQMBMPEHU QFOXVLYH

LL &RPSOLDQFH 3HULRG -DQXDU\ LQWEXWEHUREHU

LLL &RPSOLDQFH 3MULRG WRDERBPEHU LQFOXVLYH

LY &RPSOLDQFH 3HULRG W+ QXTHPEHU LQFOXVLYH

Y &RPSOLDQFH 3HULRGY WKQHWKHDWMDUWDQE M@ GD Q X RO
'"HFHPEHU EHJLO)QEG @IVRKQU -DQ XD U\

3XUVXDEDAWRUQLD BMECRIFFGSHWAHDAWDR QH QD FWBIGLERUQLD 6HQDWHQ®%LOO 6%
37KH &DOLIRUQLD 5H QHHADREXQUHF K@ HBFIN© DWW G \ VIXHE WENTIKBIREE\O \ % L O OL G %

DQG LQ 6%\ 27KH &OHDQ (QHUJ\ DQG 3RO OXW LR QD5H GXSWH RPQIFRG RW K U R X JIKXQW
3UH 5XOHPDNLQJ $PHQE@RRQMI/P WBSWEBHRFIIRU WKH 5HQHZDEOHW IREWOROLR 6WD Q!
3XEOLFO\ 2ZQHG (OHEDVWLLIR BQYILD (W HH Y3 PERPPH 8 VALHRIXODWLRQV (IIHFWLYH $SULO

&0) WEHH 5XOHPDNLQJ $PHOQ@®RRQMHP WG W KBR F HGDQHT\D EROUH W BRUW IROLF

6WDQGDUG IRU /RFDO 3XEOLFOBREWHRBQ\D HF WW K B RBX\JLEDD @1\ | DB BV KB H U J )\
&RPPLVVLRQ 'UDIW *XLGHEHRREREIMWOREDREGWDWG DIWG WBLIGLWLRQ -XO\ &(&

(6




3DVDGHQD :DWHU 3RZHU 536 (QIRUFHPHQW

6WDWH 536 SURFXUHPHQW 7DUJHWYV

3:3 ZLOO SURFXUH D PLALADPCPHFWLQ WILWAHIOURGEKOGW W HORH ZD
HQHUJ\ UHVRXUFHV LE6aXBQqUJIVHUHHUADV L PD/WB VVBBIHGLL |
SHUFHQWDJH RI WRWDO 5HWDLO 6DOHWWR, @ AKOLHKY HR IWW K
LQWHUYHQLQJ \HDUV WHB® PXQYWEVKIRZUR JUWHYN[W RRDWGV WK

7TKH FRPSOLDQFH SHHLRIGYWBG JHMOR D U IR MHIA MKIH R UJHL B
SXEOLF 8WLOLWLHYVY &RGH 3*B&8G 64 FWIRHY XLUHPHQWY QR

YROXQWDU\ JRDO RI 536 E\ @
&203/,$1&|("$7(6 0,1,080 2) 536
3(5,2"
383"
>SFRPSOHWH@ % \ $HYFHHUFDEJHHUR | SHWDLO 6DOHV E\

>FRPSOHWH@ %\ 'HFRHIPEHWBHWDLO 6DOHYV

%\ "HEHPE|MWKH VXP RI R SHWDLD 6DOHV
5HWDLO 6DOHYV R 5HWD L C
DQG R | 5HWDLO 6DOHV
%\ HFHPEHU RI SHWDLO 6DOHV
%\ HFHPEHU RI SHWDLO 6DOHV
%\ HFHPEHU RI SEHWDLO 6DOHYV
3RVW 1RW OHVV WKDQ D RI SHWDLO 6DO}

7KH &DOLIRUQLD (QHUJ\ &RPPRPLVVLRQ
HVWDEOLVK DSSURSULDWH |[PXOWL \
SHULRGVY DW D ODWHU WLPH

JRWKH SXUSRVH RI WKHPBQ® (RQURJUDP KBW®D IEH 6aDHI HY H\G
WKH WRWDO YROXPH RI HQHUJ\ VROG LDQHOMQH XX BIWAX VWRKX P
WDNLQJ VHUYRPHMDEKOIGBUOXQLFLSDO &RGH 330&° G6HFWLR
DQG 1HW (QHUJ\ OHWHULQJ LQFOXVLYH 5HWD
VDOHV WR FXVWRPHUV WDNLQJ VHUYLFHUWKQSEWBRWKH RSW
RU DQ\ VKDUHG UHQIHZ® QR JIHIAH UEDVWDXH\W R/IRHU M W D

38& 6HFWLROQ F

30& 6HFWLRQV *+ SHVLGHQWLDO VLOIJ®PBHVPGCGOQWHDOLPMOWL IDPLO\ VHUYL
+6PDOO FRPPHIQEEDOWONDQGO VHUYA BHGLXP FRPPHUFLDO DQG LQGXVWULDO VHUYLF
*+ OHGLXP &RPPHUF VMU DG § BGXPHH \ + /IDUJH FRPPHUFLDO DQG LQGXVW
VHUYLFH £+ 6HFRQGD#UYDUJH FRPPHUFLWO LID@QGVIHUIYX¥H + 3UH BBHFLDO ORDG
PDQDJHPHQW DQG FRQVHUYDWER®@ YHWHILFHEROWUDBFAWWDQGE\ 6HUYLEH
8QPHWHUHG UDWHV * 1RO GHPQORHGNHUHG UDWHYV + '"HBRADUHHW OLJKWLQJ DQG WUDI
VHUYLFH




3DVDGHQD :DWHU 3RZHU 536 (QIRUFHPHQW

WDNLQJ 'LUHFW $FFHVAO&HUYLFHHQHIHU FRQVXPSWLRQ E\
HOHFWULFLW\ XVHG E\ 3:3 IRU ZDWHU S¥XP5GEQRUDRGV HW |
FRQVXPSWLRO&EXOQOGHU VHOI JHQHUDWQREY WRKIGVWBD WKH F X\
E\ 3:3 VKDOO QRW EH LQFOXGHG LQ WKLV GHILQLWLRQ RI 5

JRU D FXVWRPHU SDUWLFLSDWLQJ LQ WKHDUHEBHOHQRIZIBDE
JHQHUDWLRQ SURMHFW LI WKH UHQHZDEDGFXQBWI\RLY RHI[B
6DOHYVY WKH 3RUWIRIORR\&RB]HQWSERWZDEOH (QHUJ\ &UHG
DVVRFLDWHG ZLW K WHEH WE B FWR VXIPK\W K M VERIRH U DX BHWO Q
XVHG E\ 3:3 IRU FRPSOWDWHH PDQVEKDWHG 5 36H BXY RFEKRH@W @\
7KH 5(&V ZLOO EH UHWRUWX HR @ DELHXIDRA.$ D WQ Q JPBX VQ\RRNP HE I
IXUWKHU VROG WWKHQVIMVHURBQRWLRMG VIRU D@®\ SKXKBHR H |
SRVVLEOH WKH HOHFWULFLW\ SURGXFWYV H[FOXGHG IURP
I[IURP HOLJLEOH UHQHZDEOH HQHUJ\ UH\WBRX WHRNY MFKID W HRJWH
DQG LQ UHDVRQDBRHSYBRRULPRVBDUWLFLSDQWYV

3&& 'HILOLWLROQ PEHG5WHDXLUHPHQWYV
7KH IROORZLQJ FDWHJRULHYV RI UHQHZDEOH UHVRXUFHV Z|
536 SURFXUHPHQW WDUJHWYV

38& 6HFWLROQ F

38& 6HFWLROV DQG DE®OLIRUQLD (QHUJ\ &RPPLVVLRQ (QIRUFHPHQW 3URFH




3DVDGHQD :DWHU

3257)2/,2 &217(17 &$7(*25<

3&& %S$/$18
5(48,5(0(176

D

3&&
DQG FRQWUDFWV

S*UDQGIDWERNMRB®W LRU)XOC(

(OHFWULFLW\ SURGXFWYV SURF
RU RZQHUVKLS DJUHHPHQW HI[#H

DQG DVVRFLDWHG ZLWK |
HOLJLEOH UHQHZDEOH HQHUJ\

3RZHU 536 (QIRUFHPHQW

L (

DIRJIBV QXX P \RRX®D [
UHTXLUHPHQWV

>QRWH

%\%yKlﬁlR

&(& HOLJLELOLW\ UHTXLUHPHQ KHFQ %QW
RULJLQDO SURFXUHPHQW FR UV, e
DJUHHPHQW ZDV H[HFXWHG ZLd EQ/L%%&
UHTXLUHPHQWYV
E 3&& SURGXFWV ZLOO FRXQW LQ IXO0 WRZDUGV VWD
PDQGDWHG 536 SURFXUHPH®RXBGWXLUHPHQWYV
LQ IXOO0° PHDQV WKDW VXFK| UHQHZDEOH HOHFWULFL
SURGXFWV SURFXUHG SULRU WR -XQH ZLIOO EH
DSSOLHG WRZDUGYRRHWKFHWWHEBDWH 536
SURFXUHPHQW WDUJHW IRU HDFK FRPSOLDQFH SHULRC
SULRU WR GHWHUPLQLQJ WKH SRUWIROLR |EDODQF
UHTXLUHPHQW VXEMHFW WR WKH IROORZLQJ
L 7KH DVVRFLDWHG 5(& PXVW|EH UHWLUHG ZLWKLQ
PRQWKYV RI WKH GHFMMU MKMW\ SURGXFW LV
JHQHUDWHG
LL 7KH 3&& SURGXFWV ZLOO|QRW FRXQW WRZDUGV WK
SRUWIROLR EDODQFLQJ UHTXLUHPHQWYV
LLL 7KH 3&& HSOUHRAWHIFWY. WD\WVVRFLDWHG ZLWK
FRQWUDFWV RI OHVV WKDQ \HDUV ZLOO QRW EH
VXEWUDFWHG ZKHQ FDOFXODWLQJ H[FHVV
SURF X UH P HEHWF WELHRHD &R Z
&38& G DQG H

&DOLIRUQLD (QHUJ\ &RPPLVVLRO (QIRUFHPHQW 3URFHGXUHV 6HFWLRQ




3DVDGHQD :DWHU

3RZHU 536 (QIRUFHPHQW

3&& DUH SURFXUHG DV D 3EX(
HQHUJ\ IURP WKH HOLJLEOH UHC(
FODVVLILHG DV 3&& HOLJLE(
UHVRXUFH HOHFWULFLW\ SURG
UHTXLUHPHQW RI HLWKHU

D +DYLQJ D ILUVW SRLQW RI
&DOLIRUQLD EDODQKD®UQUXWV KI
RI LOWHUFRQQH FEAXWRICR 2 LMD K LG
VHUYH HQG XVHUV ZLWKLQ D
DXWKRULW\ DUHD RURPVPKKIG)
UHQHZDEOH HQHWI\ LQWWRRXU
EDODQFLQJ DXWKRULW\ ZLWKR
IURP DQRWKHU VIRIXQ FHR RSV W
DQFLOODU\ VHUYLFHV UHTXLUH
VXE KRXUO\ LPSRUW VFKHGX(
EDODQFLQJ DXWKRULW\ 2QO\
VFKHGXOH DFWXBQOE\JHWXHII
UHQHZDEOH HQHUJ\ UHVRXUFH
3&& RU

+DYLQJ DQ DJUHHPHQW EHW
DXWKRULW\ LQ ZKLFK WKH HO
UHVRXUFH LV ORFDWHG DQG
DXWKRULW\ WR G\IGIPH OB 6 ®\U W
UHQHZDEOH HQHUHI\ WRH WRKKH
EDODQFLQJ DXWKRULW\

) @O H OZQWHKX P WMR
PHZDEOH UHVRXU

D&3 UBDQKBZWEKEHH |
s XEQY VP XPXRIW  PH

 QWHUFRQQHFWLH
RWM W/ \SRLQW
IWWLBHLY XVHG WR
&DOLIRUQLD ED
(OBIGILEOH
RDOLIRUQLD
XW VXEVWLWXWL
G\H UHDO WLPH
G WR PDLQWDLQ
PH LQWR D &DO
WKH IUDFWLRQ
MO LIJLEOH
VKDOO FRXQW Wi

ZHHQ WKH EDOD
LIJLEOH UHQHZDE
D &DOLIRUQLD E
FRIDMVIURP WKH
&DOLIRUQLD

FLDWHG
FH 7R E
3 QWHHUU \

HW WK

RQ ZLWHK

ODQFLQ.

QJ HOHF

DQ KRXL
LIRUQLD
RI WK

RZDUG W

QFLQJ
OH HQH!I
DODQFL(

3&& HOHFWULFLW\ SURGXFWYV
HOLJLEOH UHQHZDEOH HQHUJ\ U
DV D EXQGOH" PDWFKHG ZLW
VFKHGXOHG LQWR MD&EFOQURDRQWIH
VXEVWLWXWH UK ROUMVAH SRLQW F
WR WKH WUDQVPLVVLRQ JULG IR
HQHUJ\ UHVRXUFH DQG WKH U
LQFUHPHQWDO HOHFWULFLW\ P}
‘(&& VHUYLFH WHUULWRU\ EXW
ERXQGDULHV RI D &DOLIRUQLD [
7KH FRQWUDFW IRU WKH LQFUHTF
H[HFXWHG DW WKH VDPH WLPH R

PXYW EB[UPXQM &RD
HVRXUFH DQG EH
K& 3 Q PGP W & W DI
FEWDL WA XIR) RR D

'l LQOWHUFRQQHFV
) ERWK WKH HOLJ
HVRXUFH SURYLG
(VW EH ORFDWHC

RXWVLGH WKH

“DODQFLQJ DXWK
PHQWDO HOHFWU
J DIWHU WKH FRQ

UHQHZDEOH HOHFWULFLW\ SURG)

WHG E\ L
SUREFEXL

D IFAQHHUWI J\

VLRQ
LEOH UH
LQJ WKI
5 ZLWKL
PHWHUH
RULW\ D
| FLW\ P>

WUDFW

KFW

$ EDODQFL QW LIVXWIKR WHLQWWLLEAD HU HRWS R QWHH/IRIOWF HQS O D @\ FDHK HRIOEIQRIWEIDLO D Q F H
EHWZHHQ ORDGV HQSRUW VP DRGWIM 8 HY EWDRQ ZILQWK BRWER GLWASISIR UW L Q J
LQWHUFRQQHFWLRQ LPHT XDOQE R QQU D\NRIRMD QR IHYJI LIFOXGH WKH &DOLIRUQLD ,QG

2SHUDWRU 3&%$,62° GHKWH ' HRIDIQIRHQW

WKH %DODQFLQJ $XWHRWMOLRRUQUDV &Rol$3 & HV WD BILILHUUD 3D F L XU ®RZAHNU

RI :D¥wHU BRZAHIPBUHIWIIDDMOLRQ 'LVWULFW
3633°

3
’
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3&& PD\ EH SURBRUP® WO\ IURP &8 KH ODQHRIXIR R |
SURGXFHG E\ WKH UHQHZDEOH UHVRXUFH 3:*XQEXQGOHG"’
(OLJLEOH UHQHZDEOH HQHUJ\| &BHVBRGFWKHUMHDAWHUFL!
SURGXFWV RU DQ\ IUDFWLRQ RI |WRHPYOHRWULFLW\ JHQH]
LQFOXGLQJ XQEXQGOHG UHQHZDEOH HQH[UJ\

FHUWLILFDWHY FUHGLWYV WKKHDMUGW HQIRMD TXDOLI\ XQGHU W
RI 3&& RU 3&& IDOO ZLWKLQ 3&&

JRQJ 7HUP &RQWUDFWYV

3:3 PD\ HOQOWHU LQWIRRD RRREOER@DWHUP DQG VKRUW WHUP FR
DQG DVVRFLDWHG 5(&V %HJLQQLQJ -DQXDRHNQW RI VDRAH C
SURFXUHPHQW 3:3 FRXQWWDOWRZDYLD WK HRD FOWHDWQ GRWEY
UHTXLUHPHQW LQ HDFK FRPSOLDQFH SHULRG ZLOO EH IURI
GXUDWLRQ RU 3:3 ROMHUWKKISSDRU HRHEP HB WW QIHRRAZD EOHJHB® U
UHVRXUFHV $Q HOHFWULFLW)\ SURG X MW WRZDAGE | WHE DR G &
SURFXUHPHQW UH T X\ UH®IHYQW LARIQWLK BW RIS XFOW W SLLUFR MK\U H G
D FRQWUDFW Rl DW OHDVW  \HDUV L QHPH@W L R9HROULD QV
PDWFKLQJ LQFUHPHQWDO HOHFWULPF LDFWL R | QIRW DHIVRW L D W
LQ GXUDWLRIHRVKLG RAUHHPHQW

$GGLWLRQDO 5HTXLUHPHQWYV

L 536 SURFXUHPHQW WH LY¥XUPHTBWEG BFRPOODLQ\QFH SHULF
ZLOO QRW EH DGGHG WRHWMKMHUSBXEURPKQWY RI D IXWXI
SHULRG

LL 3:3 PXVW UHWLUH 5(&V WR PHHW LWV 536 SURFXUHPI
PRQWKYV IURP WKHRLQULKH DBORHRIDMK RABRHYKBIDVVRFLDW

LLL ,Q JHQHUDO 328V PD\ QRW XVH 5(&RU@UDSX35S RRHD @
JLYHQ FRPSOLDQFH BMIQ RIEQ EH WSKDM RRE/ KEHH J3.MW HD RW 5 (&
UHWLUHPHQW +RZHYHU &(& 5HVROXWLRQ 1R D F
DOORZ 3:3 WR UHTXH\AW&W KIHW VXK G QA KUH & R&J WRLG DV R
VSHFLILHG 536 FRPSOVBRQED XS\HUHRG U HKG B DS2Q DEHGZXWH G
IRU WKH IROORZLQJ SBI&J ERE S DK P QY ROWWGRE MX\H RG&
RQ ODUFK

LY 3:3 PD\ QRW SURFXUH RU UHWLUH D 5(& WR PHHW LWV ¢
IRU D FRPSOLDQFH WBHUH®REY WKKHV GD W H  RH OJHHRWULDRW WF
DVVRFLDWHG ZLWK W@&DWHSEKHR B (& KDV SBRARWHG E\
H[DPSOH 3:3 PD\ QRW SURFXUH RU UHWLUH WR RHHIWHU
LWV VWDWH 536 SURFPHIDRHQ VR U MKH. DQFH BRIRIRIG QR

,UULJDWLRQ 'LVWHKHFWVWHUQDSH /RBHULKRORISDER 3:3 LV LQ WKH &$,62 EDODQ
DXWKRULW\ DUHD

38& VHFWLRQ E

38& 6HFWLRQ E

"HVWHUQ (OHFWULFLW)\ &RRKI IQRIOWS QR | RWXDHFIICRQDO HOH¥WHUR UHOLDELOLW\ |
LQWHUFRQQHFWLRQ ZKLFK LQFOXGHV Q :SIWRMLQFI8¥ VDMBNVHR/UW KBQQ GLDMD OH[LF
38& 6HFWLROQ E

38& 6HFWLRQ E
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UHWLUH D 5(& JHQHUDWHG LQ 1RYHPEHU UHTWIRUPIIRH® W.W
IRU WKH FRPSOLDQFH SHULRG LI IEE& GLEGWQAW

YHEUXD U\

&LW\ &RXOQFLO 'LVFUHWLRQ
7KH &LW\ &RXQKFIHOWKID @& L \DFSLSHUMR IYRIQ WRHRVGHL F\W3 R3U

UHFRPPHQGDWLRQV ZLWK UHVSHFW WR

L 7KH PL[ Rl HOLJL HQMH WH QHAREQM HV: S ISRKRMAXHD® &\ VBR W |
536 3URFXUHPHQW 3@DQ KR W B WBW L \RQIWDYR GR6 RU WKF
VWDWH 536 PDQGDWH

LL 7KRVH DGGLWLR@BRUHDHSDRAROHGHE\ 3:3 IRU SXUSRYV
UHVRXUFH DGHTXDF\ DQG UHOLDELOLW\ DQG

LLL 7KH UHDVRQDEOH FRVWV WR EH LI§FAXHQHZADEO BQRU
UHVRXUFHV WKDWURDS EY BO®RFAG E\ WKH XWLOLW\

SHYLHZ Rl WKH 536 3URFXUHPHQW 30DQ

3:3 VKDOO SURYLGH BWRHVWRVNQIQBQG RU XSTDRWHIG F5I3 8V K

3URFXUHPHQW 30DQLIR FRQW\GEHRIWFLR Q PDIQH® W H ¥ X ORG\LR\

WKH 536 UHTXLUHPHQWY DQG RU VLJQLGLFDRMX BKPBQMN 3ROMD

DV D UHVXOW RI 536*BURFXBEHRPBEQ® WKH BQ8 33URFXZHP O |

EURXJKW WR WKH &LW\ &RXQFLO RQ D QHDW QHHIG HD& R D MLWXEC
WKH 536 3URFRDBPH®W EH SDUW RI WKH ,53

6(&7,21 % 38%/,& 127,&( )25 536 352&85(0(17 3/$1
3:3 ZLOO DGKH UROWRZNLIQJ JXLGHOLQHYV

3RVW SXEOLF QRWLFH SXUVXDQW WK HNMK M RED&OLSK\ 02 RKQFZ
GHOLEHUDWH K& SXEQURRUWPHQW 30DQ

&RQWHPSRUDQHRXYV@\RQ RWKIH\ GADRNHH & WWILFRHD RQ W KO-RPBE HWL Q
SURYLGH DQ HOHFWKR I3 BRRFRUHPHQW 3®DRX DHXGBGWR W R K
SRVWLQJ RQ &(&fV ZHEVLWH 7KLV UHTXLBHBHQ@W IZGABO/ E\
8QLIRUP 5HVRXUFH /R MMDKADRAWU O18PNYV WR DMKEYV LQIRUPDWLRQ

8SRQ GLVWULEXWLRQ WR WKH &LW\ &RXQFLO RI LQIRUPDW
UHVRXUFHYV SURFXUHPXMIXW M VEODOW RV DIEE DAR @QVQE WWULL B WE RS X
PHHWLQJ 3:3 ZLOO PDAINCHWW R Q VW Y QI O D BDAHG VBRI RAWWK IS 15 XNEKOH. R
ZLWK DQ HOHFWURQLF FRS\ RI WKH GRFXPHDME WMUNFRVW
UHTXLUHPHQW ZLOO EH VDWLVILHG LIV3aVBRSWKHLGRNXWK R V8
LQIRUPDWLRQ UHJDUGLRU RAFKINY MRQWKH GRFXPHQWYV

38& 6HFWLRQV I
&KDSWHU FRPPHOFLQJ ZLWK 6HFWLRQ RI 7RV GBIRRH WKPHYIW L8RREG H
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6(&7,21 & (;&(66 352&85(0(17

3:3 PD\ DSSO\ H[FHVV SURFXUHPHQW LQ R\WQIKWRB 8 OARREL B R
SHULRG LQFOXGRKIHRPSOROORZAHRYHYHU WKHUH ZLOO EH Q
RI GHILFLWYV EHWZHHQ FRPSOLDQFH SHULRGYV

3&&& SURGXFWV PRODAQRWMGHHV AH[FHVYV SURFXUHPHQW

3&& SURGXFWV WKDW ZRXOG RWKHUZQGHWKHD W OHD[W W LH G HV
PD[LPXP OLPLW IRU B&&VXEWUWFWHG IWRRQ@WRH H[FGINXC
SURFXUHPHQW

3ULRU WR -DQXDU\ HOHFWULFU W R 8 WRIG®XFWVRS LORHAKW
\HDUV LQ GXUDWLRE & LORPEW KX E I/VOFDIRGD BULROXRHRHQW X
JUDQGIDWKHUHG 3&RHQWILYURGEHH DKPRQBEHHIF WPWRGWG \
HIWHQG WKH WHUPR I WKKH GDXFIHDWAHR® FR QW BRE WH® OURI F
RULJLQDO FRQWUDFW H[HFXWLRQ GDW M KM R, WXUR B R U I§ FSHHTE\
XQGHU D FRQWUDFW WKDW KDV EHHQDI/RWHQGHDBUVRLD W R WD\
WKHQ WKH HOHFWULFLW\ SURGXFWV JHQHUDWHG DV RI WKt
DPHQGPHQW RFFXUV ZOXO CGEH\HIDL H{EBWQMRURFXUHP

7KH QXPHULFDO H[SUHVVLRQ RI WKH H[FHVV SURFXUHPHQ
SHULRG HQ®EEHHIU'HFH LV

Excess Procurement = (EPx) — (RPSx + S3x+ STCy)

EPx = Electricity products retired and applied toward the RPS procurement target
for the compliance period X

RPSx = The RPS procurement target calculated for compliance period X, or the
amount of RECs applied to the target, if greater than the target

S3, = Retired PCC 3 RECs that meet the criteria of Section 3202 (a)(1)!8 in excess
of the 10% maximum for compliance period X

STCx = All electricity products that meet the criteria of Section 3202 (a)(1) or
Section 3202 (a)(3),'° are associated with contracts less than 10 years in duration,
and are retired toward the RPS procurement target for compliance period X

38& 6HFWLROG DQG D %
3UH 5XOHPDNLQJ $PHQQGPRWOAMHP MRWWKHR FIEERUHEDY ERY WEXRU W IROLRFBWDQGDUG ||
SXEOLFO\ 2ZQHG (OH&EDMWVWILIRBWILD (WHH Y PEHRPEPHE VALIHRIXODWLROV (IIHEWLYH $SULO

&0) 6HFWLROQ + 2SWLRQDO &REXEVIBROWHRIHDD/ XUHRV([FHVV 3URFXUHPH(

7KH HOHFWULFLWHSSRRBEEOFWH BXS/XW V XW QRN WR@HBRQWIIDFUHHPHQW H[HFXWHG R
SURFXUHPHQWVAVAVMHEH GWIR D SRUWIROLR FRQWOBQWHDQYHORCGHBURRXKHP
FDOFXODWLRQ REWBBERUWHRILUHPHQWYV
7KH HOHFWULFLWXBHE& GXRW XIQSW RRZ Q@ HRRKW 8§ MRW HAMEQEWHHR H AX- X QH
EXW WKH HOLJLEOH UHQHZDEOH HQHUJ\ UHVRXUFH GLG QRW PHHW WKH &DOLIRUC
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7TKH QXPHULFDO HH$RHIWW FRU RFFKH H P H QWWEHUPR.MS/OHLG QR H St
HQGLQJ 'HFHPEHU DAIXX® O FRPSOLDQHD IS\HHULRE WKH

Excess Procurement = (EPx) — (RPSx+S2x+ S3x)

EPx = Electricity products retired and applied toward the RPS procurement target
for the compliance period X

RPSx = The RPS procurement target calculated for compliance period X

S2x = Retired PCC 2 RECs that meet the criteria of Section 3202 (a)(1) or 3202
(a)(3) and that were not applied to the procurement target

S3x = Retired PCC 3 RECs that meet the criteria of section 3202 (a)(1) in excess
of the 10% maximum for compliance period X

JRU 3&& SURGXFWV FRQWUDFWV RI [FQIWV & XSULRF XRIQ FPHDQ W F
3&& RU 3&& FSWRGKDOO QRAVDEHHH RN QW BH R RX

&RQWUDFWYV RI DQ\ GXUDWLRQ IRU 3&&H RWHS&& H G UWRREZDOF
FRPSOLDQFH SHULRG VKWIO® IRW BHUBWOGRBXVHEeBEW MR
SXUSRVHV RI FDOFXODWLQJ H[FHVV SURFXUHPHQW

6(&7,21 ' 92/817$5< 5(1(:$%/( (1(5*< 352&85(0(17 ,1 (;&(66 2)
67$78725< 352&85(0(17 7$5*(76

, I WKH &LW\ &RXQFLO HVWDEOLVKHV 588 &RDQWVRIRQLB: 3 KRBKH
7TDUJHWRW SURFXUHV HQHUB\ "WRHHGBRHAH3 2SWLRODONEQYWRPF
VHUYLFH XQGHU 30& RU D VKDUHGHUM@QHAEOMHYV HUHZIL
UHVRXUFHV SURFXUHMGKHQVW[IFWXWHRU\ P GE HPXRG WKRDGDX WD U\ |
QRW VXEMHFW WR

$Q\ PDQGDWRU\ HQMNLUWELHRRHOXQ SHR 6WOWHVLRQNY RU UH

$Q\ UHVWULFWLRQ IURP FDUU\ RYHU RHT XEBDQWL QB PSR DIO
3HULRGV VDOH SXUFKDVH RU H[FKDQJH RU DQ\ RWKHU XV

UHTXLUHPHQWY ZKHQ WKH RULJLQDO SURFXUHPHQW FRQWUDFW RU RZQHUVKLS D
FODVVLILHG LQWR D SRUWIROLR FR QUWRWQ WHF DQRHIRGHK G3 U@ FXKHH FB Q WXDIDOMLRQ R
UHTXLUHPHQWY ,I FRQWUDFW DPHQGPHQWYV R W REHDVFHD Q/DRIQVOMIWH EDXQFLW\ F
TXDQWLWLHV RI DQQQFW H B QH WKL RVPIEW  FR UWMKHERRHNDH\Y MEB H UHQHZDEOH HQHU
UHVRXUFH RQO\ WKHFBINK'S IRRIF¥HMBXSJULRUWKR GXOQEH FRQVLGHUHG WR PHHW WKH
WHUP Rl WKH FRQWUREFW R [HFXMWHG S UTKIH SWHRAEXIUGDRH GO HR R GIXFFMWM SURF X UH G
DIWHU WKH HIQIG @D OV K R QRAPXD/AW EMHRUPD VVLILHG LQWR PUS POV RROQ @ RZR Y WHH G W UA/DI!
EDODQFH UHTXLUHPHQWYV
$V GHILOHG6HFWERQ F




SDVDGHQD :DWHU 3RZHU 536 (QIRUFHPHQW
$Q\ UHTXLUHPHQWFWRRQRURUWHS RWWIROLR PROWHQW FDWH.

$Q\ UHSRUWLQJ RRH3XEDILIFUHRBWEN WKH & (&

6(&7,21 ( 536 352&85(0(17 3/$1 /,0,7$7,216 $1' 5(/,()

3:3 ZLOO XVH LWV EHVW HIIRUWY WR SURFXUH DGHTXDWH V:
IRUWK LQ WKLV 536 URJRDPHPOI® WKBH 536 BDDRF XKRZAHYGW 33:3
ZLOO DW DOO WLPHWROLDRDAIQVV \NVQHE AP [SIURW B UG PDIYGAW FRV\
UHWDLO HOHFWULF VDOHV LQ DFFRUGDQFH ZLWK WKH DSSL
DSSURYHG E\ WKH &LWUQ@RX @D UKRPRYPLUWN WKDXWDWEGRQV E
3:31V FRQWURO PD\ DULVH DQG SUHYHQWWREXURPHRWIZTOOUE
LQ D WLPHO\ PDQQ HUNDZLG K RQAFIKV WHP LWDWLRQV

,Q WKH HYHQW 3:3 GLVFRYHUV WKDW VXFXURRYRIE QWL RI\3 PID
PHHWLQJ WKH HPHRIWRFRUIHWYV VHW IR UPMRHQWNVXKUR JBI6P (Bl
ZLOO QRWLI\ WKH &LW\ &RXQFLO RI WKHK RGW KUV B ( BR QRGUW WILH
DSSURSULDWH 3:3 PDLMAHCGE BREV 3 RFYU H PG XA\OLL@ QR SSUR®
DQG LPSOHPHQWDWLRQ

7KH &(& PD\ UHGXFH D SBIRRKXUHPHQW WR WKH H[WHQW 3:3 G
LW FDQQRW FRPSO\ EHFDXVH RI FRQGRWHRIOY BMKR QG & WD\ FR
XQGHU DQ\ FLUFXPVW BQRF XUHEG KRN WREH L JIDMARD RISB&FHQ\
IRU DQ\ FRPSOLDQFH B® U RG R EHDALHPEH U

'"HOD\ RI 7LPHO\ &RPSOLDQFH

7KH &LW\ &RXQFLO PD\ PDNH D ILQGLQJ WKARQWR QG LAM[LRQ
GHOD\ WKH WLPHO\ FRPSOLDQFH ZLWK 58 6GSURFXG HRHEHFE W
RI WKH &(&TV (QIRUFHPHQW 3URFH G XJURAPX UHPRHQME MDD UD

DQG EDODQFLQJ UHTXKUFPHOWWQRH SPBLRGL QX FKDD O E

OLPLWHG WR RQH RUZP®U i OR{V\W K H R B OBDARO DG HDRCRX VW U D W H

3:3 ZRXOG KDYH PHW LWV 53 6USHPRHRQW YA FER@BK RIBH TRKKE H O D \

L 7KHUH LV LQDGHTXDWH WUDQVPLVVMRQH GBS\ B LWL WV RA
GHOLYHUHG IURP HOLBIEOH\ UHIQWROPEPHY RO L BUEROIRV
UHQHZDEOH HQHUJ\ UHVWRRUW K HS H RMHIGW. @5 S\OKHF FEXQIHJ H X
RSHUDWLRQDO SURWRFROV RI WKH &$VWRDWKH &LW\ &R X (

D 3:3 KDV XQGHUWDNHQ DOO UHDVRQDEOH PHDVXU
FRQVLVWHQW ZLWK HWVOREDOJDWWLIRYHE ZDE B QIGI G H |
UHJXODWLRQV WR GHYHORS DQG FRQWXWUXF@®HYHZ \
WR H[LVWLQJ OLQHV LQWHQGHG WR WHORMEOM H
UHQHZDEOH HQHUJ\ JKHW RX WRAHN H LSH BW D MARYH LR U |

38& 6HFWLROQ F
38& 6HFWLROQ




S3DVDGHQD :DWHU 3RZHU 536 (QIRUFHPHQW

E 3:3 KDV WDNHQ DO S HIUHDDWVIRRQDED R HRD V KUFHRV WR P D
HIITHFWLYH SXUFKDVHMURP HIHRWEQALWHQHZDEO]
UHVRXUFHV LQ DGYDQFH RI WUDQVPLVVLRQ DYDLO

LL 3HUPLWWLQJ LQRMKIFB FQH FWRRGDRHFEH S URFXH IBG G1OLJ
UHQHZDEOH HQHUJ\ UHVRXUFH SURMHP¥X\S SRYU R\ KHHQIH] ILE/
UHQHZDEOH HQHUJ\ UHVRXUFHV DYDLODBEOHVWRO SR | 7@
WKDW

D 3:3 SUXGHQWO\ PDQDUHVANBRURHARRGRQWHEXWRQR)
KROGLQJ VROLFLWDWLRQV IRU 536 HQ\R LFEOIDUHN H M/V R
SDUWLFLSDQWY DQG UHO\LQJ RQ D VXFMWFLWRW Q
DFKLHYH 536HBHRPXUHTXLUHPHQWYV

E 3:3 VRXJKW WR GHYHORS HLWKHU LWVJRZQ HOI
UHVRXUFHV WUDQVPRYYPHR® WR HDUBWUEOH UHQH:Z
UHVRXUFHY RU HQHHG\ WWR/ RUDNHIJXDPWH GILILEO
HQHUJ\ UHVRXUFHYV

F 3:3 SURFXUHG DQ DIPXRPSRPDDWMH RIQSURHIHPHQ!
WKH OHYHO QHFHVVDU\ WR FRPSO\ ZLWK WKH 5
IRUHVHHDEOH GHOD\V RU LQVXIILFLHQW VXSSO\

G 3:3 KDG WDNHQ UHDVR®@DB®H SRIHRFXXWH FRVW HI
GLVWULEXWHG JH@RHAIDEDUIR B AEX® ®OHG 5(&V

LLL 8QDQWLFLSDWHG FXUWDLOPHQW RRAUHF®IVIZBDO®HQUFRBWY D
WR DGGUHVV WKH QHHBYV RWWHKH RB D QEL QUK B XGWHRDAL R/
WLPHO\ FRPSOLDQFH WRXQ 6 QQRYFUHD XK IL QU H P IDWKRDRHV
JDVHV

LY 8QDQWLFLSDWHG LQFUHDVH LQ BOWDRO ¥PDOFHRNV B XHR W)
SDUDJUDSK 3HOHFW UL R FIDW ERQ L U MOHUWWAHF \M RWYX HUK DX S !
E\ QDWXUDO JDV RU RWKHU PHDQ 7KLWRQE®RGH VK REXWY
HOHFWULILFDWLRQ UWFPRYQDWXDDMD JDV@ KHDWD®XRY
SWUDQVSRUWDWLRQ HOHFWULILFDWRIRWH GZW RF KWIKQF G X G1
LQGLUHFW XVH Rl HOHFWULFLW\ WRGSRIWKH Y KL\ROHON W
3:3 ZLOO GHPRQVWULRMH RARWKHG HPWRUW KISHE (&L HG
(QIRUFHPHQW 3URFHGXUHV LQ GHWHUPLQQWY WKPMWO\W
FRPSOLDQFH

&RVW /LPLWDWLRQV
L 7KH &LW\ &RXQFLO PORWGERIW WODACHWIWERRRXVHR QWK
HISHQGLWXUHV XVHGLWR 5RP SOREXWHKPHWW B NFKLERRNPWM (
OLPLWDWLRQ UXOHV VKDOO HQVXUH WKDW
D 7KH OLPLWDWLRQ LV VHW DW D OHDWGOG WRIVW S
LPSDFWYV
E 7KH FRVWV RI DOOUBOGRWXGHWRA@WUKE ®FKUHYLQJ !
FRXQWHG WRZDUGBXKHWKH IOVMPWWR/LRQ ZLOO QR
FRVWY WR SURFXUH HOLJLEOH UHQHZDEOH HQH
YROXQWDU\ UQHRQ SYUDOUHKB UVHOQHZDWORQ SURJUDP!
LL,Q DGRSWLQJ FRMOD IOV P W B V&LLRVQO& ARQQ B D@ ARIOMDKBHIRO OF
D 7KH PRVW UHFHQW UHQHYREOHNVHEBHU3IBBRBFGUH P H (
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E 3URFXUHPHQW H[SHRSSWRURDWMKDWH HR[ISHFWH UC
EXLOGLQJ RZQLQJ DQG RSHUDWLQJ HOLJLEOH UHQ
F 7KH SRWHQWLDO WKDW VRPH SODQQHG UHVRXUFH
FDQFHOHG
LLL :KHQ DSSO\LQJ SIHRFEUWRHBW XQ GH W VD @ IDFRARSDWHLAR @ R
3:3 ZLOO DSSO\ RQO\ BUKARRNHU WRSIQW RH [ SW QDGLHV X H H I LW/ KAD
XQGHU WKH DGRSWHG FRVW OLPLWDWLRQ UXOH
LY $GRSWHG FRVW OLPLWDWLRQ UX®HVEH /D N B G COQG W KSHD
WKH SURMHFWHG WRKWW R BHRRAXLQH P H Q M[ FUHHHT & V. UMKPHH G RAY!
OLPLWDWLRQ

3RUWIROLR %DODQFH 5HTXLUHPHQW 5HGXFWLRQ
L 7KH &LW\ &RXQFLO ZLOO DOORZ IRU WKH UHGXFWLRQ E
UHTXLUHPHQW IRVUS3IRRLILIRBRPSOLDQFH SHULRG
LL 7KH QHHG WR UHGXFH WKH SRUWIR®ER FEX\OW GKFHY WWH T
UHVXOWHG EHFDXVH RI FRQGLWLRQV EH\RQG WKH FRQW L
LLE UHGXFWLRQ RI WKH SRUWIROLR EDODQFH UHTXLUHPHOQ
DQ\ FRPSOLDQFH SHPER® DIWHU ZHFOD QRBRWUHGFRQV
LY,Q WKH HYHQW WKDW 3:3 UHGXFHV PWY VB8R URW R3EILR EW®H
FKDQJHV PXVW EH DGRSWQRGVNDRMH® BHEOLDIN DUDYWMS L Q
FDOHQGDU GD\V DGYDQFH QRWLFH WR WKS$S&RS UDRW HP
LQIRUPDWLRQ LQ DQ XSGDWHG UHQHZDECHP HQW UI® DG V|
VXEPLWWHG WR WKH &(& 7KH QRWLFHQFR FRIGXLGHB HQR
UHGXFWLRQ DQG WKHWE 380 DOREXVWPHIF QX G IWKADWQRA
D 7KH FRPSOLDQFH SHWKRQJHGAXEWILRQ PD\ EH DGRS
E 7KH OHYHO WRKEKLFKGXBHG WKH UHTXLUHPHQW
F 7KH UHDVRQ RU UHDVRQV 3:3 KDV SURBRVRG IRU [
G $Q H[SODQDWLRQ BHERIZHAEXHWQRB U HXOMRKGE |U
EH\RQG WKH FRQWURO RI 3:3

JRU WKH SHULRG IURP WIRQXIFPHWWPEHU FOXVLIY® 3:3 PD\ DGMX
LWV UHQHZDEOH HQHWDUSBIRWX WHRP HQWXWH MHK@W RN KDHG S U R/ |
HOHFWULFLW\ ITURP @B LBIOEHUH\ UHOHRZOUEFMHW L RIQD ZA-RAPKE LY K
SURFXUHPHQW RI HOHFWULFLW\ IURP XQDQELEBDEPUHYV VLIRS
DJUHHPHQWY GRHV QRWD M [FHWO LW KWD ®IRW KRD VB :BRESOLLY Q
SHULRG

3:3 PD\ OLPLW LWV SURFXUHPHQW Rl HOXKUFRFOMHIRHQWMEDYE
FRPSOLDQFH SHULRG WR WKH JUHDWHUDRDORLZ 3VBHVTWRBQ\
SURFXUHPHQW RI HOHFWULFLW\ SURGXRWVYHVRRUF®HLVI IGEXQH
WKH FRPSOLDQFH SHULRG ZKHQ FRPELWHGFPZEWRARWWHRROQW

&ROVLVWH®E VHRKLRB Q H
6SHFLILHG LO &DOLRPPQVY LIMHYQVRUFHPHOW 3URFHGXUHV 6HFWLRQ D
38& VHEWLROQ H

$V SURY L6GHHGV LR Q D RU WMKH (QBIOUMNRE RPPLVVWHERW 30 RRAHGHMUHV
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FRDO ILUHG JHQH UDARIPFREQ LAOXUAH 5 MKHRIG 3VRIQ RVWRWIF®! UH

VDOHV GXULQJ WKH F®P RULDIQFH SSHWHEWOQWO RYDIOMY URU

FRPSOLDQFH SHULRG

L )RU SXUSRVHV RI WKLV SURYLVLRQ DRQ\D DRLGS REZQ H UK
DJUHHPHQWY PHDQV FRPPEWRHEGMWNV\ IR D FRDO ILUHC
ORFDWHG RXWVLGODWION N QD WHH R LIQMIK @M 3:3 EHIRR U
WKH ,QWHUPRXQWD L QVKRZW U \3 QR MWH VF XWELVHHGET XVHRQ WHO XFCRVG LU
HIWHQVLRQ RI WHKH ®XUBWPRQVRIRW HBVXOM MORIV® Q QT C
RI HQHUJ\ GHOLYHUHG GXULQJ DQ\ FRPSOLDQFH SHULRG

LL 3:3 VKDOO GH P RIDOAWRIDWFH Q\CKIDML R Q | RUK B LFYRIF/RAL RAHPQHVD |
ZRXOG UHVXOW LQ VLFQHDILAFD @\R H AR QURR W/IKLDON FKIY QURAP\M
VXEVWDQWLDOO\ PLWLIJDWHG WKUR X 1KV UHVDOO\ FMORDQWI
WKH IDFLOLWHNDR UEFROWKMHID VX UH V

$GMXVWPHQWY PDLIEMHQUBISSXURMBG 536 PIDRF XV HPHEYW TXHQ!
SURMHFWHG WR DG YHPUVHOL DEIHAW \HRIMWAHVRXUFH DG

6(&7,21 ) 5(3257,1*
3:3 ZLOO VXEPLWRUWEBR WBW& DV UHTXLUHG

3:31V UHSRUWL QJ FRAXARY WU HFR/ S UFRAH V& U RVG/XFIBVSWRF X U H
UHTXLUHPHQWY ZLOO QRW LQFOXGHHVZIDE GR\HOW WR SHRRX!
IRU 3:39V *UHHQ 3RZHKDUHNGELBE QMY BNEOMWURQ SURJUDP

3:31V FRVWYV |IRU LWV *UHHQ 3RZHU 2 SMQHWQD ML F® C5WHRG WIHR
EH UHSRUWHG VHSDRDWWY ON R USRIMR EXWURIGH DWW N WUR FRRAMWS 3 : 3
536 SURFXUHPHQW UHTXLUHPHQWYV

,Q DGGLWLRQ WR WKH DSSOLFDEOH WH&RUWRQFHPHTDXLU
BURFHGXUHV LI 3:3 HIFOXGHV IURP LWM DQI) XDIQ K ZHMEIDLHD HA
UHVRXUFHV SURFXUHG IRU 3:31V *UHHQ 3RERMH 28\WHRO RIUR
SURJUDP 3:3 ZLOO UHSRUW WKH IROORZLQJ LQIRUPDWLRQ
LLL 7KH WRWDO QXPEHU RI 0:K Rl HOHFWULFLW\ SURGXFW
UHVRXUFHV SURFXUHGKIRW XHUHH \ADHG LMLHG \W RV S/IRPM UR
SXUVXDQW WR 3:37V2SWHIHRD RZ WKDUHG UWDRIQ SRR UBIP +
LY 'RFXPHQWDWLRQ WHKPRQWXHDW®(8YJ DVVRFLDWHG ZLWK
SURGXFWV ZHUH UHWRQHEBHK® 0% (R ] 6 WIKQH FDXWWWIRFALFSWD W
Y 7KH WRWDO QXPEHWFEWUDFKWRBHRG DRMMWAV/3SHIROXGHG WRP
LWV DQQXDO UHWDLO VDOHYV

BHFWLRQ RO LWRKWQ&D (QHUJ\ &RPPLVVREGGRURUVFHPHQW 3U

'5(*,6 LV WKH :HVWHUQ 5HQHZQEOBWORIY , QIR UPQWLIRREH 6 WQEHPQWO W HQHUJ\
WUDFNLQJ V\VWHP IRU WKH UHJLRQ FRW\HSRIFCU B R/E@IEIR0/ W (8LEQ (:G K*F 8 WLLFILF N V
UHQHZDEOH HQHUJ\ JNQHWY WKW WRIRVHAPVENUXVQ QUKHHVIMLDEOH GDWD DQG FUHD\
HQHUJ\ FHUWLILFDWHYV 5(& IRU WKLV JHQHUDWLRQ
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YL 'RFXPHQWDWLRQWKKREL&Y MIKDWGHG | XD UBYWDDQ Q/DC
PHHW WKH FULWHULD IRU 3&&

D $ GHVFULSWLRQ RI WKH HIIRUWYV WDNHQHEWZ:IBFWR

SURGXFWV ZHUH SUREXWHGHIQRPDIEOHJ H QHRED WH@R X

LQ 3:39V VHUYLFH WHUULWRU\ RU LQRUSDVWQ BIESXHQSWU

6(&7,21 * (1)25&(0(17

7KH &LW\ &RXQFLO GLUHFWV WKH 3:3 *HQHUDO 0DQDJHU WR L
PHHWLQJ LQ WKH HYHOW QRVDW HHI 2L KH U HMBQREXE® R HQWH
UHTXLUHPHQWY DWWV &6 RYNR K ALHP WEW EBRIVD BURFE UM P HQV
30DQ 7KH 3:3 *HQHUDO QUFOWDIDIY HUKHEL @ (8% RRRSXGKDQRE FLQ Wi
PDQQHU DQG VFKHGXOH HVWDEOLVKHG R\QW K3H ¥ {0 B % H G XD\QW
&(&

7KH &(& KDV DGRSWHG HHUIIXO@WEBRNFHG KHPINQWURH@/IRIWLY DUV
7KH UHIJXODWLRQV LOBERKIBWHVDXQKEHOLEKLFK WKH &(& PD\ LV\
YLRODWLRQ DQG FRUUGHRFW DRO WK HYYGRBPIHG SKEMEWOLF XWI
IDLOXUH WR FRPSO\ DQG IRU UHIHUQDD 6RN D'W R GD W 5RIY R YUK H
IRU SHQDOWLHYV

$Q\ FRPSODLQW DJDLQ@WVBR3VBKK N Q LRUMGH B H DXL RH DHQW R U
UHJXODWLRQ RUG®HWRSRIHGHRLWKRQ& (& SHUWDLQLQJ WR WKH
DFFRUGDQFH ZLWKRDQLWOHR | WK H FWDLO L | RAHY XD B W G R QR/

$ FRPSODLQW PD\ EH LVVXHG IRU 3:3fV RD MOKU H HAT K LRIR-HFPIOQ V
WKH DSSOLFDEOH WHIXD B XYW RIRW LODARIREHGJW R WKH IR

J)DLOXUH WR PHHW HRHGH6 DB FXW IRUWKBQVRQYVV RNGKREIV H
FRVW OLPLWDWLRQWIDPRH® RBRPIBODD RPMAKHY XO(KVGCHWHKPLQF
FRPSRUW ZLWK WKHBBEQWY VSHFLILHG

J)DLOXUH WR PHSRWUW I IRO& R EDODQHAR WHABRNVRPAHRWKHU WKD
DGRSWHG FRVW OLPLWDWL R\ HDM\G FRP BEAIKOLEKH WK K. (&
GHWHUPLQHYV FRPSFHHUWHZIXWKHRKBRWY DV VSHFLILHG

)DLOXUH WR DGRSWHBPB®B630DRFE3E6 (QRRWHHFPRQVEBLQ R!
SURYLGH QRWLFH R®IKWHU RY XUHP DRVL R (B8 X\ERO WK B \& (/&8 BRI L H

38& 6HFWLRQ

6XEGLYLVLRQV RI VDRWLRQ &D@RUIRKGLD (QHUJ\ &RPPLVVLRQ (QIRUFHPHQW 3U
6XEGLYLVLRQ F RI 6HEWORRUOLM®I WKKJ\ &RPPLVVLROQ (QIRUFHPHQW 3URFHGXL
6XEGLYLVLRQV [RI 6IDFRMELRQ &DBLIWKBLD (QHUJ\ &RPPLVVLRO (QIRUFHPHQW 3U
6HFWLRQ &BOMWRMKMOLD (QHUJ\ &RPPLVVLROQ (QIRUFHPHQW 3URFHGXUHYV




3DVDGHQD :DWHU 3RZHU 536 (QIRUFHPHQW

J)DLOXUH WR VXEPLW D FRPSOHWH DQQXROW FRRS QRIMDKXF
GRFXPHQWDWLRQ RU LQIRUPDWLRQ DV VSHFLILHG

%HIJLQQLQJ -DQXDU\ IDLOXUH WWRUP RWWQW KUHH DXRLQUIH W i
VSHFLILHG

6(&7,21 + 9(56,21 +,6725<

X 9(56,21 , QLWLDOO\ $GRSWHG 'HFHPEHU

o 1HZ PDQGDWH WR FRPSO\ ZLWK 6%;
x 9(56,21 $PHQGHG -XO\

o0 ,QFOXGH XSGDWHVVRDQEGRRWKIIBDU SURFHVVHYV
Xx 9(56,21 $PHQGHG -DQXDU\

o0 6KRZ FRPSOLDQFH ZLWK 6%

o0 ,QFOXGH XSGDWHVVRDQEGRRWKIIBDU SURFHVVHYV
X 9(56,21 $PHQGHG 'HFHPEHU

o0 6KRZ FRPSOLDQFH ZLWK 6%

0 ,QFOXGH XSGDWHV RRWRHUWNIYDEMHNV VR GHDB VEU WKRIP P H

3:3 3RZHU ,53

6HFWLRQ &BOWRMOLD (QHUJ\ &RPPLVVLRQ (QIRUFHPHQW 3URFHGXUHYV
6HFWLRQ &BOMWRMKMOLD (QHUJ\ &RPPLVVLROQ (QIRUFHPHQW 3URFHGXUHYV




2018 PWP POWER IRP: ATTACHMENT 6
SURVEY RESULTS



2018 PWP POWER IRP: ATTACHMENT 6
SURVEY RESULTS

Question #1.
Responses | # %
1 8 3%
How satisfied are you with the electric services offered by 2 11 4%
PWP (on a level of 1-5, with 1 being “very un-satisfied” | 3 53 18%
and 5 being “very satisfied”)? 4 106 36%
5 114 39%
Total 292 100%
3% 4%
0,
39% 18%
36%

1 w283 54 nm5




Question #2:

80

m Quality of customerservice
m Affordablerates
®m Minimizing environmentalimpacts

Highreliability (keepingthe lights on and avoidingblackouts)

Ranking 1 2 3 4 Total
Please rank the following sQeurf/l:lc?é of customer 92 |91 36 13 232
electric service priorities in Affordable rates 43 | 46 79 75 243
terms of importance, where Minimizin
"1" is the least important and environmgntal impacts 75 | 55 49 89 268
"4" is the most important to - — P
you: High reliability
(keeping the lightson | 19 | 50 99 111 279
and avoiding blackouts
120
100

60
40
0 ]
1 2 3 4




Question #3:

Responses # %

State law requires utilities to achieve a 50% PWP should keep the State 108 | 37%
Renewable Portfolio Standard (“RPS”) by 2030, Mandated target of 50%
which means that at least 50% of the electricity | PWP should increase its

174

supplied to customers should come from target to at least 60% 43 | 15%

resources like wind, landfill gas, bio-methane | PWP should increase its 95 | 329

and solar. What do you think PWP's renewable | target to at least 75%

resource target should be by 2030? Other target (pleasspecify)| 49 | 17%
Total 295 | 100%

17%
37%

32%

15%

@ PWPshouldkeepthe StateMandated target of 50%
@ PWPshouldincreaseits target to at least60%

@ PWPshouldincreaseits target to at least 75%

@ Othertarget (pleasespecify)




Question #4.

| believe adding additional renewable resources
to PWP's energy supply will:

o

o

Decrease rates 80 289
Increase rates 150 529
Have no impact on rates 57 209
Total 287 | 100%

20%

52%

m Decreaseaates Increaserates

28%

Haveno impacton rates




Question #5:

fewer power
interruptions

m0%lIncrease m5%lncrease

10%lIncrease

25%Ilncrease m50%lncrease

Rankin % Increase
The Power g 0% [ 5% |10% | 25% | 50% | 100% | Total
Additional reliability and
\I/EIFI) Process | fawer power interruptions 1281 80 | 59 13 3 S 288
. More reliarce on natural
Ideterrtn_lne the gas resources 170| 48 | 33 19 6 7 283
Oggtefz”g‘;fix Lower GHG emissions | 101 60 53| 38| 11 17| 280
P Additional increases in
to meet bl | 91 | 61 | 56 48 11 22 289
requlatory renewable energy supply
and Reduced regional health
reliability impacts from electricity |83 | 71 | 66 39 13 16 288
requirements. prod_qctlon
To what Ad_dl_tlonal energy
extent would efficiency rebates and | 117| 76 | 47 23 14 10 287
you be willing [C);rogrtams oot
to pay more | I USe 01 EECIC 195 | 79 | 58 | 33 | 8 | 10 | 284
on your energy storage systems
electric bill to | Enhanced rebates,
achieve: incentives anq mves,tment118 73 | 46 o5 10 12 284
in electric vehicle
charging infrastructure
ChartTitle
180
160
140
120
100
80
60
: I I I
20
0 - [ ] | .I .I .I l. (] | (]

Additional Morereliance LowerGHG Additional Reduced Additional Greateruseof Enhanced
reliabilityand on naturalgas emissions increasesn regional energy electricenergy rebates,
resources renewable healthimpacts efficiency storage incentivesand
energysupply from rebatesand systems investmentin
electricity programs electricvehicle
production charging
infrastructure

H 100%lncrease




Question #6:

_ Response # | %

Hff’tl;]'etg ou b(?[(elgglvolved I've been involved with PWPs past IRPs 23 8%
Z)vrlocesi;s’?sSelect all that I've been involved with otlreutilities' IRPs 10 | 3%
apply: ' No | have not been involved with any IRPs 263 89%

' Total 296 | 100%

3%
8%
89%
= |'ve beeninvolvedwith PWPgastIRPs
I've beeninvolved with other utilities' IRPs




Question #7:

0

Do

32%

10%

= Meeting the compliancerequirements
Exceedinghe compliancerequirements
Publicoutreach/community input
Keepingcostsdown

= Reliability

35%

Responses # %
) Meeting the compliance requirements 31 119
What do you th_mk. . Exceeding the compliance requirements 102 35
PWP should prioritize . —
. Public outreach/community input 28 10%
as it develops the Keeni s d 95 3004
Power IRP? eeping costs down 0
Reliability 37 13%
Total 293 | 100%
13% 11%




Question #8:

Yes = No

Would . lectr . Responses # %
Would you support an electric rate Yes 167 53%
increase to implement the N 120 120,
recommendations of the Power IRP? 0 9
Total 287 100%
42%
58%




Question #9:

10%

= Energyefficiencyrebates
Solarrebates

Water efficiencyrebates

Workshopson energyor water conservation,landscapingor greywater

m Directinstallation servicesprovided by PWPcontractors

= Incomengualified electricrates

Responses # %
Energy efficiency rebates 125 41%
Have vou particinated Solar rebates 31 10%
) youp pa Water efficiency rebates 72 23%
in any of the following Workshops on energy or water conservation
programs offered by b gy |59 19%
landscaping, or greywater
PWP? Select all that : - . . .
, Direct installation sevices provided by PWP
apply: 15 5%
contractors
Income-qualified electric rates 6 2%
Total 308 100%
2%
5%
19% 41%
23%




Question #10:

Responses # | %
Are you a Green Power Program customer (Do| Yes 40 | 14%
you pay additional money on your electric bill | No 143 | 49%
for Pasadena to purchase more renewable | did not know PWP offered 110 | 38%
power)? a 100% Green Power option °

Total 293 | 100%

14%
38%
49%

m Yes = No = |didnot know PWPoffered a 100%GreenPoweroption




Question #11.

Responses #

%

Yes No

Do you live in Pasadena? Yes 275 93%
No 21 7%
Total 296 100%
7%
93%




Question #12:

Own Rent

| do not live in Pasadena

Responses # %
Own 208 71%
0,
If you live in Pasadena do you: Rent 66 23%
| do not live in
19 6%
Pasadena
Total 293 100%
6%
23%
71%




Question #13:

86%

= Yes No

Responses # %
Do you own or operate a business in Pasaden"’?Yes 49 14%
y Y ‘No 256 86%
TOTAL 296 100%
14%




Question 14:

59%

= Yes

No

Responses # %
. Yes 122 41%
?
Do you work in Pasadena NO 174 59%
TOTAL 296 100%
41%




2018 PWP POWER IRP: ATTACHMENT 7
CLIMATE ACTION PLAN AGENDA REPORT
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