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City of Simi Valley Energy Action Plan

EXECUTIVE SUMMARY

Overview

This Energy Action Plan (EAP) was developed to identify the City of Simi Valley’s long-
term vision for energy efficiency, including strategies and projects that could be
implemented in government operations, resulting in lower energy expenditures and
setting a leadership example for Simi Valley businesses and residents. The EAP is the
roadmap toward achieving the City’s energy efficiency and greenhouse gas emission
reduction goals as outlined in the adopted 2010 Green Community Action Plan, and
the recently adopted 2012 Climate Action Plan and 2012 General Plan. These goals
include a 20% reduction from 2006 municipal energy use by 2020, a 15% reduction
in 2006 greenhouse gas emissions by 2020, and to carry these objectives out into the
community as described in the 2012 General Plan.

Southern California Edison (SCE) funded preparation of the EAP through the technical
assistance offered to the City under the Energy Leader Partnership (ELP) program.
This assistance is offered to local governments to achieve energy efficiency goals of
the California Long Term Energy Efficiency Strategic Plan (CEESP). One of the goals
of the ELP program is to advance the City’s progress in the ELP, resulting in greater
incentives for energy efficiency in municipal projects, and eventually enhanced
incentives for the community as a whole. Progress in the ELP is measured by “tiers,”
such that cities on the lowest tier are eligible for technical assistance, and as cities
progress from “Silver” to “"Gold” to “Platinum” tiers, they and their residents become
eligible for increased assistance, better financial incentives, and more resources to
achieve energy efficiency. The goal of the EAP is to identify and implement a
sufficient number of cost-effective projects so that the City may advance to the
“Platinum” or highest tier, in the ELP program.

The EAP uses information developed as part of the City’s Benchmarking, Retro-
commissioning, and Greenhouse Gas (GHG) Inventory Policies to calculate specific
measures that will reduce energy use, defined as the purchased electricity and natural
gas consumed by municipal operations, and each measure’s expected return on
investment. It measures historic energy use and energy conservation measures
(ECMs) implemented between 2006-2011, and identifies potential ECMs for future
implementation.. Energy use is further subdivided into “building” and “non-building”
categories. GHG emissions tied to energy use are also calculated.

The EAP includes the 2006 baseline energy use for each of the City’s eight main
facilites, and identifies potential energy saving measures that could be implemented
in each of the facilities. These measures will be prioritized by City staff from the
Public Works, Administrative Services, and Environmental Serives Departments, and
implemented according to lowest cost after utility incenitves, greatest energy savings,
fastest payback period, and time required to implement the projects.

By establishing an EAP and implementing ECMs, the City is leading an effort that will
assist other local governments and the community of Simi Valley in reducing energy
usage, GHG emissions and costs. This process is consistent with the City’s
commitment to lead by example. A summary of the energy use analysis and savings
potential is presented in the next section.
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Findings

In 2011, electricity accounted for 66% of the City’s total energy usage and 75% of its
total GHG emissions, while natural gas accounted for 34% of total energy usage and
25% of total GHG emissions. A 7.1% reduction in electricity use has been achieved
since 2006, while natural gas use increased 7.9% (Table 1, below). The factors
driving these trends are outlined in greater detail in the body of the EAP.

Table 1. Simi Valley Energy Use Trends 2006 and 2011.

Percent Change

2006 2011  from 2006
Total Energy Use (MMBTU/yr) 120,010 117,026 -2.5%
Building Energy Use (MMBTU/yr) 76,904 77,645 1.0%
Total Electricity Use (kWh/yr) 24,339,679 22,611,915 -7.1%
Building Electricity Use (kWh/yr) 11,737,474 11,075,116 -5.6%
Total Natural Gas Use (Thermos/yr) 369,599 398,709 7.9%
Building Natural Gas Use (Thermos/yr) 368,544 398,548 8.1%

Water use accounted for 66% of total electricity use in 2011, split approximately
evenly between the conveyance of potable water and the treatment of wastewater.
Therefore, efforts to conserve water are instrumental in reducing energy use.

Natural gas use for public transit accounted for 69% of natural gas use, resulting
from the conversion of the City’s diesel fueled bus fleet to compressed natural gas
(CNG), and from the opening of the Transit CNG fueling facility to other public transit
agencies.

Combinations of ECMs and on-site renewable energy systems that will meet the City’s
energy and GHG reduction goals have been identified (Tables 2 and 3). Table 2
demonstrates the progress made in reducing electricity usage in City facilities and the
potential to make further reductions. The City will include energy efficiency projects in
future facility maintenance budgets to continue to implement the measures in the EAP
through the year 2020. The City prioritizes the implementation of ECMs based on a
combination of fast payback period and the size of the energy use reduction, as
indicated in Tables 75 - 79. All implemented and proposed ECMs will be documented
using a standardized template (Table 17). Renewable energy will be considered only
after feasible ECMs have been implemented. Overall, ECMs that have the potential to
reduce 4% of total energy use and 12% of electricity use in City facilities have been
identified, with renewable energy the reduction potential increases to 41% and 70%,
respectively.

Retro-commissioning will also play a role in identifying and implementing low and no-
cost ECMs. Further information can be found in the City’'s Retro-Commissioning Policy.
The City will measure progress towards energy and GHG reduction goals on an annual
basis, using ENERGY STAR Portfolio Manager accounts established for the 8 facilities
listed in Table 2. Further information can be found in the City’s Benchmarking Policy.



City of Simi Valley Energy Action Plan

Table 2. Facility based historic and potential ECMs and renewable energy potential

(electricity).
Potential -Igg:ilent Potential Potential :;Z?ngg?gm

Measured Measured | ECM Reduction Solar PV Cogen 2006 Baseline

Total Percent Percent from 2006 Percent Percent with Past and
Site Name Electricity Change Reduction - Reduction | Reduction

Baseline Future ECMs
Use (kWh: | 2006-2011 | from 2006 with Past from 2006 | from 2006 and
2006) (%) Baseline and Future Baseline B:)asellne Renewables
(%) EcMs (%) | (%) (%) (%)

City Hall 1,062,012 -8.6% -15.2% -23.8% -70.2% NA -94.0%
8:';;‘;?' Al 234720 | -15.8% -2.5% -18.3% 0.0% NA -18.3%
g:"w‘?g;‘;me"t 439,400 -1.3% 2.4% 37% | -78.1% NA -81.8%
g‘;’gtment 1,504,738 49% | -14.4% 19.3% | -50.3% NA -69.6%
Public
Services NA NA NA NA NA NA NA
Facility
Sanitation/ A ao 290 } 9 509 ) 8
Waterworks 7,891,940 6.6% 3.9% 10.5% 2.0% 47.9% 60.4%
Senior Center 445,120 12.5% -10.1% 2.4% -100.5% NA -98.1%
:;i:‘lﬁt 159,544 4.1% -26.4% 223% | -135.8% . -158.1%
Totals 11,737,474 -5.6% -6.7% -12.4% -24.9% -32.2% -69.5%

Table 3. Facility based historic and potential ECMs and renewable energy potential
(total energy).

Potential Potential Potential Potential
Measured Measured | ECM Solar PV | Cogen Total
Total Percent Percent Percent Percent Percent
Site Name Energy Change Reduction | Reduction | Reduction | Reduction
Use (kBTU: | 2006- from 2006 | from 2006 | from 2006 | from 2006
2006) 2011 (%) | Baseline | Baseline | Baseline Baseline
(%) (%) (%) (%)
City Hall 4,260,247 1.4% -12.9% -59.7% | _ -71.2%
Cultural Arts Center 970,799 -16.4% -2.0% 0.0% | _ -18.5%
Development Services | 1,918,072 10.2% -13.1% -61.0% | _ -63.9%
Police Department 7,868,671 -2.8% -9.4% -32.8% | _ -45.0%
Rublic Serviges 413100 | -22.2% NA | -212.8% -235.0%
Facility -
Sanitation/Waterworks | 30,745,191 1.7% -3.4% 1.7% -61.8% -65.3%
Senior Center 2,479,095 4.0% -6.2% -61.6% | _ -63.8%
Transit Facility 28,259,224 1.2% -0.5% -2.6% | _ -1.9%
Totals 76,914,399 1.0% -3.8% -13.0% -24.7% -40.5%
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City of Simi Valley Energy Action Plan
CITY OF SIMI VALLEY ENERGY ACTION PLAN

The City of Simi Valley has long been a champion of energy efficiency, by
demonstrating a commitment to reducing energy use in its own facilities, and leading
by example in the community. The City’s commitment includes finding better ways to
improve the energy performance of its operations and reduce spending on energy.
The City of Simi Valley is currently participating in the Energy Leader Partnership
Program (ELP) with Southern California Edison (SCE), which is funded by ratepayer
dollars through the California Public Utilities Commission (CPUC). This program was
developed so that SCE could provide technical and financial support for local
governments to improve the energy efficiency of municipal operations, including
energy used in buildings, and energy used to deliver services, such as water and
street lighting, to the community. By modeling the cost savings and quality of life
improvements that can result from energy efficiency and conservation, the City can
lead the community to consider similar actions.

This Energy Action Plan (EAP) is a product of the technical assistance provided
through the ELP, under the Local Government Strategic Plan Program to support the
California Long-Term Energy Efficiency Strategic Plan (CEESP) and centered on the
four long-term goals of the CEESP. These goals are: "“1) All new residential
construction in California will be zero net energy by 2020; 2) All new commercial
construction will be zero net energy by 2030; 3) The HVAC industry and market will
be transformed to ensure that HVAC energy performance is optimal for California’s
climate; and, 4) All eligible low-income customers will be given the opportunity to
participate in energy efficiency programs by 2020.”

Simi Valley’s Strategic Plan program includes developing strategies and policies that
encompass all four of the CPUC strategic plan goals. As part of the development of
these strategies and policies, the City incorporated suggestions and recommendations
from several stakeholder groups including all Simi Valley Neighborhood Councils, the
Planning Commission, the Sustainable Simi Valley Committee, the Ventura County
Contractors Association, and staff members from all City Departments. These
valuable insights have resulted in an EAP that focuses on cost-savings, includes a
wide range of energy efficiency projects, and capitalizes on actions that will have
long-lasting results.

Through implementation of the EAP, the City of Simi Valley will take advantage of
incentives offered through the ELP. By integrating energy efficiency and demand
reduction strategies described in the EAP, the City’s standing in the ELP will improve.
As City’s progress in the ELP advances, it will result in greater incentives for energy
efficiency in municipal projects, and eventually enhanced incentives for the
community as a whole.

The EAP is the roadmap toward achieving the City’s energy efficiency and greenhouse
gas emission reduction goals as outlined in the Green Community Action Plan, Climate
Action Plan, and General Plan. The EAP uses information developed as part of the
City’s Benchmarking, Retro-commissioning, and Greenhouse Gas Inventory Policies to
calculate specific measures that will reduce energy use and each measure’s expected
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return on investment. The EAP will be used by City staff from the Public Works,
Administrative Services, and Environmental Services Departments, and decision
makers, to select specific energy efficiency projects that could be implemented in the
near future, and in the long-term, for City facilities. The EAP includes a compilation of
suggested projects, methods to determine cost-effectiveness to achieve maximum
energy savings, and greenhouse gas emission (GHG) reductions. The EAP takes the
additional step of identifying renewable energy projects that could be undertaken
after maximizing the energy efficiency of the City’s buildings and services.

Goals

The EAP recognizes energy efficiency as a high-priority, cost-effective energy
resource, and makes a strong, long-term commitment to implementing energy
efficiency projects. The EAP communicates the benefits and opportunities to reduce
demand for energy, and eventually to supplement purchased power with on-site
renewable resources, so that the City may generate some of the power it uses.

The goals of the EAP are also found in the goals of the City’s Green Community Action
Plan (GCAP), Climate Action Plan (CAP) and General Plan, as well as the Energy
Leader Partnership (ELP) program. These goals include cutting energy use by 20
percent over the baseline year of 2006, which will meet Objective EE-1 in the GCAP,
meet the CAP goal of municipal energy decrease by 15 percent by 2020, and fulfill
General Plan policies NR-7.1, NR-7.3, NR-7.4 and NR-8.2, which are all focused on
energy efficiency and greenhouse gas reductions. In future General Plan updates, the
goals of the EAP will be added to appropriate sections of the Natural Resources,
Mobility and Infrastructure, and Community Development chapters to strengthen the
efficient use of energy resources in the community.

Progress in the ELP is measured by “tiers,” such that cities on the lowest tier are
eligible for basic technical assistance, and as cities progress from there to “Silver,”
“Gold,” and "“Platinum” tiers, they and their residents become eligible for increased
assistance, better financial incentives, and more resources to achieve energy
efficiency. The goal of the EAP is to identify and implement a sufficient humber of
cost-effective projects so that the City may achieve a 20 percent reduction in energy
use and advance to the “Platinum” or highest tier, in the ELP program.

The EAP provides an understanding of historic energy use and describes energy
conservation measures (ECMs) that were implemented from 2006-2011. Additional
ECMs that can be implemented in future years are identified. An implementation plan
describes the process by which the objectives of the EAP will be executed.

An additional goal of this effort is to serve as an example that other local
governments and the community of Simi Valley can use in reducing energy usage,
GHG emissions and costs.

Implementation Plan

The City will implement the Energy Action Plan (EAP) so that it can fulfill the goals of
a 20% energy use reduction, on an aggregate basis for its facilities, by 2020 as
compared to 2006. The EAP actions apply to eight City facilities: City Hall, Cultural
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Arts

Center, Development Services, Police Department, Senior Center,

Sanitation/Waterworks, Public Services Facility and Transit Facility.

Beginning with 2012, the City will measure and compare annual energy use to the
baseline year of 2006. Energy use will be measured at both the individual facility and
aggregate levels (ENERGY STAR Portfolio Manager accounts will be used. See the City
of Simi Valley’s Benchmarking Policy for further details).

1.

The city will establish a working group of City staff with expertise, based on the
existing Green Team of City staff to identify and prioritize the energy
conservation measures identified in the report. Staff will consider rapid
deployment, energy savings, and potential rebates and other utility programs
in the priority of projects. The City will schedule the initial deployment of
energy conservation measures (ECMs) to occur over the 2013-2014 fiscal year
budget cycle, prioritized by project economics and starting with those ECMs
such as the projects identified in Table 75 - Table 79.

. Prioritization of the energy efficiency and conservation measures will initiate

the implementation of the EAP no later than April 2013, the priority list will
include at least one measure in each of the eight facilities. This priority list will
be used to report to the City Manager with recommendations for
implementation.

. Implementation of the EAP will include the development of a budget line item

to implement energy efficiency measures as part of the Public Works facility
maintenance budget beginning with the 2013-2014 fiscal year, based on costs
of prioritized projects identified by the City's Green Team working group.

Municipal retrofit projects that will constitute meeting the “Implementation”
requirement to reach the goal of 20% reduction by 2020 will include
implementation of at least one measure in each of eight facilities, and will
incorporate at least 50% of the identified lighting and operational controls
projects. Projects may not be limited to the projects identified herein if future
energy efficiency and conservation measures become feasible.

. As part of EAP implementation and through the ELP, the City will continue to

improve the reduction of energy use through water conservation, with full
implementation achieving at least a 10% reduction in energy use related to
water.

. The ECMs that are implemented will be monitored. Estimating or measuring

energy use before and after the implementation of the ECM will accomplish
this. Energy use will be measured on a time resolution of fifteen minutes (using
data from McKinstry’s Enterprise Energy Management (EEM) software. See the
City of Simi Valley’s Benchmarking Policy for further details).

. Results for the energy and economic performance of the ECMs will be recorded

in a standardized spreadsheet (Table 17). Further ECMs may be identified
through the City’s Partnership with Southern California Edison (SCE) and the
process of retro-commissioning, which is outlined in the City’'s Retro-
Commissioning Policy.
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8. The City will establish a working relationship with the Southern California Gas
Company (SCG) to provide a concerted effort towards reducing natural gas
use.

9. The City will investigate the feasibility of incorporating renewable energy
systems on City property.

10.City staff will prepare an annual report to be presented to the City Council,
documenting the findings that result from the actions described above.

Relation of Energy Action Plan to Other City Policies

The City of Simi Valley has a long-standing commitment to reducing energy usage,
costs and GHG emissions. The EAP is another tool to help in achieving these City
goals. Other policies that are tied to this EAP and should be referred to for further
information are described below. The logical progression is to 1) benchmark facilities-
to gain an understanding of performance, 2) where appropriate, implement RCx to
tighten the control of facilities and 3) to implement energy conservation measures-to
put more efficient equipment in place-as outlined in the Energy Action Plan. Updates
to these policies will include language that references the EAP to strengthen the
efficient use of energy resources in city facilities.

1. Benchmarking Policy. ENERGY STAR Portfolio Manager accounts have been
established for the eight facilities listed previously and contain monthly utility
data from 2006 to the present. These accounts are automatically updated with
utility data and can be used to measure progress towards EAP goals by
comparing energy savings to the 2006 baseline year. General facility data, such
as operating hours, nhumber of occupants, etc. are also housed here.

2. Retro-Commissioning (Rcx) Policy. RCx is a systematic process for
improving an existing facility’s performance by identifying and implementing
relatively low-cost operational and maintenance improvements. RCx is one of
the tools that can be implemented to help achieve EAP goals.

3. Greenhouse Gas Inventory Policy And Reduction Strategies. These
documents provide background on GHG emissions tied to energy use in City
facilities and makes recommendations for how they can be reduced. The EAP
will assist in achieving GHG reduction goals.

Beyond these policies, additional resources that may be helpful to the EAP process
will be outlined in more detail in subsequent sections.



City of Simi Valley Energy Action Plan

ENERGY ACTION PLAN BACKGROUND AND
PURPOSE

Definition of Energy Action Plan

An Energy Action Plan (EAP) provides an understanding of energy usage and the
means to reduce it. This EAP is focused on the City of Simi Valley’s energy use, where
energy is defined as the electricity and natural gas consumed by municipal
operations.

Benefits of Energy Action Plan

This EAP provides the most comprehensive analysis of municipal energy use to date,
in a single source. This information allows an understanding of the effectiveness of
ECMs taken to date, evaluates new opportunities, and prioritizes those opportunities
based on cost effectiveness. By establishing an EAP and implementing ECMs, the City
is reducing its operating costs, GHG emissions and other energy-based environmental
impacts, while conserving natural resources.
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ENERGY ACTION PLAN PROCESS

The broad scope of the EAP is:

1. To measure, analyze and understand municipal energy usage, GHG emissions
and ECMs implemented from 2006-2011.

2. To identify and measure potential future ECM opportunities and outline a
prioritized path for implementing them.

Energy use is defined as the electricity and natural gas consumed by municipal
operations. Usage is further subdivided into “building” and “non-building” categories.
The City has 344 electrical service accounts and 13 natural gas service accounts.
Energy will be analyzed on annual, monthly and 15-minute interval bases.

First, energy use and GHG emissions are analyzed in the following ways:

1. Total and building energy use and GHG emissions.

2. Total and building electricity use and GHG emissions.

3. Total and building natural gas use and GHG emissions.
Second, energy use and ECMs are analyzed at the building level. The “buildings”
consist of the 8 facilities operated by the City. In some cases, the utility service
accounts at the site serve uses other than those strictly required by buildings, as
outlined below. All sites have one electricity and one natural gas service account
unless otherwise noted. The eight facilities are:
City Hall.
Cultural Arts Center.
Development Services (2 electricity and 2 natural gas service accounts).
Police Department.
Senior Center.

A

Sanitation/Waterworks (The electrical service account is associated with the
Sanitation Plant's process loads and also serves the following buildings:
Sanitation/Waterworks, Public Services Facility and Transit Facility. The actual
Waterworks process loads are on separate electrical service accounts. The
natural gas service account is associated solely with the Sanitation Plant’s
process loads).

7. Public Services Facility (No electricity service account. Served by
Sanitation/Waterworks account).

8. Transit Facility (The natural gas service account is associated with the fueling
of buses and the electrical service account is associated with fueling
equipment. The Transit Facility office loads are served by the
Sanitation/Waterworks account).

1
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Third, energy use and ECMs are analyzed at the non-building level, which consists of:

Waterworks (potable water delivery).
Street lighting.

Traffic signal lighting.

Landscape irrigation.

Other.

Data Collection Process

Data were collected from the following sources:

U

Electricity and natural gas use:

« Monthly for 344 electrical service accounts, from 2006 to 2011 and 15-minute
interval for 23 service accounts for 2011 (Source: Southern California Edison
(SCE) and supplemented with monthly City records where necessary).

« Monthly for 13 natural gas service accounts, from 2006-2011 (Source:
Southern California Gas (SCG)).

Greenhouse gas emissions factors (data collection and calculation methodologies):

« California Climate Registry.

« “Greenhouse Gas Modeling of California’s Electricity Sector to 2020” Updated
results of the GHG Calculator Version 3b [3].

« “Local Government Operations Protocol” For the quantification and reporting of
greenhouse gas emissions inventories Version 1 [4].

Electricity and natural gas ECMs:

« Energy audit and demand response reports (Source: SCE and City efforts).

« Energy audits performed by The Cadmus Group.

» Retrofit projects (SCE. City records including Energy Efficiency Conservation
Block Grant (EECBG) forms, LEED documentation and spreadsheets).

Operational and eguipment data (Source: City):

« Facility information, including space type(s), year built, year of renovation or
expansion, major energy consuming systems, gross floor area, number of
occupants, number of computers, number of servers, operating hours and
percent heated and cooled.

« Mechanical equipment lists.
« Motor lists for Waterworks and Sanitation.
« Water flows: Waterworks (supply) and Sanitation (treated).

» Sanitation biogas flow rate and composition.

12
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« Street, safety and traffic signal lighting descriptions and counts.

Data Quality Control

Data quality was rigorously controlled in the process of acquisition and analysis. Most
data are directly sourced from the utilities. Some gaps were found in monthly
electricity data associated with street lighting service accounts. These gaps were filled
using City records and extrapolating escalation rates where necessary (applies from
1/2006-12/2007 for street lighting service accounts 3-001-7986-07, 3-001-7986-54
and 3-001-7986-48). In a few cases, monthly data were found to span two months
instead of one. In these cases, the monthly data are averaged over the two months.
In general, multiple sources were cross-referenced, as necessary, to clarify data and
ensure data reliability.

Calculation Methodology and Assumptions

Much of the usage and power demand data presented in this EAP is in raw form as
provided by the utilities.

The units of energy used in this report are:

Kilowatt-hour (kWh). A measure of electrical energy use.

Kilowatt (kW). A measure of electrical power demand.

Therms. A measure of natural gas energy use.

D W N R

Kilo British Thermal Units (kBTU). A measure of total energy use that combines
electricity and natural gas, where there are 3.413 kBTU/kWh and 100
kBTU/Therms

5. Million British Thermal Units (MMBTU). A measure of total energy use that
combines electricity and natural gas, where there are 0.003413 MMBTU/kWh
and 0.1 MMBTU/Therms

6. Pounds of carbon dioxide equivalent (lbs CO,.). A measure of GHG emissions
that accounts for carbon dioxide, and converts other emissions such as
methane and nitrous oxide into an equivalent amount of carbon dioxide.

7. Metric tons of carbon dioxide equivalent (MT CO..) where there are 2204.62
Ibs/MT.

SCE and The Cadmus Group primarily executed ECM annual energy use reduction and
rebate calculations. Annual electricity costs savings were computed using 2011 rates
for each site, as shown in Table 4.

13
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Table 4. Average electricity rates for 2011.

Electrical Rate

Site Name - Account Number ($/kWh)
City Hall - 3000962804 0.132
Cultural Arts Center - 3010031431 0.180
Development Services - 3001158986 & 3012840644 0.150
Police Department - 3014319386 0.120
Senior Center - 3001159047 0.140
Transit Facility - 3014992925 0.185
Sanitation/Waterworks-PSC - 3012296523 0.095

Average 0.143

These average rates vary mainly based on SCE rate structure, the time of electricity
use and the magnitude of usage. Typically, the service accounts with the lowest
average rates have the highest off-peak and overall usage. Annual cost savings for
natural gas were computed using 2011 rates for each site, as shown in Table 5. These
rates vary depending on SCG rate structure. The accounts with the highest overall
usage have the lowest average rates.

Table 5. Average natural gas rates for 2011.

Natural Gas
Rate
Site Name - Account Number ($/Therms)
City Hall - 181-213-8600 0.774
Cultural Arts Center - 028-313-9901 1.090
Development Services - 130-813-8461 & 128-713-8400 0.928
Police - 046-831-1440 0.733
Public Services Facility - 201-114-2100 0.910
Sanitation Facility - 007-914-2200 0.672
Senior Center - 111-913-8700 0.802
Transit Facility - 163-393-1979 0.516
Average 0.803

GHG emissions were calculated assuming the emissions factors as shown in Table 6.
Reported values for electricity only exist for 2006-2007. Assumed and modeled values
were used for 2008-2020. The natural gas emissions factor is assumed to be constant
since natural gas carbon content is a function of composition and chemical structure,
which is relatively fixed.

Additional assumptions and calculation methods are provided in subsequent sections.

14
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Table 6. Electricity and natural gas GHG emissions factors.

Electricity CO.e | Natural Gas COze Natural Gas
Emission Factor | Emission Factor Electricity Emissions Emissions
Year (lbs/MWh) (Ibs/Therms) Factor Source Factor Source

2006 641.26 11.72 | CA Climate Registry CA LGO Protocol
2007 630.89 11.72 | CA Climate Registry _CA LGO Protocol
2008 630.89 11.72 | Assume same as 2007 CA LGO Protocol
2009 630.89 11.72 | Assume same as 2007 CA LGO Protocol
2010 630.89 11.72 | Assume same as 2007 CA LGO Protocol _
2011 626.11 11.72 | E3 GHG Modeling (2010) _CA LGO Protocol
2012 606.27 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2013 590.84 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2014 577.61 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2015 562.18 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2016 548.95 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2017 533.52 11.72 | E3 GHG Modeling (2010) | CA LGO Protocol
2018 518.09 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2019 502.65 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
2020 493.84 11.72 | E3 GHG Modeling (2010) CA LGO Protocol
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TOTAL MUNICIPAL ENERGY USE

Total Energy Use

The City of Simi Valley provides many services to the community that require the use
of energy. This section focuses on total energy, in the form of electricity and natural
gas, consumed at the municipal level for these services. The City has a total of 344
service accounts for electricity and 13 service accounts for natural gas. Energy use is
broken down into “building” and “non-building” related services. Building energy use
is mainly associated with the Police Department, City Hall, Cultural Arts Center,
Development Services, Senior Center, and the Public Services Complex (PSC). The
PSC includes buildings associated with the Transit Facility, Vehicle Maintenance, Public
Services, Waterworks and Sanitation. Non-building energy use is mainly associated
with potable water delivered through the municipal water utility (commonly referred
to as the Waterworks), the treatment of waste in the City’s waste water treatment
plant (commonly referred to as the Sanitation Plant), street lights, traffic signal lights
and landscape irrigation. It should be noted that the PSC has an electrical meter that
serves the several buildings described above as well as all Sanitation Plant
equipment. This meter has the highest usage of all City accounts and is classified in
the “building” category.

Monthly electricity and natural gas usage data spanning 2006-2011 for all City of Simi
Valley service accounts was analyzed. 117,026 million British Thermal Units (MMBTU)
were consumed in 2011, with 66% of use related to electricity consumption and 34%
of use related to gas consumption (Table 7).

Table 7. Total City of Simi Valley energy use by fuel type for 2011.

2011 Energy Use Percent
2011 Energy Use | (kWh/Year-Electric & of Total
Fuel Type (MMBTU/Year) Therms/Year-Gas) (%)
oS iesely 77,155 22,611,915 66%
se
i) Natural 39,871 398,709 34%
as Use
Total 117,026

For the total energy consumed in 2011, 66% fell into the building category and 34%
fell into the non-building category (Table 8). However, as noted previously, energy
use associated with some of the operations in the building category, such as the
Sanitation Plant and the Transit Facility, are not actual buildings.
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Table 8. Total City of Simi Valley energy use by use type for 2011.

Percent
2011 Energy Use
Use Type (MMBTU IYgeyar) of Total
(%)
Total Building Energy 77,645 66%
Total Non-Building Energy 39,381 34%
Total 117,026

The City's total and municipal building energy use in 2006 and 2011, and the
reduction necessary to meet the 2020 target, was measured (Figure 1). While total
energy use was reduced by 2.5% from 2006 to 2011, building energy use increased
by 1.0% from 2006 to 2011. To meet the 20% reduction target for municipal
buildings in 2020, an additional 21% reduction must be made (a reduction rate of
2.3% per year).

B Total Ehergy Use @ Building Energy Use

140,000 -
2.5%Reduction
i Achieved (0.5%/ year)
120000 > 17.5%Reduction
Required(1.95%/ year)
100,000 -
1.0%Increase
Occurred(0.2%/ year) 21%Reduction
80,000 - ired(2.3%/ year)

Annual Energy Use (MMBTU)
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Total Electricity Use

Of the total electricity consumed in 2011, 51% fell into the building category and 49%
fell into the non-building category (Table 9). However, as noted previously, electricity
use associated with some of the operations in the building category, such as the
Sanitation Plant and the Transit Facility, are not actual buildings.

Table 9. Total City of Simi Valley electricity use-by-use type for 2011.

2011 Electricity Use | Percent of
vsevpe (kWh/Year) Total (%)
Total Building Electricity 11,075,116 49%

Total Non-Building Electricity 11,536,799 51%
Total 22,611,915

The City’s total and municipal building electricity use measured in 2006 and 2011,
and the reduction necessary to meet the 2020 target, is shown in Figure 2. Total
electricity use was reduced by 7.1% from 2006 to 2011. Building electricity use was
reduced by 5.64% from 2006 to 2011 (a reduction rate of 1.13% per year). To meet

the 20% reduction target in 2020, an additional 14.36% reduction must be made (a
reduction rate of 1.6% per year).

@ Total Bectricity Use  m Building Bectricity Use

30,000,000 -
7.1%Reduction
) Achieved (1.42% year)
25,000,000 12.9%Reduction
Required(1.43%/ year)

g 20,000,000 -
8
=
_3. 15,000,000 - 5.64%Reduction
g Achieved(1.13% yea 14.36% Reduction
g Required (1.6%/ year,
m
E
g

2011 2020

lated annual electricity use for 2006, 2011 and for 2020
- target.
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Electricity reductions have been successful, and, if reduction rates occur at roughly
the same pace as in past years, the City is on track to meet its 20% reduction target.

The City has a total of 344 electrical service accounts. Electricity by use-type in 2011
was ranked from highest to lowest, shown in Figure 3, (where blue denotes ‘building’
and black denotes ‘non-building’). The use-types with the highest electrical usage
are:

e Waterworks at 33.8% (43 service accounts).

e Sanitation/PSC facility at 32.6% (1 service account).

e Street and traffic signal lighting at 15.9% (14 service accounts for street
lighting and 125 service accounts for traffic signal lighting).

e The remaining 17.7% of use is spread across 7 other building accounts and 154
non-building accounts (136 of which are associated with landscape irrigation).

Since 66% of total electricity use in 2011 was found to be associated with water
usage, efforts to conserve water will be instrumental in reducing energy use.
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Figure 3. City of Simi Valley percent annual electricity use by use-type (2011).
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The 20 highest individual use service accounts in 2011 are shown in Figure 4, (where
blue denotes ‘building,’ black denotes water pumping within the Waterworks, yellow
denotes street lighting and green denotes the other 324 service accounts). The
service accounts with the highest usage are:

e Sanitation/PSC facility (1 service account).

e SCE owned and operated street lights (1 service account).

e Buildings (5 service accounts).

e Water pumping stations (12 service accounts).

e City owned street lights (1 service account).

8,000,000

7,000,000 -

6,000,000 -

5,000,000 -

4,000,000 -

3,000,000 -

2,000,000 -
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Total Natural Gas Use

For the total natural gas consumed in 2011, 99.96% fell into the building category
and 0.04% fell into the non-building category (Table 10). However, as noted
previously, natural gas use associated with some of the operations in the building
category, such as the Sanitation Plant and the Transit Facility, are not actual
buildings.

Table 10. Total City of Simi Valley natural gas use by use type for 2011.
2011 Natural Gas Percent of

Use Type Use (Therms/Year) | Total (%)
Total Building Natural Gas 398,548 99.96%
Total Non-Building Natural Gas 161 0.04%

Total | 398,709

The City’s total and municipal building natural gas use measured in 2006 and 2011,
and the reduction necessary to meet the 2020 target, was investigated (Figure 5).
For building natural gas use, an 8.14% increase was observed from 2006 to 2011. To
meet the 20% reduction target in 2020, an additional 23.14% reduction must be
made. These increases mainly occurred at the Sanitation Plant, City Hall and Transit
Facility (Table 16). The reasons behind these increases are explored in further detail
in the section on Municipal Building Energy Use.

® Total GHG Emissions B Building GHG Emissions
2,500 -

8.14%Increase Occurred

(1.63%/ year) 23.14%Reduction

Required(2.57%/ year)

2,000 -

Annual GHG Emissions (Metric Tons 00.¢)

20Mm 2020

related annual natural gas use for 2006, 2011 and 2020
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Breaking down natural gas use in 2011 (Figure 6), it was found that the Transit
Facility is the single largest user of gas, at 68.8% of usage. This gas is used for the
City’s natural gas fueled public transportation fleet. The Sanitation Plant is the second
highest user of gas, at 14.9% of usage. This gas is used primarily in process heating
applications within the plant. The remaining 16.3% of gas is predominantly used in
building space heating applications.

80% -
70% - 68.8%
60% -
50% -
40% -

30% -

20% -
14.9%

Percent Annual Natural Gas Use by Source (2011)

10% - 7.9%

City of Simi Valley percent annual natural gas use by source (2011).
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TOTAL MUNICIPAL GREENHOUSE GAS
EMISSIONS

Total Energy Related Greenhouse Gases

Greenhouse (GHG) emissions, in the amount of 8,541 metric tons of carbon dioxide
equivalent (MT CO,e), were produced in 2011 due to energy use, with 75% of
emissions related to electricity consumption and 25% of emissions related to gas
consumption (Table 11).

Table 11. Total City of Simi Valley greenhouse gas emissions by fuel type for 2011.

Percent
2011 GHG Emissions of Total
Fuel Type (MT CO,./Year) 1 (%)
Total Electricity GHG Emissions 6,422 75%
Total Natural Gas GHG Emissions 2,119 25% |
Total 8,541

The City’s total and municipal building GHG emissions as measured in 2006 and 2011,
and the reduction necessary to meet the 2020 target, is shown in Figure 7. For total
GHG emissions, a 6% reduction was achieved from 2006 to 2011. To meet the 15%
reduction target in 2020, an additional 9% reduction must be made. For building GHG
emissions, a 2.4% reduction was achieved from 2006 to 2011.

B Total GHG Emissions B Building GHG Emissions

10,000 -
6% Reduction
Achi 1.29
£ 0008 cieved(1.22¢ yea0) 9%Reduction Required
@ (1.0% year)
g 8,000 -
5
© 7,000 -
® 2.4%Reduction _
S 6000 - Achieved (0.5% year) 12.6% Reduction
g Required (1.4%/ year)
B 5,000 -
g 4,000 -
8 3000 -
2

2,000 -

2006 2011 2020

lated annual GHG emissions for 2006, 2011 and 2020
change in 2020 emissions factor compared to 2011).
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Since GHG emissions reductions are a result of both energy reductions and changes in
emission factors, GHGs have been reduced by a greater percentage than energy use.
This is due to reductions in electrical emission factors, as more low carbon and
renewable power generation is brought on line. This analysis assumes that emission
factors for electricity are the same in 2020 as they were in 2011. However, due to
policy and regulations to reduce GHG emissions at the California State level, it is
projected that emission factors will be substantially less in 2020 as compared to
2011[3]. If the GHG emission factor predicted for electricity in 2020 is used, a 21%
GHG reduction will be achieved for total energy as compared to 2006, even if no
further energy use reductions are made after 2011. A 14.7% reduction will be
achieved for municipal buildings, under the same assumptions.
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Total Electricity Related Greenhouse Gases

The City’s total and municipal building electrical GHG emissions measured in 2006
and 2011, and the reduction necessary to meet the 2020 target is described in Figure
8. For total electrical GHG emissions, a 9.78% reduction was achieved from 2006 to
2011. To meet the 15% reduction target in 2020, an additional 5.22% reduction must
be made. For building electrical GHG emissions, an 8.36% reduction was achieved
from 2006 to 2011.

This analysis assumes that emission factors for electricity are the same in 2020 as
they were in 2011. However, due to policy and regulations to reduce GHG emissions
at the California State level, it is projected that emission factors will be substantially
less in 2020 as compared to 2011[3]. If the GHG emission factor predicted for
electricity in 2020 is used, a 28.8% GHG reduction will be achieved for total electricity
as compared to 2006, even if no further electricity use reductions are made after
2011. A 27.7% reduction will be achieved for municipal buildings, under the same
assumptions.

B Total GHG BEmissions  m Building GHG Emissions

8000 -
9.78%Reduction
2000 - Achieved (1.96% year)
° ! 5.22%Reduction
g‘ Required (0.58% year)
g 6,000 -
-4
4]
s
[ -
2 5,000
§ 8.36% Reduction
@ 4000 - : - .
B Achieved(1.67% yea 6.64%Reduction
& Required(0.74% yea
g 3000 -
§ 2,000 -
1

2006 2011 2020

ing related annual electrical GHG emissions for 2006, 2011
no change in 2020 emissions factor compared to 2011).
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Total Natural Gas Related Greenhouse Gases

The City’s total and municipal building natural gas based GHG emissions measured in
2006 and 2011, and the reduction necessary to meet the 2020 target was investigated
(Figure 9). For building natural gas GHG emissions, an 8.14% increase was observed from
2006 to 2011. To meet the 15% reduction target in 2020, an additional 23.14% reduction
must be made. Since natural gas based GHG emissions are tied primarily to fuel
composition and this composition is relatively static, it is assumed that emission factors
are unchanged over time.

B Total GHG BEmissions  ® Building GHG Emissions
2,500 -
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MUNICIPAL BUILDING ENERGY USE

Municipal Building Overview

This section provides an overview of the 8 main facilities operated by the City. Each
facility has a building associated with it (Table 12). However, the electrical service account
at the Sanitation/Waterworks facility serves waste water treatment plant process loads as
well as the following buildings: Sanitation/Waterworks, Public Services Facility and Transit
Facility. The Transit Facility electricity and natural gas service accounts are associated
with fueling equipment and public transit fueling, respectively. For simplicity, these
facilities are categorized as “buildings” in this section. This City’s goal is to reduce the
aggregate energy use across these facilities 20% by 2020, as compared to 2006. Building
energy use is distinct from non-building energy uses, which mainly consist of water
delivered as part of the municipal water utility (commonly referred to as the Waterworks),
street lighting, traffic signal lighting and landscape irrigation. Non-building energy uses
are analyzed in the subsequent section.

Table 12 provides background on these facilities. Accounts for these facilities have been
established in ENERGY STAR’s Portfolio Manager. These accounts house monthly data
from 2006 to the present and are automatically updated via electronic feed from the
utilities. Further information on individual facilities can be found in the sections dedicated
to them.
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Table 12. City facility information.

City Hall

Cultural
Arts
Center

Development
Services

Police
Department

Public
Services
Facility

Senior
Center

Transit
Facility

Sanitation/
Waterworks

Building
GSF

43,771

12,105

18,125

50,000

18,150

29,559

12,720

18,174

Year of
Construction

1982

1910

1977

1998

1977

1984

1988

1962

Year of
Renovation
or
Expansion

1987 &
2012

1995

NA

NA

1996

1991 &
2006

2012

1972, 1987
& 2004

Portfolio
Manager
Account

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Control
System

Yes/DDC

Yes/DDC

No

Yes/DDC

No

Yes/DDC

Yes/DDC

No

Eligible for
SCE RCx
Program

Yes

No

No

Yes

No

Maybe

No

No

2006 Annual
Electricity
Usage
(kWh)

1,062,012

234,720

439,400

1,504,738

Electricity
on
Sanitation
Meter

445,120

159,544

7,891,940

2006 Annual
Natural Gas
Usage
(Therms)

6,356

1,697

4,184

27,330

4,131

9,599

277,147

38,100

2006 Total
Energy
Usage
(kBTU)

4,260,247

970,799

1,918,072

7,868,671

413,100

2,479,095

28,259,224

30,745,191

2006
Energy Use
Intensity
(kBTU/SF)

97

80

106

157

23

84

2,222

1,692

2011 Annual
Electricity
Usage
(kWh)

971,067

197,647

433,840

1,430,850

Electricity
on
Sanitation
Meter

500,880

166,046

7,374,786

2011 Annual
Natural Gas
Usage
(Therms)

10,062

1,367

6,322

27,637

3,214

8,682

280,392

60,872

2011 Total
Energy
Usage
(kBTU)

4,320,452

811,269

2,112,896

7,647,191

321,400

2,577,703

28,605,915

31,257,345

2011
Energy Use
Intensity
(kBTU/SF)

97

67

117

153

18

87

2,249

1,720

Change in
Electricity
Use. 2011
vs. 2006 (%)

-8.56%

-15.79%

-1.27%

-4.91%

NA

12.53%

4.08%

-6.55%

Change in
Gas Use.
2011 vs.
2006 (%)

58.31%

-19.45%

51.10%

1.12%

-22.20%

-9.55%

1.17%

59.77%

Change in
Energy Use.
2011 vs.
2006 (%)

1.41%

-16.43%

10.16%

-2.81%

-22.20%

3.98%

1.23%

1.67%
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Figure 10 shows energy use, broken down by electricity and natural gas use, for each of
the facilities and the percent change in energy use in 2011 as compared to 2006.
Electricity use reductions have been achieved in all facilities except the Senior Center and
the Transit Facility. Gas use has increased at in all facilities except the Senior Center and
Cultural Arts Center.

30,000
N 1%
2006 Hec ®2011Hec = 2006CGas mM2011Gas 7%

25,000

20,000

15,000

10,000

Annual Bectricity and Gas Use (MMBTU/ yr)

52%
9% 5%
5,000
1% o o
58% -16% -19% -1% 51% 13% -10% 4%
_ = - o l o
City Hall Quitural Arts Development Folice Sanitation/PS  Senior Center  Transit Facility
Center Services Facility

Figure 10. Annual electricity and gas use for main City facilities in 2006 and 2011 and
percent change from 2006 baseline.

Table 13 breaks out annual electricity use for individual municipal building service
accounts. A 5.6% reduction in electricity use was achieved in 2011 as compared to 2006.
The greatest absolute reduction in electricity use among the facilities occurred at the
Sanitation Plant followed by City Hall and the Police Department (Table 14). These
reductions resulted mainly from the implementation of energy conservation measures,
which are detailed in subsequent sections.

Table 15 breaks out annual natural gas use for individual municipal building service
accounts. An 8.1% increase in gas use occurred in 2011 as compared to 2006. The
greatest absolute increase in natural gas use among the facilities occurred at the
Sanitation Plant followed by City Hall and the Transit Facility (Table 16). The gas use
increases resulted mainly for the following reasons:

« Sanitation Plant: Replacement of an inaccurate service account meter.
» City Hall: HVAC retrofit where it is thought that gas use control is not optimized.

« Transit Facility: Increase in compressed natural gas use to fuel buses.
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City of Simi Valley Energy Action Plan

Existing City resources that can be leveraged for energy projects in municipal
facilities include:

« Energy Star’s Portfolio Manager accounts (described in detail in the
City’s Benchmarking Policy).

» The City of Simi Valley Benchmarking Policy, which provides further
information on facilities and energy use and GHG comparisons to the
2006 baseline.

» Facility equipment lists.

« The Enterprise Energy Management (EEM) accounts (described in
detail in the City’s Benchmarking Policy).

« The City of Simi Valley Retro-Commissioning Policy, which provides
further information on methods for reducing energy.

o« 15-minute interval power demand data, which exists for the
Sanitation/Waterworks, City Hall, Police Department and Transit
Facility.

Conservation Measures

The implementation of energy conservation measures (ECMs) will be the primary
strategy used to meet the City’s energy reduction goals. Historic and potential
ECMs for specific facilities are outlined in subsequent sections. The City will
prioritize the implementation of ECMs based on a combination of fast payback
period and the size of the energy use reduction. All implemented and proposed
ECMs will be documented using a standardized template (Table 17). This will allow
the City to better understand the impact and value of specific ECMs. City staff will
review these measures, prior to implementation, to ensure that they are practical
and consistent with actions related to the City’'s Benchmarking Policy and Retro-
Commissioning Policy. Table 16 provides three generic examples of ECMs that fall
into the broad categories of controls optimization, component replacement and a
retrofit. All the fields that are input manually are shown in white and those that are
calculated automatically are shown in yellow.

The annual energy savings (kWh/year) of the ECM will be determined by either an
engineering calculation or by direct measurement and verification. The annual GHG
emission reduction (lbs CO,e/year) will be calculated using the emissions factors
shown in Table 6.

Annual cost savings ($/year) is the product of annual energy savings and average
utility rate. Payback period (years) is defined as the installed costs after rebates or
incentives divided by the annual energy cost savings. Nominal return on investment
(%) is defined as the lifetime energy cost savings of the ECM minus the instalied
costs after rebates divided by the installed costs after rebates. This calculation
assumes a constant dollar value. Project lifetimes will be estimated based on
industry best practices or City experience.
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City of Simi Valley Energy Action Plan

City Hall

The City Hall is a 43,771 square foot office building built in 1982 (Figure 11). An
expansion of the Public Works offices occurred in 1987 and 2012.

Figure 11. City Hall building.

The energy consuming systems consist primarily of HVAC, lighting, plug loads and
servers. HVAC is served by package rooftop units, lighting is mainly linear
fluorescent and plug loads are mainly related to office equipment (computers,
printers and personal equipment). The HVAC system has direct digital controls
(DDC), which allows a high level of controllability. This site is a good candidate for
retro-commissioning (RCx). RCx is the process of tightening the control of building
systems and is explained further in the City’s Retro-Commissioning Policy.

Monthly electricity use trends are shown in Figure 12. Usage is highest in summer
months, driven by air conditioning loads. An annual trend of decreased usage is
observed. There is significant reduction in summer months, when electricity costs
are highest. These trends are more clearly visible in Figure 13, which shows year
over year monthly use in 2006 and 2011.

Monthly natural gas use trends are shown in Figure 14. Usage is highest in winter
months, driven by heating loads. There is a significant increase in 2011 as
compared to prior years. This may be due to an HVAC retrofit where heating
controls require further optimization. These trends are more clearly visible in Figure
15, which shows year over year monthly use in 2006 and 2011.
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City of Simi Valley Energy Action Plan

Figure 16 shows the average 15-minute interval power demand for the months of
January, August and December 2011. A high nighttime baseload power consumption
ranging from 60-90 kW is seen. This is largely due to data center and associated
cooling loads, but the fluctuation suggests other loads are also involved. The
opportunity to reduce this load will be further investigated. Figure 17 shows a
nighttime load of approximately 25 kW occurring between 2 - 4 AM. The opportunity to
reduce this load will be further investigated.

Figure 18 shows the average power demand profile by day type. On weekdays,
equipment operates on average from 6 AM - 10 PM. Opportunity to tighten up this
operating schedule with optimum start and stop controls will be further investigated.
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Flgure 18. City Hall average 15-minute power demand by day type (2011- time not
adjusted for daylight savings).

A number of ECMs, focused on electricity use reduction, have been implemented at
the City Hall (Table 18). Potential future ECMs are shown in Table 19. Historic and
future ECMs are summarized in Table 20, along with the ability of solar PV to
~ contribute to energy use reduction. The GHG emissions associated with the historic
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« Use of higher efficiency office equipment during replacements.

Overall, an 8.6% electricity use reduction has been achieved at the City Hall in
2011 as compared to 2006. However, a 58.3% increase in gas use occurred over
the same period. This has led to a 1.4% increase in total energy use. ECMs that
have the potential to reduce energy use by 12.9%, along with PV systems that
have the potential to source 59.7% of energy use with renewables have been
identified. This leads to a total potential energy use reduction of 72.6%, as
compared to 2006. The associated GHG reduction potential is 74.8%.
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Cultural Arts Center

The Cultural Arts Center is a 12,105 square foot building built in 1910 (Figure 19).
A major renovation occurred in 1995. This building is designated as a Historic
Landmark within Ventura County. The facility includes a 220 seat main theater,
with a main floor and balcony. There are two art galleries showcasing both regional
and local artists throughout the year, as well as a working fireplace and two fully
equipped dressing rooms. The multipurpose community room, with a seating
capacity of 70-90 on the lower level, is host to various business meetings,
receptions and parties and contains a fully functioning catering kitchen.

T | R . T o

Figure 19. Cultural Arts Center building.

The energy consuming systems mainly consist of split system HVAC units that
serve each floor and lighting. There is also projector equipment, a sound system
and specialty lighting. Operation of these systems is typically during evening and
weekends, when electricity costs are relatively low, leading to longer ECM payback
periods.

Monthly electricity use trends are shown in Figure 20. Usage is highest in summer
months, driven by air conditioning loads. Annual trends have been relatively stable
from 2007-2011.

Monthly natural gas use trends are shown in Figure 21. Usage is highest in winter
months, driven by heating loads. Annual usage trends vary, driven by weather
fluctuations and the varied occupancy schedule at this facility relative to others.
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~~Qultura Arts Center - 3010031431
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City of Simi Valley Energy Action Plan

No major ECMs have been implemented in the 2006-2011 timeframe. Potential
future ECMs are shown in Table 22. Historic and future ECMs are summarized in
Table 23.

Solar PV was not found to be feasible at this site. The GHG emissions associated
with the historic and future ECMs are summarized in Table 24. Unquantified ECMs
and best practices that will be implemented or further investigated include:

« Periodic HVAC maintenance, including filter replacements, fan belt
adjustments or replacements, condenser coils cleaning and refrigeration
checks.

« Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

+ Use of higher efficiency office equipment during replacements.

Overall, a 15.8% electricity use reduction has been achieved at the Cultural Arts
Center in 2011 as compared to 2006. A 19.4% natural gas use reduction occurred
over the same period. These results may be related to reduced operating hours.
This has led to a 16.4% reduction in total energy use. ECMs that have the potential
to reduce energy use by 2.0%, as compared to 2006, have been identified. The
associated GHG reduction potential is 2.1%.
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City of Simi Valley Energy Action Plan

Development Services Building

The Development Services Building is an 18,125 square foot building built in 1977
(Figure 22).

’

Figure 22, Development Services Building.

The energy consuming systems consist primarily of HVAC, lighting and plug loads.
Package rooftop units serve HVAC, lighting is mainly linear fluorescent and plug
loads are mainly related to office equipment (computers, printers and personal
equipment).

Monthly electricity use trends for the two accounts at the Development Services
building are shown in Figure 23. Usage is highest in summer months, driven by air
conditioning loads. Annual trends have been relatively stable from 2006-2011for
both accounts. There is a noticeable increase in electricity use in 2009 on service
account 3-012-84-0644,

Monthly natural gas use trends for the two accounts at the Development Services
building are shown in Figure 24. Usage is highest in winter months, driven by
heating loads. There is a very large increase in gas use in 2008 and thereafter on
service account 130-813-8461, which will be further investigated. These trends are
more clearly visible in Figure 25, which shows year over year monthly use in 2006
and 2011.
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City of Simi Valley Energy Action Plan

A number of ECMs, focused on electricity use reduction, have been implemented at
the Development Services (Table 25). Potential future ECMs are shown in Table 26
and Table 27. Historic and future ECMs are summarized in Table 28, along with the
ability of solar PV to contribute to energy use reduction. The GHG emissions
associated with the historic and future ECMs are summarized in Table 29.
Unqguantified ECMs and best practices that will be implemented or further
investigated include:

e Periodic HVAC maintenance, including filter replacements, fan belt
adjustments or replacements, condenser coils cleaning and refrigeration
checks.

e Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

o Use of higher efficiency office equipment during replacements.

Overall, a 1.3% electricity use reduction has been achieved at the Development
Services in 2011 as compared to 2006. However, a 51.1% increase in gas use
occurred over the same period. This has led to a 10.2% increase in total energy
use. ECMs that have the potential to reduce energy use by 13.1%, along with PV
systems that have the potential to source 61.0% of energy use with renewables
have been identified. This leads to a total potential energy use reduction of 74.1%,
as compared to 2006. The associated GHG reduction potential is 74.2%.
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City of Simi Valley Energy Action Plan

Police Department
The Police Department is a 50,000 square foot building built in 1998 (Figure 26).

AT ‘

Figure 26. Police Department building.

The energy consuming systems consist primarily of HVAC, lighting, plug loads and
servers. HVAC is served by package rooftop units, lighting is mainly linear
fluorescent and plug loads are mainly related to office equipment (computers,
printers and personal equipment). Lighting also serves underground parking and a
mechanic’s bay.

Monthly electricity use trends are shown in Figure 27. Usage is highest in summer
months, driven by air conditioning loads. Annual trends have been relatively stable
from 2006-2011.

Monthly natural gas use trends are shown in Figure 28. Usage is highest in winter

months, driven by heating loads. Electricity has decreased and gas use has slightly
increased from 2006-2011.
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City of Simi Valley Energy Action Plan

Figure 29 shows the average 15-minute interval power demand for all months in
2011. A high nighttime baseload power consumption ranging from 135-165 kW is
seen. The baseload fluctuation is largely due to cooling loads. The opportunity to
reduce this high baseload will be further investigated. A nighttime lighting load of
approximately 20 kW is seen and is effectively controlled for seasonal daylight
availability.
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City of Simi Valley Energy Action Plan

e Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

¢ Use of higher efficiency office equipment during replacements.

Overall, a 4.9% electricity use reduction has been achieved at the Police Department
in 2011 as compared to 2006. However, a 1.1% increase in gas use occurred over the
same period. This has led to a 2.8% reduction in total energy use. ECMs that have
the potential to reduce energy use by 9.4%, along with PV systems that have the
potential to source 32.8% of energy use with renewables have been identified. This
leads to a total potential energy use reduction of 42.2%, as compared to 2006. The
associated GHG reduction potential is 47.2%.
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City of Simi Valley Energy Action Plan

Public Services Center

The Public Services Center is an 18,150 square foot building built in 1977 (Figure
30). An expansion occurred in 1996.

-

& -

Figure 30. Public Services Center Building.

The energy consuming systems consist primarily of HVAC, lighting and plug loads.
HVAC is served by package rooftop units, lighting is mainly linear fluorescent and
plug loads are mainly related to office equipment (computers, printers and personal
equipment). There is also a shop at the site, with various power tools.

There is no dedicated electrical service account at the Public Services Center. The
electricity that serves this facility is on the service account associated with the
Sanitation/Waterworks facility.

Monthly natural gas use trends are shown in Figure 31. Usage is highest in winter

months, driven by heating loads. Annual trends have been relatively stable from
2008-2011.
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-+Public Services Facility - 201-114-2100

—_— =

__-‘-ﬂ‘-.‘ |

{—b :

_._---"'—'— L

'<--..,.__ :

<—_—Mﬂ :

__Sp I

__E =

F_ :

,...-—:"—p L

o (e o o (o] (o] (e}
(=) Q Q (=) (=) (=)
& S @D @ < &

L -~

(sunisy ] ) uondwinsuon sec) [eanjeN A[Yuo i

F

LL0z-09q
LLOZ-AON
LLOZ-PO
LLoz-des
LLoz-Bny
LLoz-im
LLoz-ur
LLoz-Ae
LL0Z-My
LLoZ-re
LLoz-92y
LLoz-uge
010z-02Q
010Z-AON
01L0Z-P0
0L0z-dog
oLoz-Hny
0L0Z-IT
oLoz-u
oLozAep
0L0Z-xy
oLoz-e iy
0LoZ-g24
o0L0z-ue
6002030
600Z-AON
600Z-P0O
600z-dag
600Z-Bny
600Z-Im
600Z-ur
600Z-Aely
6002-2dy
60022
600Z-014
600Z-ue
8002-02Q1
800Z-AON
800Z-P0
800z-dag
800Z-5ny
800Z-I
800Z-uIT
8002 ey
800Z-My
800Z-e N
800Z-024
800zZ-ug
2002920
1002-/N
100Z-00
Looz-dog
Looz-Bny
£00Z-I7
L00g-urp
200Z-Re
100Z-1y
200Z-WN
£00Z-od
200z-ue
9002220
9002-AON
900Z-P0
900z-dog
900z-bny
900Z-I"
900z
900Z-Ae iy
900zZ-Mv
900Z-e N
9002-924
900Z-ug

Month




City of Simi Valley Energy Action Plan

A number of ECMs, focused on electricity use reduction, have been implemented at
the Public Services Center (Table 34). Potential future ECMs are shown in Table 35.
Historic and future ECMs are summarized in Table 36, along with the ability of solar
PV to contribute to energy use reduction. The GHG emissions associated with the
historic and future ECMs are summarized in Table 37. Unquantified ECMs and best
practices that will be implemented or further investigated include:

e Periodic HVAC maintenance, including filter replacements, fan belt
adjustments or replacements, condenser coils cleaning and refrigeration
checks.

« Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

» Use of higher efficiency office equipment during replacements.

Overall, a 22.2% natural gas use reduction has been achieved at the Public
Services Facility in 2011 as compared to 2006. This has led to a 22.2% reduction in
total energy use, since there is no dedicated electrical service account. ECMs that
have the potential to reduce energy use by 42.3%, along with PV systems that
have the potential to source 212.8% of energy use with renewables have been
identified. This leads to a total potential energy use reduction of 255.1%, as
compared to 2006. The associated GHG reduction potential is 399.3%. In reality,
the PV system would be connected to the Sanitation/Waterworks service account.
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City of Simi Valley Energy Action Plan

Sanitation/Waterworks

The Sanitation/Waterworks building is an 18,174 square foot building built in 1962
(Figure 32). Expansions occurred in 1972, 1987 and 2004.

Figure 32. Sanitation/Waterworks building.

The energy consuming systems within the building consist primarily of HVAC,
lighting and plug loads. HVAC is served by package rooftop units, lighting is mainly
linear fluorescent and plug loads are mainly related to office equipment (computers,
printers and personal equipment). There is also water quality control equipment.

The electric service account for this building also powers process loads at the City's

Sanitation Plant shown in Figure 33, as well as the Public Services Center and
Transit Facility buildings.
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ol

- 3.' 3 LII}, I

Figure 33. Sanitation wastewater treatment plant site.

The Sanitation Plant is located on 33 acres of land and treats approximately 10
million gallons of wastewater each day. The sanitary sewer system consists of
nearly 500 miles of pipeline; three lift stations and approximately 7,000 sewer
manholes. The wastewater comes from a variety of sources, including discharges
from local businesses and industries, with the majority of discharge coming from
residential sources. Community based water conservation efforts will reduce flows
to the Sanitation Plant, conserving energy and reducing sewer service fees.

The entire treatment system is continuously monitored via a state of the art SCADA
computer system. This is an activated sludge plant using the latest methods for
biological nutrient removal.

Primary effluent is mixed with return activated sludge in the aeration tanks. The
remaining solids are removed using air supplied by compressors and microbial
action. The plant also uses bacteria to remove ammonia and some phosphorus to
prevent eutrophication.

The solids removed from the primary clarifiers and a portion of the solids from the
activated sludge process are further reduced in anaerobic digesters. This process
reduces the volatile solids and further stabilizes the sludge. These large cylindrical
tanks are heated and mixed to create methane and carbon dioxide gas. The
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methane gas is flared in a waste gas burner. The digesters are the only process
load within the plant that require gas-fired heating.

The Sanitation/Waterworks service account has the highest electrical usage of the
City’s 344 accounts, at 33% of the total. Therefore, this service account is a major
focus for ECMs.

Annual electricity use trends, along with average daily influent flow rates to the
Sanitation Plant, are shown in Figure 34. It is difficult to find a correlation between
electricity use and influent flow rates, one, because there is only an 11% difference
between the highest and lowest average daily influent flow rates and this range
does not result in major changes in plant operational processes, two, because many
ECMs have been implemented from 2006-2011, and three because of the buildings
that are also served by this account. However, it was found that the electrical
intensity of treating 1,000 gallons of water has gone from 2.46 kWh/1,000 gallons
in 2006, to 2.24 kWh/1,000 gallons in 2011, a 9% reduction. This is thought to be
predominantly a result of the ECMs implemented at the Sanitation Plant.

The variety of building and process loads on this service account makes it difficult
to distinguish between the load type contributions. Sub-metering at this site using
the EEM system will be further investigated. This may allow a better understanding
of individual loads and opportunities for ECMs.

Monthly electricity use trends are shown in Figure 35. Usage is dominated by
Sanitation Plant process loads, not air conditioning loads. A general trend of
decreasing usage is observed, which is the result of aggressive energy efficiency
efforts within the Sanitation Plant and the three buildings on this service account.
These trends are more clearly visible in Figure 36, which shows year over year
monthly use in 2006 and 2011. Reductions occur in almost all months of the year.

Monthly natural gas use trends are shown in Figure 37. The heating of the
anaerobic digesters at the Sanitation Plant is the only use of gas on this service
account. Gas use is highest in winter months, driven by digester heating loads.
There is a significant increase in 2007/2008 winter usage, which is persistent. This
is due to the replacement of an inaccurate meter. These trends are more clearly
visible in Figure 38, which shows year over year monthly use in 2006 and 2011.
Increases occur in all months of the year.
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City of Simi Valley Energy Action Plan

Figure 39 shows the average 15-minute interval power demand for all months in
2011. This service account powers the Sanitation Plant’s process loads as well as
the following buildings: Sanitation/Waterworks, Public Services Facility and Transit
Facility. The load shape indicates a combination of Sanitation process loads that are
relatively constant, and cooling loads, driven by the buildings. Exterior lighting also
contributes to the nighttime load. A power reduction of approximately 50 kW
occurred on 6/2/2011 and is persistent. Sub-metering at this site using the EEM
system will be further investigated. This may allow a better understanding of
individual loads and opportunities for ECMs.

=Jan 2011 ===Feb 2011 e==Mar 2011 ==Apr2011 ===May 2011 ==Jun 2011

==Jul 2011  =—Aug 2011 =—Sep 2011 =—Oct 2011 =Nov2011 -—Dec 2011
1000

O
a
o

900 | Note ~50 KW load

reduction after May

850

800

15 Minute Average Load (kW)

750

700

8:00 AM

= z = Z
o o o o
o = S o
& & < ©

10:00 AM
12:00 PM
2:00 PM
4:00 PM
6:00 PM
8:00 PM
10:00 PM




City of Simi Valley Energy Action Plan

A number of ECMs, focused on electricity use reduction, have been implemented at
the Sanitation/Waterworks (Table 38 - Table 41). Potential future ECMs are shown
in Table 42. Historic and future ECMs are summarized in Table 43, along with the
ability of solar PV and cogeneration to contribute to energy use reduction. The GHG
emissions associated with the historic and future ECMs are summarized in Table 44.
Unquantified ECMs and best practices that will be implemented or further
investigated include:

e Potential to enhance the efficiency of biological nutrient removal:

o The BIOS system, which achieves energy efficiency through control of
the physical and chemical aspects of the nitrogen removal process for
certain design configurations of the treatment process (e.g., the
Modified Ludzak Ettinger process, Bardenpho process). More
information on this technology can be found at
http:/ /www.biochemtech.com.

o There are a number of proprietary processes for biological nutrient
removal that claim to be energy efficient. Two of the more promising
are the ANAMMOX process (for nitrogen removal) and the PHOSPAQ
process (for phosphorus removal). Information on these processes
can be found at http://enpagues.nl.

e Potential to enhance the efficiency of the aeration system control:

o “Most Open Valve” control system provided by Dresser/ESCOR works
on the blowers and aeration system control valves.

o SRT/DO aeration control. Information on this technology can be found
at http://www.srtcontrol.com.

¢ Motor/pump efficiency upgrades (There are 48 motors that range from 15-
250 HP within the Sanitation Plant. The efficiency is known for all but 11 of
the 48 motors. Currently, the efficiency range for 15-50 HP motors is 90-
94%:; for 51-100 HP motors, 91-94%; for 101-250 HP motors, 95%).

e Periodic HVAC maintenance, including filter replacements, fan belt
adjustments or replacements, condenser coils cleaning and refrigeration
checks.

e Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

e Use of higher efficiency office equipment during replacements.
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City of Simi Valley Energy Action Plan

Overall, a 6.6% electricity use reduction has been achieved on the
Sanitation/Waterworks service account in 2011 as compared to 2006. However, a
59.8% increase in gas use occurred over the same period. This has led to a 1.7%
increase in total energy use. ECMs that have the potential to reduce energy use by
2.9%, along with PV systems that have the potential to source 1.7% and a
cogeneration plant that have the potential to source 61.8% of energy use with
renewables have been identified. This leads to a total viable potential energy use
reduction of 66.4%, as compared to 2006. The associated GHG reduction potential
is 60.3%.
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City of Simi Valley Energy Action Plan

The Senior Center is a 29,559 square foot building built in 1984 (Figure 40).
Expansions occurred in 1991 and 2006.

B i
. Ll

Figure 40. Simi Valley Senior Center building.

The energy consuming systems within the building consist primarily of HVAC,
lighting, and plug loads. HVAC is served by package rooftop units, lighting is mainly
linear fluorescent, and plug loads are mainly related to office equipment
(computers, printers and personal equipment). The Senior Center also contains a
computer lab, pottery kilns, a full commercial kitchen, and walk-in freezers.

Monthly electricity use trends are shown in Figure 41. Usage is highest in summer
months, driven by air conditioning loads. An increase in usage occurred in 2006, in
correlation with the expansion of the facility. Annual usage trends have been
relatively stable from 2007-2011.

Monthly natural gas use trends are shown in Figure 42. Usage is highest in winter
months, driven by heating loads. A spike in usage occurred in 2006, in correlation
with the expansion of the facility. Annual usage trends have been relatively stable
from 2007-2011.
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A number of ECMs, focused on electricity use reduction, have been implemented at
the Senior Center (Table 45). Potential future ECMs are shown in Table 46. Historic
and future ECMs are summarized in Table 47, along with the ability of solar PV to
contribute to energy use reduction. The GHG emissions associated with the historic
and future ECMs are summarized in Table 48. Unquantified ECMs and best practices
that will be implemented or further investigated include:

e Retro-commissioning.

» Periodic HVAC maintenance, including filter replacements, fan belt
adjustments or replacements, condenser coils cleaning and refrigeration
checks.

« Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

« Use of higher efficiency office equipment during replacements.

Overall, a 12.5% increase in electricity use occurred at the Senior Center in 2011
as compared to 2006. This increase is correlated with the expansion of the facility
in 2006. However, a 9.6% reduction in gas use occurred over the same period. This
has led to a 4.0% increase in total energy use. ECMs that have the potential to
reduce energy use by 6.2%, along with PV systems that have the potential to
source 61.6% of energy use with renewables have been identified. This leads to a
total potential energy use reduction of 67.8%, as compared to 2006. The
associated GHG reduction potential is 77.0%
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Transit Facility

The Transit Facility is a 12,720 square foot building built in 1988 (Figure 43). The
original facility was 11,620 square feet. In 2012 the facility was expanded by 1,100
square feet and redesigned. The new design achieved a LEED Gold rating. This
expansion resulted in more efficient HVAC and lighting systems that serve the
entire facility.

Figure 43. Transit Facility building.

The energy consuming systems consist primarily of a compressed natural gas
(CNG) fueling center, bus wash station and mechanic bay lighting. The building
loads are served by the Sanitation/Waterworks service account and consist of
HVAC, lighting and plug loads. HVAC is served by package rooftop units, interior
lighting is mainly linear fluorescent and plug loads are mainly related to office
equipment (computers, printers and personal equipment).

Monthly electricity use trends are shown in Figure 44. Electricity use on this service
account is associated with Transit Facility operations and maintenance and not the
adjoining building. Compressors used to fuel the buses are the main load on this
account.

Monthly natural gas use trends are shown in Figure 45. This service account has the
highest gas usage within the City. The majority of gas use is associated with fueling
of the City’s CNG bus fieet. The City’s transition from diesel to CNG fueled buses
began in 1998 and was completed in the 2005-2006 timeframe. This effort has
significantly improved air quality in the City and the surrounding air basin. In 2010,
the City entered into an agreement with the City of Moorpark at the fueling facility,
explaining the slight increase in gas use between 2011 and 2010.
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—Transit Facility - 3014992925
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Figure 46 shows the average 15-minute interval power demand for all months in
2011. From 3AM-10AM, stand-by loads have been minimized, indicating an efficient
operation. From 10AM-7PM, compressors associated with bus fueling can be seen
cycling. From 7PM-3AM, the compressors operate in a “slow fill” mode and are on
constantly during this period.

= Jan 2011 ==Feb 2011 ===Mar 2011 ===Apr 2011 ==May 2011===Jun 2011
==Jul 2011 ==Aug 2011 ==Sep 2011===0ct 2011 =Nov 2011 =—=Dec 2011
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Figure 46. Transit Facility average 15-minute power demand per month (2011- time




City of Simi Valley Energy Action Plan

« Use of photocells or astronomical time clocks in exterior lighting applications
that currently use set hourly schedules.

» Use of higher efficiency office equipment during replacements.

Overall, a 4.1% increase in electricity use and a 1.2% increase in natural gas use
occurred at the Transit Facility in 2011 as compared to 2006. This has led to a
1.2% increase in total energy use. ECMs that have the potential to reduce energy
use by 0.5%, along with PV systems that have the potential to source 2.6% of
energy use with renewables have been identified. This leads to a total potential
energy use reduction of 3.1%, as compared to 2006. The associated GHG reduction
potential is 4.8%.




%182 6t 005°€$ 0% 005°c$ 688$ oav0‘c 008y sobelaAy g siejoL
VN VN VN VN VN VN VN VN VN 1102 ‘Peignop ﬁ._r_.m:o_ BOJE PaUOHIPUOD | 15JONIal OVAH |
‘Juswdinbe Aausioye ybiy
Unm paoejdas Ao} 8J3ue 1o} DYAH
%182 “ 1 6t 005°€$ 0$ 005°€$ 688% 9p0'c 008t i 0Log ‘Buipling 8y} Jo UojleAcual slosuss
3y} jo ped e Aouednooo Buybi Aouednogo
Bunybn
(1eafrQn
(%) ($) (4/3)
W (sieap) (s1eap) ($) sajeqay sbuineg sq) | GAum) et ETE | uonduasaqg
s8] awnayn polioy sajeqay %) si0jeg 1509 uononpay | sbuiaesg | -dwyieap) sjielaq JouieN
55 yosfoid xomn»mn_ 19)y-1S09) | sajeqay 41509 ABisu3 uoissiwg ABiauzg snjels : ainseop
pajewnsy pajjeisu) 9HO lenuuy ainsesp
winiay pajjeisu) lenuuy [enuuy

'S9INSeaW UOREBAIISU0D ABJaua pajuswsajdwi Ajoed Jisueldl 64 9|qelL

ueld uoidy AbJaul Asjjep WIS Jo AND

120



121

%8£'6Z afbesn 211993 [ENUUY JU3LIND JO JUIdIAd B SB NI
9v0'99L  (1102) 8besn Aid30si3 |lenuuy uaLng

%LLEEL 6'C €50°61$ 681$ 0.£'9L$ €6L'L$ 965'52 280°ZY sabelany g siejol
%66 | Sl 06 000°9% 0$ 000°9% S6L°1$ L16°¢ 15¥'9 ainnd SISE[[eq PUE SqING -1 UnM Bupyby| Wjonal
Ioue)Xe Z|-] .8 Ious)xa aoe|dey Bunybg
%9L¥8l | Ol 10 0L$ 0% 0L$ Ggl$ 909 000°} aimng Juiodjes 10ss81dWIoD lle esealaq | Jossedwio)
iy
%42285 | Sl 00 001$ 0$ 00L$ 888°€% zeLTL 000°'1Z aimng P20 e1e sajeb 8|npayos
Jaye 440 Bunybll ays s|npsyos Bunyb
%G99 Sl 07 5188 0$ 5878 19V'1$ 208V 1267 eimnd SeInmXiy_ IEY
M8Z -1 WM saunxij Z1-1 .8 juosy Bunybii
- %6S Gl g6 000°L$ 000°L$ ovL$ €05°C 866°C ainn4 sainixiy OH G due 1jonal
-¥ 0} SdH M 0SZ JO Jjodai dwej gz Bunybiy
%EEET Sl 90 961$ 68L$ G8¢e$ 8LeS L70°L LV aimn4 SuBIS }1xe 31 YiM subis 1xe 1jonali
jusasapueouj / Jo Jyonal dwe) | Bunysby

1ealhfc0o
o | @[ oxg| ¢
sieaj) {$) sq) | (Aumd) | (pajuswa)
.uwuw:_“ awaun Aw.%wh sajeqay (%) mM«..MMMM mm:mmww uonsnpay sbuineg | -dwyj teap) P :o_i_\wﬂm_wm
uo 193foad soe a.»a d 18Yy-1s0D | sojeqey 1509 ABiouq uolssizy ABiaug snje)s : ainsesiy
pajewnsy pajjeisu] 9HO lenuuyy ainseapy
winjey pajjesuj [enuuy [enuy

*$2.4NSEaW UoRAISSUO0D ABJaud jennuajod Ajjped u_m:m‘__ 1 '0S @|qeL

ueld uoidy AbJaul AsjjeA WIS Jo AND



ABisu3z 900z 12301 | %L°€- [enuajod uoionpay aining |ejol
ABi1au3 9007 [B10L | %6°0- Ggev'ave (JA/NLEM) Nd Jejos podien-uononpay ABiaug pajewsy
ABJeu3z 9007 [B10L | %.'L- 6986y (4A/NLaM) Ad {ejos doyooy-uononpay ABlsug psjewisy
ABJsu3z 9007 €101 | %G 0- ar9'ehl (AN sWDA ainn4-uononpay ABlaug pajewnsy
ABlau3 900z 18101 | %) 0~ Z8€'91 (LA/NLEN) SO F pajieisuj-uononpay ABlsug psjewnss
AB1au3 9002 1810l | %) G1L6'609°82 (4A/nLa) ebesn ABiaug |B10] | 10Z Painsesi
¥22'652'82 (UA/nLax) ebesn ABiau3 [ej0] 900Z PaInsesiy
Se9) 900¢C B0l | %L Z6£°082 (4A/swiiey ) ebesn seo) jeinieN [EnUUY | LOZ Painses|y
YR AN IKA (uA/swisy] ) ebesn se9 jeinjeN |enuuy 900z painsesiy
Ayous|3 9002 BI10L | %LV 9+0‘091 (1Aup) ebesn Ajouos| [enuuy | L0Z palnsesiy
PrS'6eSL (1A/uA) ebBesn Ajougos|T [enuuy 900z PaInsesiy

aujjeseg uondNpay

(%)
abueys jusasiadg

anjep

asn ABiaug ul abueyn Ajjoe Jisuel)

*suonionpaJl ABIaua a1n3inj pue 31103s1y Ajljioed Jisued] jo Alewwins "1 ajqel

ueld uoidy AbJaul AsjjeA WIS Jo AND

122



OHO 9002 1BJ0L | %8P eljusiod uoijonpay ainjng |ejo)
OH9 900¢ [B10L | %E'}- 80¢'SY (1A/8Z20D sa)) Ad 1EI0S HodieD-uonOnNpay SUOISSIWE HHO) pajewnsy
OHD 9002 [BI0L | %L'C- LLY'06 (1A/3Z20D sqI) Ad JejoS doyooy-uooNPay SUCISSIWT HHD) palewsy
OHO 900¢ [B10L | %8°0- 965'G¢ (4A/8Z20D 1) SINDT @inin4-uoonpay SUOISSIWT 9HO palewnsy
OHO 9002 [BloL | %1 °0- 9r0'c (4A/8Z0D sq1) SNDT Pa|IBISUI-UOIONPaY SUCISSIWT HHO pajewiisy
OHO 900¢ [B10L | %C'L .v8'68¢€'¢ (4A/920D sq) suolssiwg HH) ABiauz [B10] | 1L0OZ painses|y
pLL'0ge'e (4A/9209 sq) suolssiwg 9HO ABisug [ejoL 900z painsesiy
OHO Se9 900¢ [B10L | %'l +88'G8zZ'c (4A/2Z0D $q|) suoissiwg HHS SBS [eiMEN |BNUUY | L0OZ Painsesy
968'.L¥T'e (4A/9Z09 sq) suoissiwz HHO SED |eINEN [enuuy 900Z Painsesiy
OHO AJo1398[3 900Z 18101 | %1} $96°¢01 (413200 sq|) suoissiwug ©HHS AoLIOS[T |BNUUY | LOZ painses|y
858201 (4418200 sqI) suoissiwg OHD Aoul0s|3 [enuuy 900Z peinsesiy
auljaseg uononpay (%) anjep suolissiwug 9H9 Ul abueyd Ajijioe4 jisuel)

abueys juadiad

*SUOIIONPAJ UOISSIWD HHO 34NN pue dLI03s1Y Ajjpded Jisueld] jo Alewwns 'zs ajqel

ueld uoidy AbJaul AsjjeA WIS Jo AND

123



JINVIG

ueld uoidy AbJaul Asjjep WIS Jo AND



City of Simi Valley Energy Action Plan

MUNICIPAL NON-BUILDING ENERGY USE

Waterworks District No. 8

Waterworks District No. 8 (District) is a municipal water utility that serves 60% of
Simi Valley’s water service accounts. The District delivers over 23,000 acre-feet of
water annually to approximately 24,000 service connections. In addition to 40
storage facilities, such as water tanks, the District has 2,700 fire hydrants, 18
pump stations, and 357 miles of water pipes in its system. The main source of
water for the District is the Calleguas Municipal Water District. The District also
owns two wells in the Tapo Canyon area that supply water to the Tapo Canyon
Water Treatment Plant.

In 2010, the City adopted the 25-year, “"Urban Water Management Plan [6],” to
manage water resources that are predominantly imported from Northern California.
The plan has a goal of reducing water consumption 20% by 2020, which will require
a collective effort between all water users in the Waterworks District.

There are 43 electrical service accounts associated with District operations. These
accounts include pump stations, wells, turn-out facilities and storage tanks.
Collectively, movement of water is the single highest use of electricity in the City,
at 33.8% of the 2011 total (Figure 3). Water conservation should therefore be a
key strategy in reducing energy use. The City has committed to reducing “water
use in City-owned facilities 10% by 2015 and 20% by 2020.” [1]. However, water
conservation at the community level, especially as it relates to landscape irrigation,
will have a substantial impact on City energy use and greenhouse gas emissions.

Pump stations consume the majority of the District’s electricity use. These pumps
convey water from the State Water Project to sources of water demand and to
storage tanks. The operation of storage tanks uses a small portion of the total
electricity used for District operations, and includes electricity for lighting,
automatic gates, irrigation of surrounding landscape, and occasionally for radio
links and cell towers. The total annual electricity use associated with these 43
service accounts and annual water deliveries can be found in Figure 47, which
shows a 16.2% decrease in aggregate electricity use from 2006 to 2011. Although
there is a strong relationship between electricity use and the water volume
delivered, due to the supply water’s variation in hydraulic head, a direct correlation
cannot be made. Annual electricity use for each of the 43 service accounts from
2006-2011 can be found in Table 53.

The City has taken aggressive steps to reduce electricity use within the District by
installing efficient pumps and motors where feasible, as outlined in Table 55-56.
These ECMs have resulted in an estimated 690,423 kWh/year reduction from 2006-
2011; a 7.6% reduction compared to total 2006 electricity use. Table 54 depicts
annual power demand for each of the 43 service accounts from 2006-2011. Annual
demand data values tend to be quite consistent for most accounts. There is some
fluctuation in aggregate annual power demand. However, the increase in demand
seen in 2011 relative to other years is likely an artifact of demand data only being
available in 2011 on some accounts.
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City of Simi Valley Energy Action Plan

Water deliveries tend to peak in summer months, as seen in Figure 48. This is likely
due to increased demand for irrigation during these months. The summer period
also corresponds to the peak power demand period for SCE.
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Figure 48. Monthly water deliveries (2006 & 2011).
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2 49. Rocketdyne pump station #3: average 15-minute power demand per
month (2011- time not adjusted for daylight savings).
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ure 50. Rocketdyne pump station #3: average 15-minute power demand per
A month (Summer 2011-time not adjusted for daylight savings).

‘The Waterworks has worked closely with SCE to implement muiltiple ECMs between
12006 2011. The details of these ECMs can be found in Table 55-56. The
‘majority of these ECMs have focused on increasing the efficiency of pumping
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City of Simi Valley Energy Action Plan

Street Lighting

There are 14 service accounts associated with street lighting. The rate schedules
consist of 1 LS-1 account, which is un-metered, 12 LS-2 accounts, which are un-
metered, and 1 LS-3 account, which is metered. The LS-1laccount has the largest
usage of all accounts. The streetlights on this account are owned and maintained by
SCE. All other streetlights are owned and maintained by the City.

There are approximately 7,400 streetlights on the LS-1 service account. These
lamps range from 40-400 Watt and most are high-pressure sodium (HPS). Both
LED and induction lamps use less energy than HPS and will be considered for
retrofits where feasible.

Collectively, street lighting accounted for 14.3% of total 2011 City electricity use.
Electricity use associated with street lighting has increased steadily from 2006 to
2011 (Table 58). The increase is driven by the two street lighting accounts with the
highest use. Given that all but one of these accounts are un-metered, it is difficult
to correlate actual use with billed use.
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City of Simi Valley Energy Action Plan

There are 125 service accounts associated with traffic signal lighting. Traffic signal
lighting consists of traffic signals (commonly referred to as “stop lights”),
pedestrian crossing signals, and safety lights (which are the streetlights located at
the same intersection as the traffic signals). The City owns and operates all traffic
signal lighting. The number of the City’s traffic lights has remained relatively
constant from 2006-2011, with 117 traffic signals in 2006 and 121 in 2011.

In 2002-2003, the red and green incandescent traffic signal lamps were retrofit to
LED. In 2005-2007 incandescent pedestrian crossing signals lamps were retrofit to
LED. By 2011 there were approximately 450 safety lights operating at 121 traffic
intersections. The majority of the safety lights are HPS, including 85 lamps at 150
Watt, 40 lamps at 200 Watt and 325 lamps at 250 Watt. Approximately 40% of the
safety lights have the “mission bell” design. At two of the 121 intersections, the
HPS safety light lamps were retrofit with induction style lamps.

Future measures include converting yellow traffic signal lamps from incandescent to
LED (about 75% are still incandescent) as needed, and converting safety lights
from HPS to induction.

Collectively, traffic signal lighting accounted for 1.6% of total 2011 City electricity
use. Electricity use associated with traffic signal lighting has been reduced by 2%
from 2006 to 2011. These data and annual trends for specific accounts are given in
Table 59 - Table 61.
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City of Simi Valley Energy Action Plan

Landscape Irrigation

There are 136 electrical service accounts associated with landscape irrigation.
Irrigation controllers that deliver water to landscaped areas maintained by the City
are the predominant source of electricity use. Since water delivery accounts for the
highest fraction of total electricity usage in the City (Figure 3), water conservation
measures will reduce both the electricity associated with source water delivery and
irrigation control. Methods that have been applied throughout the City include
replacing turf and other water intensive species with drought tolerant species,
efficient irrigation techniques and use of weather-based irrigation controls. These
practices will be expanded in the future.

Collectively, landscape irrigation accounted for 0.3% of total 2011 City electricity
use. There may be opportunity to deploy ECMs, such as more efficient pumps and
controllers, but the overall impact on City electricity use will be minor. Electricity
use associated with landscape irrigation has fluctuated dramatically between 2006
and 2011. These data and annual trends for specific accounts are given in Table 62
- Table 64.
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City of Simi Valley Energy Action Plan

The “other” category consists of a mix of electrical service account types. There are
18 electrical service accounts associated with this category. These accounts include
the Metrolink Station, 3 lift stations associated with the conveyance of waste water,
a water reclamation pump station, 5 CalTrans accounts, 6 residential accounts, a
miscellaneous charge account and an unknown account.

The highest use occurs on the Metrolink Station account, which is driven by parking
lot lighting, and the lift stations and water reclamation accounts, which are water-
pumping operations.

Collectively, the other category accounted for 1.0% of total 2011 City electricity
use. Electricity use associated with the other category has been variable from 2006
to 2011. These data and annual trends for specific accounts are given in Table 65.




I6 - 020b R 1l 1586 9% BEWT 09660 LT 66O W' sl

- = - s wo- o 0 0 0 0 0y OISO 3 iy WYHITYMBL0) 9110218160 - BHuopSRY
- - = = 000 fas 0 0 0 0 o USROG 31y WVHITYM L00L T 0BR0-160% - PHUOpSRY
~ - = 3 wool- 14 0 0 0 0 S JUSINOa]  NINOOWLHOINGIW 12 L67099-%0€ - luopsaY
006 | - ook el 0 0 0 6 USIWOD| UV QHATREIZLHSE 06-0997~960€ - [PHUepsay
02851 - - - wook- %l o 0 0 0 81} OUSWOd] S0 LN NTTIOALLESLL 86-0900-960€ - P1UOpSRY
lpee 870l - - 000k e, us (s 0 0 8IS V| QINOANYOOdVLY /) 157 261 %6005 -SLIRD
6.7 9960} ~ - 0000 9 s vt 0 1 K ISOdvLY /) 1652 087198650 - SLARD
098 el = L O O V) 0 I3 19 SVI0QW Y/l 1957, P11 %6006 -SLeRD)|
18y'6- 6806} = = o0k 99 gL it o 0 ) 19 ISSNAAIS 711 1852, 09196080 - SUBLID)|
679 %12 - = 0000 eS. s w9 o 0 088’} 19 HRANEI P/} 0967 Sl 96650 -SUIR)
HEE 6% 0% - oo ey @ % 65 0 68 OISO OIdVHATREIZLHST) 958/99260€ - PHUopsaY
630 ey %7 I - 659 g9 leed Y9 v 0 1Ol CISNOANYDISONZ/) 14T L6106V 6206 - Uotes 4N s g
/977 55" 7 12 8- 8.9l 0By 088 [0 R (0 |06 2Yd|  IVSTEONVSOTMZ/L009f  81-0/68-220°€ - Uoleis duing UOljeupey 1B,
v 6- 029 ez 6 gl 67 ot et gt lseT et 1 MIANVBIOWZ/L 19 S/HrAR-L10°€ - Vol 4 ofoLy
= - - - - 0 0 0 0 0 0 SMHDBIN  IAVTEONYSOTMO09 79-1190-910-€ - ARG fuotieyueg
oSl [oesl- 012 l6} 911 L ) a7l o) o 76l 19| VHIWSTEONYSOTMO/9 75607500 EHIOOTENON
08'1)- 020l ®S %91 78 T A A e A 810  IVSTEONVYSOII000S 207168000+ - U0 Yullo38
/97 151} 6. 157 ) 0897 loswl [0 [ogeBl  loovbL [0zl Vv DY HOHIOOM MY 766851 -J00€ - VOIS 1411 YoUe POOA
(1hoz-onoz) (0l0z-6002) (6002 -9002) (8007 -2002) (2002-9002) (1hog:uAmt) (0LOZ:UMM) (B00Z:UMY) (B00c:UAW) (Z00Z:uAMY) (G00Z:UMY)  eInpaus o ssalppy J0qUINN Juncooy - BN 915

Ul Ul Ul Ul anul eS| eS| eS| | ) E)
ey,  obuepy, ey, bewpy  ebueny,  [OUpsE  OUPSH  [OUPSH  FOUPSH  ROUPSH  EOUPSR

*(1T0Z-9002) 3unodde 3JIAIRS Aq asn ANPLIIID [enuue 1330, "S9 diqel

ueld uoidy AbJaul AsjjeA WIS Jo AND

146
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SUMMARY AND CONCLUSIONS

The City will implement the Energy Action Plan (EAP) so that it can fulfill the goals
of a 20% energy use reduction, on an aggregate basis for its facilities, by 2020 as
compared to 2006. The EAP actions apply to eight City facilities: City Hall, Cultural
Arts Center, Development Services, Police Department, Senior Center,
Sanitation/Waterworks, Public Services Facility and Transit Facility.

The EAP will be used to identify and implement a sufficient number of cost-effective
projects so that the City may achieve a 20 percent reduction in energy use and
advance to the “Platinum” or highest tier, in the ELP program.

The EAP will be used to reduce energy use in provided city services as well,
including reducing energy used to move and treat water.

City staff from the Public Works, Administrative Services, and Environmental
Services Departments, and decision makers, will select specific energy efficiency
projects that could be implemented in the near future, and in the long-term, for
City facilities. The city will make energy efficiency and conservation a standard
practice by including funds for these projects in the City’s facility maintenance
budget.

Summary of Key Findings and Future Actions

The EAP investigated electricity use, gas use and greenhouse gas (GHG) emissions
for all City of Simi Valley service accounts from 2006 to 2011. The analysis focused
on total energy use, “building” energy use (for 8 individual City facilities) and “nhon-
building” energy use (broken into the categories of water delivery, street lighting,
traffic signal lighting, landscape irrigation and “other”). Energy use trends were
analyzed on annual, monthly and 15-minute bases. Both historic and prospective
future energy conservation measures (ECMs) were compiled. These measures list
energy, cost and GHG performance where possible. On-site renewable energy
systems were also investigated as a means of reducing costs and GHG emissions.
The key findings of the Energy Action Plan along with historic achievements and
future opportunities are summarized here:

Total Energy

In 2011, total energy use was composed of 66% electricity and 34% natural gas. In
2011, total GHG emissions consisted of 75% from electricity and 25% from natural
gas sources (Table 66). Therefore, electricity based ECMs will have a greater impact
on GHG reductions than natural gas based ECMs for an equivalent amount of
energy reduction.
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Table 66. Total percent energy and GHG emissions by energy source.

Electricity Gas
Total 2011 Energy Use (%) 66% 34%

Total 2011 Greenhouse Gas
Emissions (%)

75% 25%

In 2011, 66% of total energy use was associated with buildings. Breaking this down
by fuel source, 49% of total electricity use and 100% of total natural gas use was in
buildings (Table 67). It should be noted that “buildings” are defined as the 8 main
facilities operated by the City and include the non-building operations of the
Sanitation Plant and the Transit Facility.

Table 67. Total percent energy use by type (“building” and “non-building”).

Building Non-Building

Energy Energy
Total 2011 Energy Use (%) 66% 349
Total 2011 Electricity Use (%) 49% 51%
Total 2011 Natural Gas Use (%) 100% 0%

Total energy use has been reduced by 2.5% from 2006 to 2011. This total consists
of a 7.1% reduction in electricity use and 7.9% increase in gas use (Table 68).

Table 68. Total energy use in 2006 and 2011 and percent change from 2006

baseline.
Percent Change
2006 2011 from 2006
Total Energy Use (MMBTU/yr) 120,010 117,026 -2.5%
Total Electricity Use (kWh/yr) | 24,339,679 | 22,611,915 -7.1%
Total Natural Gas Use 369,599 398,709 7.9%
(Thermslyr)

Total GHG emissions have been reduced by 6.0% from 2006 to 2011. This total
consists of a 9.8% reduction in electricity based GHG emissions and a 7.9%
increase in gas based GHG emissions (Table 69).
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Table 69. Total GHG emissions in 2006 and 2011 and percent change from 2006

baseline.

Percent Change

2006 2011 from 2006

Total Energy Based GHG Emissions (Metric Ton 6.0%
CO.e) 9,082 | 8,541 e
Total Electricity Based GHG Emissions (Metric Ton -9.8%
CO.e) 7,118 | 6,422 =
Total Natural Gas Based GHG Emissions (Metric 7.9%
Ton CO,e) 1,965 | 2,119 e

Potable water supply is the single largest source of electricity use (33.8%), followed
by waste water treatment (32.6%), street and traffic signal lighting (15.9%), with
the balance largely found in buildings (Figure 51). Water conservation will play a
key role in energy conservation.
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Figure 51. Total percent annual electricity use by source (2011).
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Public transportation is the single largest source of natural gas use (68.8%),
followed by waste water treatment (14.9%), with the balance found in buildings
(Figure 52).

Percent Annual Natural Gas Use by Source (2011)
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Figure 52. Total percent annual natural gas use by source (2011).
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Building Energy

Building energy use has increased by 1.0% from 2006 to 2011. This total consists
of a 5.6% reduction in electricity use and 8.1% increase in gas use (Table 70).

Table 70. Building energy use in 2006 and 2011 and percent change from 2006

Building Energy Use (MMBTU/yr)
Building Electricity Use (kWh/yr)

Building Natural Gas Use
(Thermslyr)

baseline.
Percent Change
2006 2011 ¢ om 2006
76,904 77,645 1.0%
11,737,474 | 11,075,116 -5.6%
368,544 398,548 8.1%

Building GHG emissions have been reduced by 2.4% from 2006 to 2011. This total
consists of an 8.4% reduction in electricity based GHG emissions and an 8.1%

increase in gas based GHG emissions (Table 71).

Table 71. Building GHG emission in 2006 and 2011 and percent change from 2006

Building Energy Based GHG Emissions (Metric Ton

COze)

baseline.

Building Electricity Based GHG Emissions (Metric

Ton CO.e)

Building Natural Gas Based GHG Emissions (Metric

Ton COe)

2006

2011

Percent Change

from 2006
5,391 | 5,264 g
3,432 | 3,145 Dt
1,959 | 2,119 Siillie

Electricity use in 2011 was less than in 2006 in 5 of 7 facilities and natural gas use
in 2011 was less than in 2006 in 2 of 7 facilities (Figure 53. In this case, the
Sanitation/Waterworks and the Public Services Facility are treated as a single
facility as they are all on the same electrical service account).
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Figure 53. Annual electricity and gas use for main City facilities in 2006 and 2011
and percent change from 2006 baseline.
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Electricity: From 2006 to 2011, a total 5.6% reduction in electricity use was
achieved across all City facilities. ECMs that provide an additional 6.7% reduction
potential have been identified. This leads to a total reduction potential of 12.4% for
City facilities relative to 2006 (Table 72).

Natural Gas: From 2006 to 2011, a total 8.1% increase in natural gas use has
occurred across all City facilities. ECMs that provide a 0.6% reduction in natural gas
use have been identified (Table 73).

Total Energy: On-site renewable energy systems can play a key role in reducing
GHG emissions. Total building energy use has increased 1.0% from 2006 to 2011.
ECMs that provide an additional 3.8% reduction potential in total energy use have
been identified. Solar PV systems that can provide an estimated 13.0% reduction
potential in total energy use have been identified. A cogeneration plant operating
on renewable biogas at the Sanitation Plant that can provide an estimated 24.7%
reduction potential in total energy use has been identified. Combining all ECMs and
renewable energy leads to an overall building energy reduction potential of 40.5%
relative to 2006 (Table 74).

Historic and potential ECMs for specific facilities are outlined in previous sections.
The City will prioritize the implementation of ECMs based on a combination of fast
payback period and the size of the energy use reduction (Table 75 - Table 79).
Appendix B shows the calculation methods and assumptions for the ECMs. All
implemented and proposed ECMs will be documented using a standardized template
(Table 80).

Retro-commissioning (RCx) can play a significant role in identifying and
implementing low and no-cost ECMs. The City facilities thought to benefit the most
from RCx are the City Hall, Police Department and possibly the Senior Center. Refer
to the City’s Retro-Commissioning policy for further details.

ENERGY STAR's Portfolio Manager accounts have been created for the City’s 8 main
facilities. Monthly data spans 2006 to the present and is automatically updated
electronically by the utilities. The City will use these accounts to track progress
toward energy reduction goals on an annual basis. Refer to the City’s Benchmarking
policy for further details.

The City is also using McKinstry’s EEM system to track electricity use on a 15-

minute basis. EEM will be used to sub-meter and measure and verify ECMs at high
resolution. Refer to the City’s Benchmarking policy for further details.
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APPENDIX A - RENEWABLE ENERGY

Based on the analysis of the City’s historic energy use, implementation of energy
conservation measures between 2006 and 2011, and the expected savings from
future energy conservation measures, the City will consider implementing
renewable energy measures after maximizing energy efficiency and demand
reduction opportunities in order to achieve a 20 percent reduction in energy use.

Solar Photovoltaic Analysis

The potential to establish site solar photovoltaic (PV) arrays at City facilities was
investigated. PV produces renewable energy, with no GHG emissions or fuel costs.
Both rooftop and carport PV arrays were analyzed. The analysis used the California
Solar Initiative (CSI) PV calculator to determine output from a horizontal array
under the solar irradiance conditions found in Simi Valley. The base array utilized
Sharp 240 Watt (ND-240QCJ) panels and a Satcon 30 kW, 208V inverter. In this
scenario, the system produces 11.71 Watts AC per square foot (SF) of array and
18.92 kilowatt-hours per square foot per year (kWh/SF*yr).

Using aerial views of rooftop conditions, a viable area for PV was estimated as a
percent of total roof area. Next, annual energy production from the rooftop PV
array was compared to annual electricity use in 2006 at the site. The results of the
analysis can be found in Table Al.

Table Al. Estimated rooftop solar PV potential by site.

Percent 2006 Rooftop PV
Total Roof Viable | Rooftop | Facility Annual
Roof Viable Roof PV Electricity | Electricity as
Area for PV Area Output Use Percent of 2006
Site Name (SF) (%) (SF) (kWh/yr) | (KWh/yr) Use (%)
City Hall 43,771 40% | 17,508 | 331,286 | 1,062,012 31%
Cultural Arts Center 12,105 0% 0 0 234,720 0%
Development Services | 18,125 50% | 9,063 | 171,477 439,400 39%
 Police Department 50,000 30% | 15,000 | 283,823 | 1,504,738 19%
Public Services
Facility 18,150 15% | 2,723 | 51,514 NA NA
Sanitation/Waterworks | 18,174 15% | 2,726 | 51,582 | 7,891,940 1%
Senior Center 29,559 0% 0 0 445,120 0%
_Transit Facility 12,720 60% | 7,632 | 144,409 159,544 91%

A similar exercise was used to estimate the viable area for PV in carport
applications. Parking areas were estimated as a percent of total roof area. Next,
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annual energy production from the rooftop PV array was compared to annual
electricity use in 2006 at the site.

The results of the analysis can be found in Table A2.

Table A2. Estimated carport solar PV potential by site.

Carport PV

Total Percent Viable 2006 Facility | Annual

Roof Parking Parking Carport PV | Electricity Electricity as

Area Area Viable | Area Output Use Percent of

Site Name (SF) for PV (%) | (SF) (KWh/yr) (KWh/yr) 2006 Use (%)

City Hali 43,771 50% 21,886 414,108 1,062,012 39%
Cultural Arts Center 12,105 0% 0 0 234,720 0%
Development Services 18,125 50% 9,063 171,477 439,400 39%
Police Department 50,000 50% 25,000 473,039 1,504,738 31%
Public Services Facility 18,150 60% 10,890 206,056 NA NA
Sanitation/Waterworks 18,174 30% 5,452 103,164 7,891,940 1%
Senior Center 29,559 80% 23,647 447,442 445,120 101%
Transit Facility 12,720 30% 3,816 72,205 159,544 45%

The combined total PV output for both rooftop and carport arrays as a fraction of
annual electricity use in 2006 at the site is shown in Table A3. Solar PV potential is
quite good at most sites. In some cases, the PV can offset more than the total
annual electrical use on the service account. In these cases, the array may be tied
into another service account in close proximity. For example, the arrays at the
Transit Facility can meet an estimated 136% of the load and could be tied into the
Sanitation/Waterworks account instead.

Table A3. Estimated rooftop and carport solar PV potential by site.

Total Rooftop & Carport PV Annual
Site Name Electricity as Percent of 2006 Use (%)
City Hall 70%
Cultural Arts Center 0%
Development Services 78%
Police Department 50%
Public Services Facility N/A
Sanitation/Waterworks 2%
Senior Center 101%
Transit Facility 136%
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Cogeneration Analysis

The potential to site a cogeneration plant at the Sanitation Plant was investigated.
Currently, the biogas that is generated as part of the anaerobic digestion process is
flared. This renewable “opportunity” fuel contains a significant amount of methane
(the primary constituent of pipeline natural gas) that can be used to generate
power and heat. The power generated can be used to directly meet site electrical
requirements and the heat captured can be used to offset heating requirements
within the Plant. Three chemical analyses of the biogas, conducted between 2008-
2011, show relatively stable methane content, ranging from 56-59% (Table A4).

Carbon dioxide content in the fuel is also relatively steady, ranging from 39-40%.
The estimated flow rate of the biogas is 150,000-180,000 cubic-feet (CF) per day.
The average heating value of the biogas is 582 BTU/CF. by assuming a biogas-fired
reciprocating engine is used (Make: MAN. Model: Biogas Engine E 2842 LE 322,
desighed to operate on 60% methane and 40% carbon dioxide), with an electrical
efficiency of 37.5% and heat capture efficiency of 53.0%, it is estimated that the
cogeneration plant can meet 48% of the electricity requirements based on the
Sanitation/Waterworks service account in 2006. The cogeneration plant can meet
32% of the 2006 aggregate municipal facility electricity requirement (Table AS5).
This project also provides a substantial GHG reduction potential. All biogas that is
currently flared produces CO, and contributes to City GHG emissions.

The cogeneration plant has the potential to capture waste heat from the power
production process to offset Sanitation Plant heating requirements. The anaerobic
digesters are the only gas-fired process heating load at the Plant. It is estimated
that the cogeneration plant can meet 479% of the heating requirements based on
the Sanitation service account in 2006 (Table A5).

Therefore, the heat captured in the cogeneration plant can meet all process heating
loads within the Sanitation Plant. It may also be possible to utilize available waste
heat to meet the building heating loads at the site, although this was not explored
in detail. 100% of the gas consumed at the Sanitation Plant could be offset with
waste heat capture from the cogeneration plant. In this case, the combined
electricity and heat from the cogeneration plant can meet 24.7% of the total energy
used on all municipal facility service accounts in 2006. This single measure meets
the City goal that all municipal facilities reduce energy use by 20% by 2020, as
compared to 2006.
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Table A5. Sanitation/Waterworks 2006 energy consumption and estimated
cogeneration output.

Percent
Energy Use or Production Value g-g;ng(e)os Reduction Baseline

(%)
Sanitation/Waterworks Measured 2006 7 891.940
Annual Electricity Usage (kWh/yr) T
All Municipal Facility Measured 2006 Annual
Electricity Usage (kWh/yr) 11,737,474
All Municipal Facility Measured 2006 Annual
Energy Usage (kBTU/yr) TEIa e
Cogeneration Estimated Electricity o, | Sanitation/ Waterworks
Production (KWh/yr) A ~47.9% | 2006 Electricity Use
Cogeneration Estimated Electricity : o, | All Municipal Facility 2006
Production (kWh/yr) ShiEEEE 2% Electricity Use
Cogeneration Estimated Electricity ) o, | All Municipal Facility 2006
Production (kBTU/yr) (2Rl == Energy Use
Sanitation/Waterworks Measured 2006 38.100
Annual Natural Gas Usage (Therms/yr) '
Cogeneration Estimated Heat Capture o, | Sanitation/ Waterworks
(Therms/yr) 825498 ~479.0% | 2006 Gas Use
Sanitation/Waterworks Measured 2011 60.872
Annual Natural Gas Usage (Therms/yr) ’
Sanitation/Waterworks Measured 2011
Annual Natural Gas Usage-Assuming 100% 6.087 200
of Gas Use on Service Account is at T
Sanitation Plant (kBTU/yr)
Cogeneration Estimated Total Viable Energy All Municipal Facility 2006
Production (kBTU/yr) 18.999.419 -24.7% | Energy Use
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