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Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

1.0 Executive Summary

The City of Rohnert Park is implementing the ICLEI program to reduce the greenhouse gas
(GHG) emissions from city controlled sources. This program has five steps, referred to as
“Milestones.” Milestone 1, creating the GHG inventory, and Milestone 2, setting a reduction
target have been completed. The City Council has adopted a reduction target for internal
operations of 20% below 2000 levels by 2010. Milestone 3 requires the creation of a plan to
meet this target. This report and associated analysis provides the roadmap to satisfy Milestone 3
providing four measure-specific plans to reduce emissions by more than 20%. Furthermore, the
framework associated with this material will support the City in meeting the requirements of
Milestone 4 (implementation) and Milestone 5 (monitoring and adjustment). The framework
facilitates the integration of new and revised information, taking advantage of new opportunities
and allowing adjustments to under performing initiatives.

The analysis, and resulting GHG emissions reduction plans, incorporates many opportunities in
the various contributing sectors (Building Efficiency, Fleet, Commute, Water/Sewer,
Streetlights, and Photovoltaic), as identified by the City Staff as the best available information at
the time of research. The results provide an emissions impact estimate for five plans with the
corresponding financial analysis.

The results for each plan include the GHG emissions reduction expressed in tons CO2e
(equivalent CO, emissions) * and as a percentage of the total City GHG emissions. These results
are presented along with a number of other important metrics, including the internal rate of
return (IRR) and net present value (NPV) of each plan. These are critical in the financial
evaluation of the “investment”. Other information includes the budget resources not sent to the
utility company and the fuel companies, and the value of the resources redirected to local
investments. Plan C, for example, results in over $5 million in local investment over the 25 year
life of the plan.

Five Action Plans are presented. Each plan has advantages and challenges, which are described
in the following sections of this report. Action Plan A contains those measures already
implemented by City Staff since 2000. Because Plan A represents “no further action”, it does
not meet the target reduction of 20% by 2010. However, the other four plans do exceed this
target, resulting in reductions from 23% to over 50%.

The intent of this work is to allow the independent plans to be considered on their merits in
numerous areas, providing the capability to compare the comprehensive costs and benefits of
competing paths, and thereby allow Policy Makers the ability to select the most appropriate path
to reducing global warming pollution emissions in the City of Rohnert Park.

2 CO2e: Equivalent CO, in Ibs or tons. The additional greenhouse gases such as methane are converted into the
equivalent amount of CO, for analysis and clearer presentation.

Climate Protection Campaign 6 Sonoma County Energy Watch



Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

1.1 Background

Sonoma County public jurisdictions (cities and counties) have adopted
global warming pollution reduction targets and have committed to
developing action plans. The first step, creating the inventory of
emissions produced by the internal operations has been completed for all
cities and the county. The City of Rohnert Park emissions by sector are
presented as a percentage of the total emissions in Figure 1 below.

The total emissions for 2000 are 2,749 tons of CO2e. Solid waste provides a GHG credit as the
waste facility utilized by the waste contractor is equipped to gather and utilize the methane
produced®. There were no significant new sources of GHG emissions identified since the
baseline year of 2000%. The analysis assumes that the addition of the new, energy efficient City
Hall will be balanced out by the decommissioning of the existing City Hall. This assumption can
be modified when energy usage data becomes available for the newly renovated building.

Baseline GHG Emissions by Sector

Solid Waste Wastewater

0% / 13%

Commute
7%

Buildings
43%

/\ Fleet

Streetlights
14%

Figure 1: City of Rohnert Park GHG inventory as a percentage of the 2000 total

Many of the measures available to reduce GHG emissions also will reduce the City electricity
and natural gas costs. These costs are a significant element of the municipal budget, and the
potential volatility of their costs represents a threat beyond the control of City Staff. Figure 2
below provides the trends for the annual cost of utility supplied electricity and natural gas based
on four rate escalation scenarios. The electricity and natural gas related measures contained in
this analysis will reduce the vulnerability to utility price increases.

? This approach is consistent with the ICLEI methodology for solid waste.
* The recently completed library is controlled by the County and therefore is not analyzed in this report.

Climate Protection Campaign 7 Sonoma County Energy Watch



Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07
Energy Rate Escalation Impact
City of Rohnert Park annual cost trendlines for four energy cost escalation rates (Plan A: no additional GHG actions)
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Figure 2: Energy Rate Escalation Scenarios
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Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

1.2 Methodology

The Rohnert Park GHG emissions inventory for

Community Benefit (over 25 year life of plan Financial Metrics 2000 was eStabliShed il’l 20035 and prOVideS the
88 Avolded Uity Company Payments - $6,76259 $P8: 24 baseline for this work. The specific actions and
events affecting this baseline that were identified
by City Staff were factored into the inventory
and resulted in a trend from 2000 to 2007. These are individually identified and quantified in
Action Plan A representing completed projects.

PlanC 978  Tons CO2 Avoided 35.6%  GHG Reduction

$$$ Avoided Fuel Purchases $1,473,872 IRR:  15.3%
$$$ Invested Locally in GHG Projects $5,010,979 NPV:  §$1,286,650

The options for future action by the city, comprised of measures applicable to building and
equipment energy efficiency, fuel efficiency, alternative fuel options, and distributed energy
generation projects, have been identified and quantified. = These have been evaluated and
presented as individual measures, and as groups of measures (plans). Each is assigned a status
(completed, pending or future) and an implementation date to enable the trending and future
results graphs.

The measures are grouped to create comprehensive GHG emissions reduction plans. Each of the
plans is analyzed to provide profiles enabling the evaluation of the plans individually and in
comparison to the other plan options. Measure specific data such as capital cost, year of
implementation, financing, energy and cost savings were processed to provide the following
information for the five action plans:

e Emissions reduction in tons CO2e avoided and as percentage of target

e (CO2e reduction by sector

Annual Cash Flow including debt service, replacement cost and incremental O&M costs
Outstanding principal and debt service by year

Simple Payback (SPB) for each plan

Internal Rate of Return (IRR) for each plan

Net Present Value (NPV) for each plan

Avoided utility company payments (NPV over life of plan)

Avoided fuel purchases (NPV over life of plan)

Value invested locally in emission reduction projects

A measure evaluation matrix was employed to quantify subjective considerations to allow their
inclusion in the planning process. The evaluation scoring contributes to the understanding of the
opportunities but is not intended to provide a final ranking of the measures. The decision to
include measures in each plan is dependent on its role in achieving the objective of that plan, and
is therefore independent of any fixed criteria or ranking. The results of the evaluation are
provided in the Appendices.

’> GHG Inventory Report Rohnert Park, Hyun Moon, City of Rohnert Park, September 2003.

Climate Protection Campaign 9 Sonoma County Energy Watch



Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

1.3 Results

Five plans have been created for consideration by the
City of Rohnert Park. These plans consist of numerous
measures to reduce GHG emissions, reduce energy
seca cOsts, address equipment problems, and reduce the
uncertainty of the city’s future annual energy costs.
o Summary financial information is provided in Table 1
e below. The results contained in this table should be
M considered with the Action Plan Evaluations provided in
the Appendices to understand the relative strengths of each combination of measures populating
the Action Plans. Detailed information for each measure is provided within the Measure Details
section of this report.

Rohnert Park GHG Emissions

2,750 1

2,500

2,250

2,000
1,750
2
1,500
1250
8

Percentage Reduction

Plan Results and Comparison Tables

Table 1 provides important financial information for each plan including the net annual cash
flow. The “% Reduction” is the amount of CO2e reduced as a percentage of the total city
emissions. Plan A, completed projects, indicates a reduction of 10.9% below the year 2000
(baseline) emissions. Plan E provides a strategy to reduce the city’s emissions to 50.3% below
2000 emissions.

The financial analysis is provided with each plan. The critical metrics of Internal Rate of Return
(IRR), and Net Present Value (NPV) provide important information to evaluate the worthiness of
the investment from a cash flow perspective. It is important to note the large negative net cash
flows for Plans D and E in year 2022. These are incurred by a substantial reinvestment in a large
photovoltaic (PV) system (replacement of the associated inverters after 12 years) and the
replacement of the energy efficient fleet after 10 years of service.” Both costs may be considered
overstated, and therefore conservative.

The cash flow results below do not include the effects of completed projects. When these are
added into the financial analysis, the IRR and NPV are substantially improved due to the
substantial financial returns of these earlier energy efficiency investments. These results are
presented in the Appendices.

% The assumption is that the cost of inverters will increase at the generally assumed inflation rate of 3%. However
likely advances in technology, and improved economies of scale for the industry suggest this is overly conservative.
The aggressive fleet measure assumes all vehicles are repurchased in 2022 (after a 10 year life). In practice, the
purchases are phased which would improve the net cash flow for 2022 and decrease the cash flows for surrounding
years.

Climate Protection Campaign 10 Sonoma County Energy Watch



Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07
GHG Action Plan Summary
Analysis Plan A Plan B Plan C Plan D Plan E
% Reduction 10.9% 23.2% 35.6% 42.9% 50.3%
SPB 21 0.9 12.4 16.5 20.1
IRR 76.6% 138.2% 15.3% 9.1% 3.4%
NPV $1,758,018 $1,567,607 $1,286,650 $1,029,859 ($357,822)
Annual Cash Flow Plan A Plan B Plan C Plan D Plan E
2000 $0 $0 $0 $0 $0
2001 $0 $0 $0 $0 $0
2002 $34,014 $0 $0 $0 $0
2003 $35,768 $0 $0 $0 $0
2004 $37,583 $0 $0 $0 $0
2005 $39,463 $0 $0 $0 $0
2006 $24,662 $0 $0 $0 $0
2007 $15,744 ($5,000) ($5,000) ($5,000) ($5,000)
2008 $21,330 $18,569 $4,436 $14,284 $4,436
2009 $43,216 $20,573 $15,394 ($40,623) ($141,716)
2010 $49,196 $31,237 $34,717 ($59,748) ($155,695)
2011 $55,383 $55,621 ($23,668) ($86,206) ($224,810)
2012 $61,783 $61,166 ($142,321) ($59,559) ($240,249)
2013 $68,406 $66,911 ($49,700) ($211,145) ($391,277)
2014 $108,060 $83,896 ($30,521) ($182,259) ($362,801)
2015 $115,149 $111,332 $9,031 ($159,583) ($330,695)
2016 $122,483 $117,721 $17,766 ($74,901) ($213,636)
2017 $130,071 $124,341 $26,809 ($55,182) ($194,351)
2018 $87,728 $142,132 $105,826 $183,602 $43,535
2019 $146,045 $69,443 $137,864 ($63,271) ($203,787)
2020 $154,449 $126,031 $94,993 $249,015 $108,040
2021 $163,145 $186,560 $218,255 $324,433 $242,958
2022 $269,648 $194,454 $58,215 ($1,710,536) ($1,831,577)
2023 $278,956 $202,630 $198,365 $371,752 $247,540
2024 $288,587 $217,606 $311,636 $403,119 $380,161
2025 $298,552 $226,375 $323,567 $428,815 $405,358

Table 1: GHG Action Plan Financial Results

Climate Protection Campaign
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Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

Energy Rate Escalation and Associated Budget Vulnerability

There is considerable discussion about the availability of fossil fuels in the near and middle term
future (5 to 20 years). The “Peak Oil” movement suggests that we are at or near the point where
our increased global demand for oil cannot be supplied from new petroleum discoveries, while
production from existing oil fields is waning. Similar arguments are made for natural gas supply
vs. demand. If demand outstrips supply, simple economics indicates that the cost to consumers
will escalate rapidly, until the global demand is sufficiently dampened and realigns with
available supply. The concern is significant enough to have prompted a US government
sponsored study to determine the impacts of demand exceeding supply in the near future.” This
issue has important implications for local Sonoma County jurisdictions. Forty percent of PG&E
power is generated by natural gas. A spike in the cost of this energy source will result in
significant increases in the cost of electrical power, as well as increased volatility in the cost of
natural gas used directly by the City.

Energy efficiency projects and photovoltaic energy systems can play a significant role in
moderating this vulnerability. Figure 3 below provides potential impact of energy efficiency
strategies on the associated vulnerability. For example, under the 3.5% escalation rate scenario,
the city would reduce its utility payments by nearly $400,000 per year ($1,103,230 - $703,300)
in 2020 by implementing the aggressive Action Plan E. If there were a significant disruption in
the supply of energy in California (energy escalation rate = 10% per year) the City would reduce
payments by a significantly greater amount.

7 Hirsch, Robert. et al. (February 2005) “Peaking of World Oil Production: Impacts, Mitigation, & Risk
Management.” SAIC.

Climate Protection Campaign 12 Sonoma County Energy Watch
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Energy Cost Vulnerability

Annual Cost Trendlines for Plan A and Plan E for various energy cost escalation rates Escal. Rate = 10.0%
$3,000,000 . .
No
$2,801,919 Action
$2,500,000
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o ©
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Figure 3: Annual Cost of Energy*
*Note: Data labels for Plan B and Plan D are omitted for clarity.

Action Plan Details

The measures used in this analysis are provided in Table 2 below. The first five columns
indicate which measure is included in each Action Plan. More information on the measures is
available in the Measure Details section of the report. The material that follows provides the
results for each Action Plan. It is important to note that some measures are mutually exclusive.
Measures 27 and 28, for example, apply to the same set of equipment, the city pumps. Measure
27 is more aggressive, setting a lower threshold of annual savings as the criteria for inclusion.
Therefore, a plan would select either Measure 27 or Measure 28 but not both. The fleet
measures incorporate similar considerations.

Climate Protection Campaign 13 Sonoma County Energy Watch
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Climate Protection Campaign

Action Plan Measure o

Description Status
alelclole Summary
yl|ly y y y Measure 1 APS Measures Completed
yl|y y y y Measure 2 Lighting Retrofit (multi-bldg) Completed
n y y y y Measure 3 Building HVAC Future
n n y y y Measure 4 Computer Network Controls Future
n y y y y Measure 5 Addtl Lighting Future
yl|ly y y y Measure 6 Pool Covers Completed
n y y y y Measure 7 Decommission Fountain Future
n y n y y Measure 8 Boiler Replcmnt Sports Center Future
n|n y y y Measure 9 Lift Station #1 Future
n|n y y y Measure 10 H-Pool Solar Wtr Future
n y y y y Measure 11 Pool Pump Measures Future
n n n y y Measure 12 City Fleet New 2 Future
n y y y y Measure 13 PV-New City Hall Future
n n n y y Measure 14 Py SUPP};iE':‘QerL’OyO;/vOZ‘t/" SSte Future
yl|ly y y y Measure 15 PV APS Completed
n n y n y Measure 16 PV4 Future
n n y n y Measure 17 PV5 Future
n y y y y Measure 18 PV6 -CREBS Future
n n n y y Measure 19 Commute Future
yl|ly y y y Measure 20 Fleet 2000-2006 Completed
n y n n n Measure 21 Biodiesel B20 Future
n|n n y y Measure 22 Fleet Natural Gas Conversions Future
n y y| n n Measure 23 City Fleet New 1 Future
n n y y y Measure 24 Biodiesel B100 Future
n|n y| n n Measure 25 Ethanol E85 Future
y y y y y Measure 26 Pump Measures (4 implemented) completed
nlon n y y Measure 27 Pump Measur;;o(()?avings criteria Future
n ¥ vl n n Measure 28 Pump Measurg:s(;()s)avings criteria Future
n y y y y Measure 29 Staff Coordinator future
n y y y y Measure 30 APS Public Safety Central DDC Future
6 | 18] 23|24 26

Table 2: Measure List

14
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Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

Plan A 299 Tons CO2 Avoided 10.9% GHG Reduction
Community Benefit (over 25 year life of plan) Financial Metrics
$$%$ Avoided Utility Company Payments $3,008,849 SPB: 21
$$$ Avoided Fuel Purchases $75,610 IRR: 76.6%
$$9 Invested Locally in GHG Projects $1,377,574 NPV: $1,758,018

Action Plan A: This plan includes only the completed projects. These measures (See Plan
Details) include building and water pump efficiency improvements, and a photovoltaic project.
The cash flow reflects the City’s investment in two significant efficiency projects implemented
in 2001 (lighting retrofit) and 2006 (building HVAC, LED traffic signals, and PV). The
resulting annual cash flow is the net income to the city (energy cost savings minus project debt
service, replacement costs and associated O&M).

Annual Cash Flow Plan A ‘COZ Reduction by Sector‘
2000 $0 0 0%
2001 $0 zzg 0% Y
2002 $34,014 5 zz; § mwaterisewer
2003 $35,768 g 1o L% 2 commue
2004 $37,583 %-1:500— 17o0% ; Fleet
2005 $39,463 S 1750 1 e 2 S
2006 $24,662 2,000 | ;Zj 5 : ) ’
2007 §15,744 i | gy, TP
2008 $21,330 -2,750 -100%
2009 $43,216 R e L i
2010 $49,196 Year
2011 $55,383
2012 $61,783
2013 $68,406
2014 $108,060
2015 $115,149
2016 $122,483
2017 $130,071
2018 $87,728
2019 $146,045
2020 $154,449
2021 $163,145
2022 $269,648
2023 $278,956
2024 $288,587
2025 $298,552
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Plan B 639 Tons CO2 Avoided 23.2% GHG Reduction
Community Benefit (over 25 year life of plan) Financial Metrics

$$$ Avoided Utility Company Payments $5,175,611 SPB: 0.9

$$$ Avoided Fuel Purchases $767,924 IRR: 138.2%

$$9 Invested Locally in GHG Projects $3,009,917 NPV: $1,567,607

Action Plan B: This plan includes all completed projects, and an additional 12 measures (see
Plan Details). The new measures include a wide range of projects, from building air conditioning
to a photovoltaic project. This plan allows the City to exceed the target of 20% GHG emissions
reduction by 2010. The projected reduction of 23.8% provides a margin of flexibility for
changing conditions and unforeseen difficulties in implementing the plan. The resulting annual
cash flow is the net income to the city (energy cost savings minus project debt service,
replacement costs and associated O&M), and represents a net gain for the city in each year after
2007.

Annual Cash Flow Plan B ‘COZ Reductions by Sector‘
2000 $0 0 0%
-250 | 00

2001 $0 500 _;z;o Py
20 %0 77507 4 -30% é m Water/Sewer
2003 $0 5-1,000— | 400 E
2004 $0 g-l,zso o T commute
2005 $0 3 1:22 | o0, é" Fleet
2006 $0 il -21000 T-70% g m Street Lights
2007 (85,000) -2,250 oo & Buildings
2008 $8,720 ~2,500 1 -90%

-2,750 -100%
2w | Dorrrersggrersse
2011 $45,773
2012 $51,317
2013 $57,063
2014 $74,047
2015 $111,332
2016 $117,721
2017 $124,341
2018 $142,132
2019 $69,443
2020 $126,031
2021 $186,560
2022 $194,454
2023 $202,630
2024 $217,606
2025 $226,375
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Plan C 978 Tons CO2 Avoided 35.6% GHG Reduction
Community Benefit (over 25 year life of plan) Financial Metrics

$$$ Avoided Utility Company Payments $6,776,259 SPB: 124

$$$ Avoided Fuel Purchases $1,473,872 IRR: 15.3%

$$9 Invested Locally in GHG Projects $5,010,979 NPV: $1,286,650

Action Plan C: This plan includes all completed projects, and another 17 measures. In addition
to many of the measures of Plan B, Plan C includes a wide range of projects from building air
conditioning to fleet measures. This plan includes additional photovoltaic projects, biodiesel fuel
(100%), and ethanol fuel (85%). Plan C significantly exceeds the City target of 20% GHG
emissions reduction by 2010, yet maintains very attractive financial metrics. The Internal Rate
of Return is over 15% and the Net Present Value exceeds $1,000,000 over the term of the
analysis (25 years). The annual net cash flow (energy cost savings minus project debt service,
replacement costs and associated O&M) is negative for several years. However, the magnitude
appears quite reasonable given the IRR and NPV results.

Annual Cash Flow Plan C
‘COZ Reductions by Sector‘
2000 $0
0 0%
2001 $0 250 |
2002 $0 -500 1.20% PV
c
-750 o
2003 $0 75 T-30% & mwater/Sewer
=-1,000 ., 3
2004 $0 £ ]40% 3
K] -1,250 1 o ¢ Commute
2005 $0 ~-1,500 -50% Q
1-60% 8 Fleet
2006 $0 8 -1,750 g fee
+-70% )
2007 ($5,000) -2,000 E M Street Lights
-2,250 1 -80%
2008 $4,436 2500 1 909 Buildings
2009 $15,394 -2,750 -100%
2010 $34.717 q/QQQ "&0\")961’ n&d” n&cb‘ ﬁ&s"’ q/Qqu/QQ/\ q/QQq’q/QQO’ ﬁ&@ "90'190 ﬁ&\f’ ,Lo"’b\,.&"f’
2011 ($23,668) Year
2012 ($142,321)
2013 ($49,700)
2014 ($30,521)
2015 $9,031
2016 $17,766
2017 $26,809
2018 $105,826
2019 $137,864
2020 $94,993
2021 $218,255
2022 $58,215
2023 $198,365
2024 $311,636
2025 $323,567
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Plan D 1,179  Tons CO2 Avoided 42.9%  GHG Reduction
Community Benefit (over 25 year life of plan) % Reduction

$$$ Avoided Utility Company Payments $8,018,672 SPB: 16.5

$$$ Avoided Fuel Purchases $2,614,190 IRR: 9.1%

$$9 Invested Locally in GHG Projects $7,544,220 NPV: $1,029,859

Action Plan D: This plan includes all completed projects, and another 18 measures (several are
different than Plan C). In addition to many of the measures Plan B and C, Plan D includes a wide
range of projects, from building air conditioning to fleet fuel measures. This plan is less
aggressive with PV projects and more aggressive with the fleet purchases and pump efficiency
measures, resulting in a doubling of GHG emissions reduction as compared to the City target of
20%. However, these impressive results are not without additional costs, resulting in an IRR
under 10%. The NPV remains near $1,000,000. The annual net cash flow is significantly more
challenging than the previous plans. The large negative cash flow in 2012 is due to the
replacement of the PV inverters, and the group replacement of vehicles. These expenses would
be spread out over several years in practice.

Annual Cash Flow PlanD
\coz Reduction by Sector‘
2000 $0
0 0%
2001 $0 5o | 0%
2002 50 500 \ | 2000 mpv
-750 A o
2003 $0 - | | 30% mwater/sewer
2004 $0 w 1,000 ©-40%
2005 $0 9-1,250 1 500 Commute
ey ~1,500 o Fleet

2006 $0 8 -1,750 1 T -60%
2007 ($5,000) ~2,000 - | 70% mstreet Lights
2008 $4,436 2,250 178%% wsuildings

-2,500 +-90%
2009 (850,471) -2,750 -100%
2010 ($64,597) ,1900 S ,196” ,190“ ,196’ NS ,19& ,19'9 ’19\,"’ ’19\,"’ ,19»"’ '19\? '19\'6
2011 ($96,055) Year
2012 ($69,407)
2013 ($220,994)
2014 ($192,108)
2015 ($159,583)
2016 ($74,901)
2017 ($55,182)
2018 $183,602
2019 ($63,271)
2020 $249,015
2021 $324,433
2022 ($1,710,536)
2023 $371,752
2024 $403,119
2025 $428,815
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Plan E 1,384  Tons CO2 Avoided 50.3%  GHG Reduction
Community Benefit (over 25 year life of plan) Financial Metrics

$$$ Avoided Utility Company Payments $8,983,255 SPB: 20.1

$$$ Avoided Fuel Purchases $2,927,243 IRR: 3.4%

$$9 Invested Locally in GHG Projects $8,980,626 NPV: ($357,822)

Action Plan E: This plan includes all completed projects, and another 22 measures. All
measures are implemented to their maximum potential. Two PV projects (measures 16 and 17)
are doubled in size, to 60 kWac. The resulting reduction in GHG emissions exceeds 50%. Yet,
this strategy yields in a challenging cash flow and a low IRR of 3.4%. The NPV is negative, in
large part to the poor economics of the two PV projects mentioned above. The implementation
date of 2011 of these projects is after the CPUC® incentives are projected to expire. However,
this plan provides the greatest security against energy cost escalations as detailed in Figure 6.

Annual Cash Flow Plan E ;
‘COZ Reduction by Sector‘
2000 $0
2001 $0 0 0%
-250 A T-10%
2002 0
S -500 1 1-20% g WPV

2003 $0 -750 1 309 2

% -1,000 ° ' mwater/Sewer
2004 $0 g ! L _40% g

S -1,250
2005 $0 S 1 500 : Commute

« -1,500 v et
2006 $0 S 1,750 o g Tee
2007 ($5,000) -2,000 1-70% g W Street Lights

Y -2,250 - 1+-80% &

2008 $4,436 2500 1 900 Buildings
2009 ($141,716) -2,750 -100%
2010 ($155,695) ,Lo&,vo@'q/o&,Lo&qux,vo&,@bqp@ ,)/00%%QQQ,]/Q\’Q,)/Q\’\I%QO,LQO,@\’D‘%Q’&
2011 ($224,810) Year
2012 ($240,249)
2013 ($391,277)
2014 ($362,801)
2015 ($330,695)
2016 ($213,636)
2017 ($194,351)
2018 $43,535
2019 ($203,787)
2020 $108,040
2021 $242,958
2022 ($1,831,577)
2023 $247,540
2024 $380,161
2025 $405,358

8 California Public Utilities Commission
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1.4 Summary

The GHG emissions reduction of 20% by 2010 can be achieved by a number of paths
documented in this report. Each path, or Action Plan, is comprised of up to 26 individual
measures, each is evaluated for the financial costs and benefits they contribute to the overall
strategy. The analysis model underpinning these results will be available for incorporating new
information and technologies as they come available, as well as truing the analysis with
monitored data. The comprehensive approach to addressing this goal allows the City to meet a
number of related goals, including improving the long term financial health of Rohnert Park,
addressing the existing maintenance demands of aging equipment, and providing the public
demonstration of commitment and progress in the highly visible challenge of greenhouse gas
emissions reduction.
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2.0 Introduction

Public jurisdictions (cities and counties) have adopted global warming pollution reduction targets
and have committed to developing action plans. These detailed plans are required to provide a
roadmap to meet the goals and a framework to track and verify the progress toward the goal over
the life of the plan.

The Climate Protection Campaign provides these capabilities by using an analysis method
developed for the City of Sebastopol. This method incorporates all measures across the various
sectors (Building Efficiency, Fleet, Commute, Water/Sewer, Streetlights, and Photovoltaic), and
provides an accurate emissions impact estimate and a comprehensive financial analysis.
Furthermore, this analysis allows independent plans to be analyzed, providing the capability to
compare the cost / benefits of competing paths to global warming pollution emissions reduction.

Baseline GHG Emissions by Sector

Solid Waste Wastewater

0% / 13%

Commute
7%

Buildings
43%

Fleet
23%

D

Streetlights
14%

Figure 4: Baseline GHG emissions by sector as a percentage of the total
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3.0 Methodology

3.1 Context

The Rohnert Park GHG emissions inventory for 2000, established in September 2003, provides
the baseline for this work.” The specific actions and events affecting this baseline were
identified by City Staff and factored into the inventory to establish the trend from 2000 to 2007.
These measures are individually identified and quantified in Action Plan A, which is comprised
of completed projects.

The options for future action by the city, comprised of measures applicable to building and
equipment energy efficiency, fuel efficiency, alternative fuel options, and distributed energy
generation projects, have been identified and quantified. = These have been evaluated and
presented as individual measures, and as groups of measures (plans). Each is assigned a status
(completed, pending or future) to enable the trending and future results graphs.

The measures are grouped to create comprehensive GHG emissions reduction plans. Each of the
plans is analyzed to provide profiles enabling the evaluation of the plans individually and in
comparison to the other plan options.

Measure specific data such as capital cost, year of implementation, financing, energy and cost
savings were processed to provide the following information for five action plans:

Emissions reduction in tons CO2 avoided and as percentage of target
CO2 reduction by sector

Annual cash flow including debt service and incremental O&M costs
Outstanding principal and debt service by year

Simple Payback for each plan

Internal Rate of Return (IRR) for each plan

Net Present Value (NPV) for each plan

Avoided utility company payments (NPV over life of plan)

Avoided fuel purchases (NPV over life of plan)

Value invested locally in emission reduction projects

Value of non-efficiency related capital expenses satisfied by each plan

Each measure included in this analysis has a set of inputs and assumptions. These are
documented in the Appendices, and have been reviewed by staff. The details of each measure
are provided, such as the vehicle and pump lists in the Appendices. The generally applied
assumptions, such as the discount rate, interest rate, escalation rate for the cost of utility supplied
power and fuel, and the CO2e conversion factors for energy and fuel have also been reviewed
and adjusted by City Staff. The values are provided in Table 3. These general values can be
overridden at the measure level if necessary. For example, the term of financing is set to 7 years
as a default value. However, CEC loans are based on generating a net cash flow close to zero
over the life of the loan with a maximum value of 10 times the annual cost savings. Therefore,
the term of the loan is adjusted at the measure level based on the annual savings for that measure.

? GHG Inventory Report Rohnert Park, Hyun Moon, City of Rohnert Park, September 2003,
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3.2 Measure Identification

The list of measures has been generated from document reviews, past experience of other
jurisdictions and a review of the Rohnert Park facilities funded by the ABAG EW efficiency
program. All measures included in this analysis have been reviewed and approved for inclusion
by City Staff. The following sources contributed to the information in this report.

e (ity of Rohnert Park Technical Energy Audit Report, APS Energy Services, May 13,
2005
e (ity of Rohnert Park Lighting Retrofit Project, Chevron Energy Services, (no date)

o Five Year Capital Improvement Program Budget 2006-07, 2007-08, 2008-09, 2009-
2010, 2010-11, Adopted by Rohnert Park City Council, June 27, 2006

e Draft Plan: City of Rohnert Park Building Energy Efficiency and Greenhouse Gas
Emission Reduction, Climate Protection Campaign, August 2006

e Non Residential New Construction Program Final Report for City Hall New
Construction and Gut Rehab Project, Green Building Studio, February 7, 2007

e Pump Test Reports, City of Rohnert Park 12-26-05, Pumping Efficiency Testing
Services, 12.26.05

e Building data supplied by the City of Rohnert Park
e Facility on-site reviews conducted on 2.12.07
e Follow up meeting with Richard Behrends, Maintenance Director

3.3 Measure Assumptions: General Variables

This report is based on a set of general inputs for the financial analysis. Each measure utilizes
these general inputs unless they are overridden at the measure level. The general inputs are
provided in Table 3 below. The values used for each measure are provide in the Appendices.
These inputs include the following:

e Term of Analysis

e Term of Finance
Discount Rate
Energy Inflation Rate
Energy Cost

Interest Rate
Inflation Rate

The conversions in the table below are based on the best available information. The CO2/kWh

value is from PG&E based on their “fuel mix”.'"® The values for natural gas, gasoline, diesel and

biodiesel are consistent with the ICLEI values.!' The value for ethanol is calculated using data

" PG&E Power Content: Eligible Renewables: 13%, Coal: 2%, Large Hydro: 17%, Natural Gas 44%, Nuclear:
23%, Other; 1%, California Energy Commission, www.energy.ca.gov/consumer, May 2007.

" STAPPA/ALAPCO and ICLEI Clean Air and Climate Protection Software, State and Territorial Air Pollution
Administrators and Association of Local Air Pollution Control Officials, International Council for Local
Environmental Initiatives, released May 2003.

Climate Protection Campaign 23 Sonoma County Energy Watch



Rohnert Park Greenhouse Gas Emissions Reduction Action Plan 8.20.07

from research published by Argonne Labs.'? The value used for CO2/kWh is different than the
value used in the inventory completed in 2003, which used a more general number from ICLEL"
This analysis has modified the baseline results by using the current value to ensure an
appropriate comparison.

Standard Revised Default
Metric Default Values Used |Notes
Values | . .
Values in Analysis
Term of Analysis (yrs) 25 25
Term of Financing (yrs) 15 7 7
Discount Rate 5.00% 5.00%
Energy Inflation Rate 3.50% 3.50%
Energy Cost ($/kWh) 50.145 g 0.145
Energy Cost ($/Therm) $1.000 p 1.000
Interest Rate 3.95% 3.95%
Inflation Rate 3.00% 3.00%
Exclude "Completed" from $$$ cost&benefit yes
Conversions
CO2/kWh (Ibs.) 0.489 0.489
CO2/Therm (#/Therm) 12.34 12.34
CO2e Gasoline 22.0 22.0 Ibs/gal
CO2e Diesel 22.0 22.0 Ibs/gal
BioDiesel 0 0 Ibs/gal
Ethanol 17.73 17.73 Ib/gal for 100% ethanol
$/gal Gasoline 3.30 3.30
$/gal Diesel 3.30 3.30
$/gal Biodiesel $3.05 $3.05
$/gal Ethanol $4.00 $4.00
CNG equivalent $/gal $2.48 $2.48
CNG conversion cost $5,000 $5,000
CNG Equipment $150,000 $150,000
Electric Vehicle Mileage 0.3 0.3 mid size
Electric Vehicle Mileage 0.2 0.2 subcompact
Target (% of 2000) 20.0% 20.0%
TOU Factor 1 1 Used of PV financial analysis
Hybrid increased eff | 30% | [ 30% |Likely to be revised at measure level

Table 3: General Inputs

' Effects of Fuel Ethanol Use on Fuel-Cycle Energy and Greeenhouse Gas Emissions; M. Wang, C. Saricks, and D.
D. Santini; Argonne Labs; January 1999.
¥ GHG Inventory Report Rohnert Park, Hyun Moon, City of Rohnert Park, September 2003.
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3.4 Measure Specific Variables

The general inputs can be adjusted for each individual measure as appropriate. The other key
individual inputs are listed below. The values for each measure are provided in the Appendices.

Category (Building, Fleet, Commute, PV, Water/Sewer)

Status (Completed, Pending, and Future). Pending measures are defined as those
provided by City Staff with identified funding.

Financing: The cash flow is heavily dependent on whether or not the measures are
financed. This funding decision is defined for each measure independently.

Project Implementation Date

Net Capital Cost

Incremental Capital Cost associated with the cost premium associated with the improved
efficiency. For Example: a hybrid compact vehicle is assigned a cost premium of $4000
over an equivalent standard vehicle.

Rebates and incentives

Annual O&M cost associated with the efficiency measure

Incremental Replacement Cost

Component Life

Time of Use factor (Photovoltaic systems)

3.5 Financial Analysis Results

The analysis provides the financial information required for investment decisions. This includes
the following:

Non efficiency related capital costs satisfied by plans'*
Net Cash Flow for each year of the plans

Debt load for each year of each plan

Simple Payback for each plan

Internal Rate of Return

Net Present Value

CO2e reduction for each plan

Financial Definitions'’

Net Present Value (NPV):

NPV is the difference between the present value of cash inflows and the present
value of cash outflows. NPV is used in capital budgeting to analyze the
profitability of an investment or project. NPV analysis is sensitive to
the reliability of future cash inflows that an investment or project will yield.

' Example: a 30 year old Air Conditioner needs to be replaced. The entire cost can be funded though energy
efficiency resources (rebates and loans), but only a portion of the cost (30%) is a result of the efficiency
enhancement.

'3 http://www.investopedia.com/terms, http://www.visitask.com
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n G

NPV — Z —Cy

SE
Where

t - the time of the cash flow

n - the total time of the project

r - the discount rate

C, - the net cash flow (the amount of cash) at time t.

C) - the capital outlay at the beginning of the investment time (=0

Internal Rate of Return (IRR):

The Internal Rate of Return (IRR) is the discount rate that generates a zero net present value
for a series of future cash flows. This essentially means that IRR is the rate of return that
makes the sum of present value of future cash flows and the final market value of a project
(or an investment) equal its current market value.

Generally speaking, the higher a project's internal rate of return, the more desirable it is to
undertake the project. As such, IRR can be used to rank several prospective projects under
consideration. Assuming all other factors are equal among the various projects, the project
with the highest IRR would probably be considered the best and undertaken first.

The IRR is based on the total investment and energy cost savings over the life of the
investment, independent of the financing strategy for the investment.

3.6 Community Benefit

The investments in the specific measures have positive local consequences. The community
benefits are quantified and presented in the following outcomes:

1) $8$ Avoided Utility Company Payments: This is the net present value (NPV) of all the
avoided electricity and natural gas payments over the 25 year period of the analysis.

2) $8$ Avoided Fuel Payments: The NPV of the avoided gasoline and diesel fuel payments
over the 25 year life of the analysis.

3) $8$8 Invested Locally in GHG Projects: This is the total capital cost of the measures
specified for the plan. This analysis does not attempt to separate labor, material,
overhead or profit to more accurately identify the percentage of these investments likely
to remain local. The inherent overstatement of this result is balanced to a significant
degree by discounting the well-documented economic multiplier effect of local
investment (no multiplier is used). Bio-diesel purchase is considered 100% local. In
practice, this will depend on the supplier. Ethanol is not considered to be a local
purchase.

3.7 Measure Evaluation

The decision to include a measure in the action plan is based on a comprehensive appraisal of
that measure and its impact on the overall cost/benefits of the Action Plan. To aid in the
selection process, each measure has been evaluated and scored for seven metrics listed below.
While informative, the scoring of the measures is not binding on the selection process. The
results of the Measure Evaluation are presented in the Appendices.
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1)

2)

3)

4)

5)

6)

Cost: The measure is scored by the magnitude of the net capital cost, independent of
other considerations.

Financial Metrics: The measure is scored by the internal rate of return (IRR) and Net
Present Value (NPV). IRR and NPV are determined from the investment required for the
measure (Net Capital Cost), the annual cost savings and the resulting annual cash flow.

Resolution of Existing Problems: This metric evaluates how the measure solves existing
problems, such as a failing air conditioning system. The replacement of old mechanical
units will save maintenance staff time and associated costs (maintenance savings are not
calculated in the cash flows).

Public Visibility: Some measures provide an additional benefit by demonstrating to the
general public the actions of the jurisdiction to address global warming. Measures such
as Photovoltaic systems are scored high for Public Visibility.

Employee Impact: The additional burden or inconvenience imposed on city staff is a
consideration for any measure under consideration. This metric evaluates this impact. A
photovoltaic system has no impact and receives a neutral score of 3. New fleet vehicles
will require a change from “business as usual” and results in a lower score. The
Commute measure creates transportation options for the City Staff and receives a higher
score.

Energy Cost Stabilization: Energy cost variability is a concern for all jurisdictions. The
price volatility of natural gas, and the spike in cost for electricity in 2000-2001 give
reason to address this vulnerability. This metric evaluates the impact by measure on the
city’s long term energy cost volatility. The highest value is assigned to energy efficiency
measures. Energy saved by efficiency has an effective cost of $0 into the future, as long
as the efficiency measure is in place.
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4.0 Results

Five plans have been created for consideration by the City of Rohnert Park. These plans consist
of numerous measures to reduce GHG emissions, reduce energy costs, address equipment
problems, and reduce the volatility of the city’s annual energy costs. Summary information is
provided below. The Action Plan Evaluation provided in the Appendices provides an analysis of
the relative strengths of each combination of measures. Similar information for each measure is
also provided.

4.1 GHG Impacts and Plan Financial Results

Table 4 below provides a comparison of each plan. The “% Reduction” is the amount of CO2e
reduced as a percentage of the total city emissions. Plan A, completed projects, indicates a
reduction of 10.9% below the year 2000 (baseline) emissions. Plan E provides the measures
necessary to reduce the city’s emissions by more than 50% below year 2000 emissions. The
financial analysis is provided with each plan. The IRR and NPV results are based on the 25
year term of the analysis, from 2007 to 2032.

GHG Action Plan Summary
Analysis Plan A Plan B Plan C Plan D Plan E
% Reduction 10.9% 23.2% 35.6% 42.9% 50.3%
SPB 2.1 0.9 124 16.5 20.1
IRR 76.6% 138.2% 15.3% 9.1% 3.4%
NPV $1,758,018 $1,567,607 $1,286,650 $1,029,859 ($357,822)
Annual Cash Flow Plan A Plan B Plan C Plan D Plan E
2000 $0 $0 $0 $0 $0
2001 $0 $0 $0 $0 $0
2002 $34,014 $0 $0 $0 $0
2003 $35,768 $0 $0 $0 $0
2004 $37,583 $0 $0 $0 $0
2005 $39,463 $0 $0 $0 $0
2006 $24,662 $0 $0 $0 $0
2007 $15,744 ($5,000) ($5,000) ($5,000) ($5,000)
2008 $21,330 $18,569 $4,436 $14,284 $4,436
2009 $43,216 $20,573 $15,394 ($40,623) ($141,716)
2010 $49,196 $31,237 $34,717 ($59,748) ($155,695)
2011 $55,383 $55,621 ($23,668) ($86,206) ($224,810)
2012 $61,783 $61,166 ($142,321) ($59,559) ($240,249)
2013 $68,406 $66,911 ($49,700) ($211,145) ($391,277)
2014 $108,060 $83,896 ($30,521) ($182,259) ($362,801)
2015 $115,149 $111,332 $9,031 ($159,583) ($330,695)
2016 $122,483 $117,721 $17,766 ($74,901) ($213,636)
2017 $130,071 $124,341 $26,809 ($55,182) ($194,351)
2018 $87,728 $142,132 $105,826 $183,602 $43,535
2019 $146,045 $69,443 $137,864 ($63,271) ($203,787)
2020 $154,449 $126,031 $94,993 $249,015 $108,040
2021 $163,145 $186,560 $218,255 $324,433 $242,958
2022 $269,648 $194,454 $58,215 ($1,710,536) ($1,831,577)
2023 $278,956 $202,630 $198,365 $371,752 $247,540
2024 $288,587 $217,606 $311,636 $403,119 $380,161
2025 $298,552 $226,375 $323,567 $428,815 $405,358

Table 4: Action Plan Financial Results
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The financial analysis is provided with each plan. The critical metrics of Internal Rate of Return
(IRR), and Net Present Value (NPV) provide important information to evaluate the worthiness of
the investment from a cash flow perspective. It is important to note the large negative net cash
flows for Plans D and E in year 2022. These are incurred by a substantial reinvestment in a large
photovoltaic (PV) system (replacement of the associated inverters after 12 years), and the
replacement of the energy efficient fleet after 10 years of service. The assumption is that the cost
of inverters will increase at the generally assumed inflation rate of 3%. However likely advances
in technology, and improved economies of scale for the industry suggest this is overly
conservative. The aggressive fleet measure assumes all vehicles are repurchased in 2022 (after a
10 year life). In practice, the purchases are phased which would improve the net cash flow for
2022 and decrease the cash flows for surrounding years.

Finally, the actual net cash flow is also provided for each plan in Table 4. Plan A is unique, as it
is comprised of only completed projects. Therefore the cashflow includes the cost (debt service)
and income (energy cost savings) for the completed measures. However, the cash flow in Table
4 for Plans B through E excludes the financial costs and benefits of completed projects. This
allows a clear understanding of the impacts of a “financial decision” in 2007, independent of
prior financial decisions.

When the net cash flow associated with the completed projects are added into the financial

analysis, the IRR and NPV are improved due to the substantial financial returns of these earlier
energy efficiency investments. These results are presented in the Appendices.

4.2 Action Plan Evaluations

The GHG Emission Reduction Action Plans involve more than CO2e reduction and cash flow.
There are critical concerns that should be factored into the decision making process. These
include the financial metrics of internal rate of return (IRR) and net present value (NPV) to
evaluate the worthiness of the investment; the cost of implementing the measure, some measures
come with a large price tag which will challenge liquidity; the degree to which the plan resolves
existing problems, such as old, high maintenance air conditioning units; the visibility of the
measures to the public, for example the photovoltaic systems are a physical example of actions
taken the city and communicate action and commitment to the community. Other key
considerations include the employee impacts of new equipment or procedures, which may
generate internal opposition; and the impact on the variability of future energy costs and the
associated budgetary vulnerability.

Each measure, and the plans as a whole are evaluated by the following considerations:

Net Capital Cost

Financial Metrics (IRR and NPV)
Resolution of Existing Problems
GHG Impact

Public Visibility

Employee Impact

Energy Cost Stabilization
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The results of the evaluation are provided in the Appendices. The individual scores for each
category (cost, financial metrics, etc) are aggregated to provide an overall score for that measure.
While the results provide important information to be considered when selecting measures, the
scores are advisory only. A relatively low score does not preclude a measure, nor should a high
score guarantee inclusion of the measure in the Action Plans. There will always be additional
considerations that are not reflected in the evaluation process.

4.3 Energy Rate Escalation and Associated Budget Vulnerability

There is considerable discussion about the availability of fossil fuels in the near and middle term
future (5 to 20 years). The “Peak Oil” movement suggests that we are at or near the point where
our increased global demand for oil cannot be supplied from new petroleum discoveries while
production from existing oil fields is waning. Similar arguments are made for natural gas supply
vs. demand. If demand outstrips supply, simple economics indicate that the cost to consumers
will escalate rapidly, until the global demand is sufficiently dampened and realigns with
available supply. The concern is significant enough to have prompted a US government
sponsored study to determine the impacts of demand exceeding supply in the near future.'® This
issue has important implications for local Sonoma County jurisdictions. Forty percent of PG&E
power is generated by natural gas.17 A spike in the cost of this energy source will result in
significant increases in the cost of electrical power, as well as increased volatility in the cost of
natural gas used directly by the City.

Many of the measures available to reduce GHG emissions also will reduce the City electricity
and natural gas costs. These costs are a significant element of the municipal budget, and the
potential volatility of their costs represents a threat beyond the control of City Staff. Figure 5
below provides the trends for the annual cost of utility supplied electricity and natural gas based
on four rate escalation scenarios. The electricity and natural gas related measures contained in
this analysis will reduce the vulnerability to utility price increases. These trend lines assume that
the City takes no further action to reduce or increase its reliance on utility supplied electricity
and natural gas, represented as Plan A in the analysis.

' Hirsch, Robert. et al. (February 2005) “Peaking of World Oil Production: Impacts, Mitigation, & Risk
Management.” SAIC.

7 PG&E Power Content: Eligible Renewables: 13%, Coal: 2%, Large Hydro: 17%, Natural Gas 44%, Nuclear:
23%, Other; 1%, California Energy Commission, www.energy.ca.gov/consumer, May 2007.
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Energy Rate Escalation Impact

City of Rohnert Park annual cost trendlines for four energy cost escalation rates (Plan A: no additional GHG actions)
$3,000,000

Annual Energy
Energy  Escalation
Cost Rate

$2,500,000
$2,419,116  10%

$2,000,000

$1,500,000 $1,494,610 6%

$1,103,230 3.5%

$1,000,000
$872,417 1.7%

Annual Electricity and Natural Gas Cost

$500,000

Figure 5: Energy Rate Escalation Scenarios

Energy efficiency projects and photovoltaic energy systems can play a significant role in
moderating this vulnerability. Figure 6 below provides potential impact of energy efficiency
strategies on the associated vulnerability. For example, under the 3.5% escalation rate scenario,
the city would reduce its utility payments by nearly $400,000 per year ($1,103,230 - $703,300)
in 2020 by implementing the aggressive Action Plan E. If there were a significant disruption in
the supply of energy in California (represented as an energy escalation rate = 10% per year) the
City would reduce payments by a significantly greater amount.
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Annual Cost Trendlines for Plan A and Plan E for various energy cost escalation rates Escal. Rate = 10.0°
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Figure 6: Annual Cost of Energy*

*Note: Labels for Plan B and Plan D are omitted for clarity.

The trend lines compare the outcomes for different approaches to energy savings with a 3.5%
annual escalation of energy rates:

No Action, at an energy escalation rate of 10% ($2,801,919 annual energy cost in 2020)
is represented by the dotted line indicating the annual cost to the city if the city had not
pursued any energy saving projects from 2000 to present, and takes no action in the
future.

No Action, at an energy escalation rate of 3.5% ($1,318,247 annual energy cost in 2020)
indicating the escalating energy costs if the city had not pursued any energy savings
projects from 2000 to present, and takes no action in the future.

Plan A, at an energy escalation rate of 3.5% ($1,103,230) is the annual energy cost
including the energy savings achieved by the city staff actions from 2000 to present.

Plan E ($703,300) is the same escalation scenario as above, but includes the energy
efficiency and photovoltaic measures included in Plan E. This is a reduction of over
$400,000 in energy budgeting uncertainty between Plan A and Plan E at an annual
escalation rate of 3.5%.
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In summary, an aggressive energy strategy could significantly reduce the city’s exposure to the
rapidly escalating costs. The investments in energy efficiency and PV energy generation will
reduce the uncertainty in future energy cost, which is important when developing long term
budget projections.

4.4 Non Efficiency Related Capital Cost Satisfied by Plans

Many of the opportunities to reduce energy consumption, and thereby reduce greenhouse gas
emissions, involve the replacement of old, poorly performing equipment. In many cases this
equipment is at the end of its useful life and is scheduled to be replaced independently of this
analysis. In these situations replacement costs are typically budgeted in the city’s Capital
Improvement Plan as an expenditure in future years.

However, the energy efficiency packages identified in these plans can be financed using
California Energy Commission energy efficiency loans. These loan packages are typically
structured to have a net zero cash flow (energy savings = loan payment). The tables below
provide the estimated capital investment satisfied by each plan. For example, Plan B specifies
the replacement of HVAC equipment which is 25+ years old. The estimated cost to replace this
equipment with standard efficiency units is $112,718. By including this cost in the low interest
energy efficiency loan the budgeted capital resources are released for other uses.
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Plan A Plan B Plan C
Pending Capital Total Pending Pending Capital Total Pending Pending Capital Total Pending
Expense Capital Expenses Expense Capital Expenses Expense Capital Expenses
2000 $0 Buildings $0 2000 $0 Buildings $112,718 || 2000 $0 Buildings ~ $59,220
2001 $0 2001 $0 2001 $0
2002 $0 Fleet $0 2002 $0 Fleet $0 2002 $0 Fleet $0
2003 $0 2003 $0 2003 $0
2004 $0 Water and $0 2004 $0 Water and $0 2004 $0 Water and $0
2005 $0 2005 $0 2005 $0
2006 $0 Commute $0 2006 $0 Commute $0 2006 $0 Commute $0
2007 $0 2007  $59,220 2007 $59,220
2008 $0 PV $0 2008 $53,498 |PV $0 2008 $0 PV $0
2009 $0 2009 $0 2009 $0
2010 $0 Streetlights $0 2010 $0 Streetlights $0 2010 $0 Streetlights $0
2011 $0 2011 $0 2011 $0
2012 $0 2012 $0 2012 $0
2013 $0 2013 $0 2013 $0
2014 $0 2014 $0 2014 $0
2015 $0 2015 $0 2015 $0
Plan D Plan E
Pending Capital Total Pending Pending Capital Total Pending
2000 $0 Buildings  $112,718 2000 $0 Buildings  $112,718
2001 $0 2001 $0
2002 $0 Fleet $0 2002 $0 Fleet $0
2003 $0 2003 $0
2004 $0 Water and $0 2004 $0 Water and $0
2005 $0 2005 $0
2006 $0 Commute $0 2006 $0 Commute $0
2007 $59,220 2007  $59,220
2008 $53,498 |PV $0 2008 $53,498 |PV $0
2009 $0 2009 $0
2010 $0 Streetlights $0 2010 $0 Streetlights $0
2011 $0 2011 $0
2012 $0 2012 $0
2013 $0 2013 $0
2014 $0 2014 $0
2015 $0 2015 $0

Table 5: Capital Expenses Satisfied by Plans
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4.5 Plan Details

Plan A 299 Tons CO2 Avoided 10.9% GHG Reduction
Community Benefit (over 25 year life of plan) Financial Metrics
$$$ Avoided Utility Company Payments $3,008,849 SPB: 2.1
$$$ Avoided Fuel Purchases $75,610 IRR: 76.6%
$$9% Invested Locally in GHG Projects $1,377,574 NPV: $1,758,018

Plan A: This plan includes all completed projects. There are six measures in the plan, which
include building and water pump efficiency improvements, and a photovoltaic project. The cash
flow reflects the City’s investment in two significant efficiency projects implemented in 2001
(lighting retrofit) and 2006 (building HVAC, LED traffic signals, and PV). The resulting annual
cash flow is the net income to the city (energy cost savings minus project debt service,
replacement costs and associated O&M).

The graphics below provides a comprehensive picture of Plan A, including the GHG impacts, the
financial metrics, the net cash flow, the GHG emission trend associated with the measures, and
the sectors contributing to the reduction.

CO2 Reduction by Sector
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Figure 7: Plan A GHG Emissions Reduction by Sector
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The tables below lists the measures included in Plan A, along with the measure status and the net

cash flow.
Plan A Cash Flow Analysis
Measure Description Status

Year Cash Flow Ang:ravli‘l:):bt Net Cash Outs?tar]ding

(gross) Payments Flow Principal Measure 01 APS Measures Completed
2000 $0 $0 $0 $0 Measure 02 Lighting Retrofit (multi-bldg) Completed
2001 $0 $0 $0 $96,850

Measure 06 Pool Covers Completed
2002 $50,120 ($16,106) $34,014 $84,569
2003 $51,874 ($16,106) $35,768 $71,803 Measure 15 PV APS Completed
2004 $53,690 ($16,106) $37,583 $58,533 Measure 20 Fleet 2000-2006 Completed
2005 $55,569 ($16,106) $39,463 $44,739
2006 $40,768 ($1 6,106) $24,662 $1,284,354 Measure 26 Pump Measures (4 implemented) Completed
2007 $162,159 ($146,415) $15,744 $1,193,088
2008 $167,746 ($146,415) $21,330 $1,098,003
2009 $173,525 ($130,309) $43,216 $1,015,046
2010 $179,505 ($130,309) $49,196 $928,578
2011 $185,691 ($130,309) $55,383 $838,453
2012 $192,092 ($130,309) $61,783 $744,513
2013 $198,714 ($130,309) $68,406 $646,597
2014 $205,566 ($97,506) $108,060 $577,338
2015 $212,655 ($97,506) $115,149 $505,055
2016 $219,989 ($97,506) $122,483 $429,615
2017 $227,577 ($97,506) $130,071 $350,879
2018 $185,234 ($97,506) $87,728 $268,703
2019 $243,551 ($97,506) $146,045 $182,937
2020 $251,956 ($97,506) $154,449 $93,424
2021 $260,651 ($97,506) $163,145 $0
2022 $269,648 $0 $269,648 $0
2023 $278,956 $0 $278,956 $0
2024 $288,587 $0 $288,587 $0
2025 $298,552 $0 $298,552 $0
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Plan B 639 Tons CO2 Avoided

23.2% GHG Reduction

Community Benefit (over 25 year life of plan)

$$%$ Avoided Utility Company Payments $5,175,611
$$9$ Avoided Fuel Purchases $767,924
$$$ Invested Locally in GHG Projects $3,009,917

Financial Metrics

SPB: 1.3
IRR:  108.4%
NPV: $1,513,334

Plan B: This plan includes all completed projects, and another 12 measures. The measures
include a wide range of projects from building air conditioning to a photovoltaic project. This
plan allows the City to meet the target of 20% GHG emissions reduction by 2010. The projected
reduction of 23.8% provides flexibility for changing conditions and unforeseen difficulties. The
resulting annual cash flow is the net income to the city and represents a net gain for the city in
each year after 2007. It is important to note that the addition of any new city facilities would
generally be considered GHG producers. The addition of facilities, even those with high
efficiency, could jeopardize the ability of Plan B to meet the 20% target reduction.
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Figure 8: Plan B GHG Emissions Reduction by Sector
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The tables below lists the measures included in Plan B, along with the measure status and the net

cash flow.
Plan B Cash Flow Analysis
Measure Description Status
Cash Flow AnnuaI.Debt Net Cash Outstanding
Year Service .
(gross) Payments Flow Principal Measure 01 APS Measures Completed
2000 $0 $0 $0 $0 Measure 02 Lighting Retrofit (multi-bldg) Completed
2001 $0 $0 $0 $0 Measure 03 Building HVAC Future
2002 $O $O $0 $0 Measure 05 Addtl Lighting Future
2003 $0 $0 $0 $0
Measure 06 Pool Covers Completed
2004 $0 $0 $0 $0
2005 $0 $0 $0 $0 Measure 07 Decommission Fountain Future
2006 $0 $0 $0 $0 Measure 08 Boiler Replcmnt Sports Center Future
2007 ($5,000) $0 ($5,000) $116,445 Measure 11 Pool Pump Measures Future
2008 $51,380 ($32,811) $18,569 $342,522 Measure 13 v G Future
2009 $82,236 ($61,662) $20,573 $370,389
Measure 15 PV APS Completed
2010 $92,389 ($61,152) $31,237 $389,617
2011 $127,707 ($72,086) | $55,621 $332,921 Measure 18 PV6 -CREBS Future
2012 $1 33,252 ($72,086) $61 ,166 $273,985 Measure 20 Fleet 2000-2006 Completed
2013 $138,997 ($72,086) $66,911 $212,721 Measure 21 Biodiesel B20 Future
2014 $144,950 ($61,054) $83,896 $160,069 Measure 23 City Fleet New 1 Future
2015 $151,117 ($39,786) $111,332 $126,607 ]
Measure 26 Pump Measures (4 implemented) Completed
2016 $157,507 ($39,786) $117,721 $91,822 . Pump Measures (Savings criteria
easure 28 Future
2017 $164,127 ($39,786) $124,341 $55,663 $1500)
2018 $170,984 ($28,852) $142,132 $29,010 Measure 29 Staff Coordinator Future
2019 $75,950 ($6,507) $69,443 $23,649 Measure 30 APS Public Safety Central DDC Future
2020 $132,538 ($6,507) $126,031 $18,076
2021 $193,067 ($6,507) $186,560 $12,282
2022 $200,962 ($6,507) $194,454 $6,260
2023 $209,138 ($6,507) $202,630 $0
2024 $217,606 $0 $217,606 $0
2025 $226,375 $0 $226,375 $0
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Plan C 978 Tons CO2 Avoided

35.6%

GHG Reduction

Community Benefit (over 25 year life of plan)

$$$ Avoided Fuel Purchases

$$$ Avoided Utility Company Payments $6,776,259

$$$ Invested Locally in GHG Projects $5,010,979

$1,473,872

Financial Metrics

SPB:

IRR:

12.4
15.3%

NPV: $1,286,650

Plan C: This plan includes all completed projects and another 17 measures. In addition to many
of the measures of Plan B, a wide range of projects are included from building air conditioning to
fleet measures. This plan includes additional photovoltaic projects, biodiesel fuel (100%), and
ethanol fuel (85%). This plan significantly exceeds the City target of 20% GHG emissions
reduction by 2010, yet maintains very attractive financial metrics. The Internal Rate of Return is
over 15% and the Net Present Value exceeds $1,000,000. The annual net cash flow is negative
for several years. However, the magnitude appears quite reasonable given the IRR and NPV

results.
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Figure 9: Plan C GHG Emissions Reduction by Sector
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The tables below lists the measures included in Plan C, along with the measure status and the net

cash flow.
Plan C Cash Flow Analysis
Measure Description Status
Cash Flow AnnuaI.Debt Net Cash | Outstanding
Year (gross) Service Flow Principal M 01 APS M Completed
g Payments easure easures omplete

2000 $0 $0 $0 $0 Measure 02 Lighting Retrofit (multi-bldg) Completed
2001 $0 $0 $0 $0 Measure 03 Building HVAC Future
2002 $0 $0 $0 $0 Measure 04 Computer Network Controls Future
2003 $0 $0 $0 $0 Measure 05 Addtl Lighting Future
2004 $0 $0 $0 $0 Measure 06 Pool Covers Completed
2005 $0 $0 $0 $0

Measure 07 Decommission Fountain Future
2006 $0 $0 $0 $0

Measure 09 Lift Station #1 Future
2007 ($5,000) $0 ($5,000) $208,585
2008 $51 144 ($46,708) $4,436 $382,488 Measure 10 H-Pool Solar Wtr Future
2009 $95,494 ($80,100) $15,394 $393,496 Measure 11 Pool Pump Measures Future
2010 $114,306 ($79,590) $34,717 $1,211,527 Measure 13 PV-New City Hall Future
2011 $181,491 ($205,160) | ($23,668) | $1,541,806 Measure 15 —— Completed
2012 $111,756 ($254,077) ($142,321) $1,348,630 Measure 16 - -
2013 $204,376 ($254,077) ($49,700) | $1,147,825

Measure 17 PV5 Future
2014 $212,523 ($243,045) ($30,521) $950,119

Measure 18 PV6 -CREBS Future
2015 $220,959 ($211,928) $9,031 $775,720
2016 $229,694 ($211 928) $17,766 $594’433 Measure 20 Fleet 2000-2006 Completed
2017 $238,737 ($211,928) $26,809 $405,985 Measure 23 City Fleet New 1 Future
2018 $248,101 ($142,274) $105,826 $279,747 Measure 24 Biodiesel B100 Future
2019 $257,794 ($119,930) | $137,864 $170,867 Measure 25 A — —
2020 $214,923 (8119,930) $94,993 $57.686 Measure 26 Pump Measures (4 implemented) Completed
2021 $278'220 ($59’965) $21 8,255 $0 M 28 Pump Measures (Savings criteria Fut
2022 $58,215 $0 $58,215 $0 costre $1500) S

Measure 29 Staff Coordinator Future
2023 $198,365 $0 $198,365 $0
2024 $311,636 $0 $311,636 $0 Measure 30 APS Public Safety Central DDC Future
2025 $323,567 $0 $323,567 $0
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Plan D 1,179  Tons CO2 Avoided

42.9% GHG Reduction

Community Benefit (over 25 year life of plan)

$$$ Avoided Utility Company Payments $8,018,672
$$$ Avoided Fuel Purchases $2,614,190

$$$ Invested Locally in GHG Projects $7,544,220

% Reduction
SPB: 16.5
IRR: 8.8%

NPV: $975,586

Plan D: This plan includes all completed projects, and another 18 measures. In addition to many
of the measures included in Plan B and C, Plan D includes the wide range of projects from
building air conditioning to fleet fuel measures. This plan is less aggressive with PV projects
and more aggressive with the fleet purchases and pump efficiency measures, resulting in a
doubling of GHG emissions reduction as compared to the City target of 20%. However, these
impressive results are not without additional costs, resulting in an Internal Rate of Return under
10%. The Net Present Value remains near $1,000,000. The annual net cash flow is significantly

more challenging than the previous plans.

|C02 Reduction by Sector|
0 ‘ 0%
-250 \ 4 -10%
-500 T -20% ¢ mwater/Sewer
-750 2
+ -30% B
-1,000 3
o~ 4 _40% 3 Commute
£ -1,250 \ 5
£ 1,500 T °0% & et
(o} + -60% *
Q -1,750 60% ¢
+ - o ® Street Lights
-2,000 70% E g
) 4 -80%
2,250 ° Buildings
-2,500 -90%
-2,750 -100%
O NV O X O A O QO N D S
P LS LN AIMNN N
AT AT AR AR AT AR AR AR AP AT QDT AR AT ADT AR D
Year

Figure 10: Plan D GHG Emissions Reduction by Sector
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The tables below lists the measures included in Plan D, along with the measure status and the net

cash flow.
Plan D Cash Flow Analysis
Measure Description Status
Cash Flow AnnuaI_Debt Net Cash | Outstanding
Year Service .
(gross) Payments Flow Pr|n0|pal Measure 01 APS Measures Completed
2000 $0 $0 $0 $0 Measure 02 Lighting Retrofit (multi-bldg) Completed
2001 $0 $0 $0 $0 Measure 03 Building HVAC Future
2002 $0 $0 $0 $0 Measure 04 Computer Network Controls Future
2003 $O $0 $O $0 Measure 05 Addtl Lighting Future
2004 0 0 0 0
$ $ $ $ Measure 06 Pool Covers Completed
2005 $0 $0 $0 $0
Measure 07 Decommission Fountain Future
2006 $0 $0 $0 $0
2007 ($5!000) $0 ($5!000) $149.365 Measure 08 Boiler Replcmnt Sports Center Future
2008 $51 ’144 ($36,859) $14,284 $797,876 Measure 09 Lift Station #1 Future
2009 $101,741 ($142,364) ($40,623) | $1,119,028 Measure 10 H-Pool Solar Wir Future
2010 $118,187 ($177,935) ($59,748) $4,777,269 Measure 11 Pool Pump Measures Future
2011 $431,592 ($517,798) | ($86,206) | $4,448,174 Measure 12 Gity Flost New 2 I
2012 $447,191 ($506,750) ($59,559) | $5,058,126 Mensure 13 ov-New Ciy Cotore
2013 $509,957 | ($721,102) | ($211,145) | $4,541,995 , PV Suppying 100% Wo &Wsto
easure 14 Energy Cost Future
2014 $527,811 ($710,070) ($182,259) $4,015,563
Measure 15 PV APS Completed
2015 $546,267 ($705,850) | ($159,583) | $3,471,569
2016 $565,344 | ($640,244) | ($74,901) | $2,970,660 Measure 18 PV6 -CREBS Future
2017 $585,063 ($640,244) ($55,182) $2,448,885 Measure 19 Commute Future
2018 $605,446 ($421,844) $183,602 $2,123,772 Measure 20 Fleet 2000-2006 Completed
2019 $336,229 ($399,500) ($63,271 ) $1,808,161 Measure 22 Fleet Natural Gas Conversions Future
2020 $595,385 ($346,370) $249,015 $1,533,213 Measure 24 BiodiesellB100 Futire
2021 $670,803 ($346,370) $324,433 $1,247,405
Measure 26 Pump Measures (4 implemented) Completed
2022 ($1,364,165) | ($346,370) | ($1,710,536) | $950,307 - BT e e
easure 27 $800) Future
2023 $718,122 ($346,370) $371,752 $641,473
2024 $742,982 ($339,863) $403’119 $326,949 Measure 29 Staff Coordinator Future
2025 $768,678 ($339,863) $428,81 5 $0 Measure 30 APS Public Safety Central DDC Future
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Tons CO2 Avoided

Plan E 1,384

50.3%  GHG Reduction

Community Benefit (over 25 year life of plan)

$8,983,255
$2,927,243
$8,980,626

$$$ Avoided Utility Company Payments
$$$ Avoided Fuel Purchases
$$9 Invested Locally in GHG Projects

Financial Metrics

SPB: 20.1
IRR:  3.4%
NPV: ($357,822)

Plan E: This plan includes all completed projects, and another 20 measures. All measures are
implemented to their maximum identified potential. Two PV projects (measures 16 and 17) are
doubled in size, to 60 kWac. The resulting reduction in GHG emissions approaches 50% by
2012. Yet, this strategy yields in a challenging cash flow and a low IRR of 3.4%. The NPV is
negative, due in large part to the poor economics of the two PV projects mentioned above. The
implementation date of 2011 of these projects is after the CPUC'® incentives are projected to

expire.

However, this plan provides the greatest security against energy cost escalations as

detailed in Figure 6 discussed in the Energy Cost Vulnerability section.
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