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Executive Summary
This report details the City’s progress toward the reduction of greenhouse gas (GHG) 

emissions and water use at municipal facilities. The Climate Action Plan established a GHG 
reduction goal of 80% by 2050 from baseline year 2000, and an interim 33% reduction by 2020.  
East Bay Municipal Utility District (EBMUD) established a water reduction goal of 20% from 
baseline year 2013. The following findings are based on 2017, the most recent calendar year of 
data, water and energy use:

 GHG emissions for all municipal facilities in 2017 are 6% lower than 2016. GHG 
emissions are 31% lower than the baseline year 2000 and 2% below the 2017 GHG 
emissions target.  

 Municipal energy use decreased 10% below the 2000 baseline despite a 17% increase in 
square footage of City facilities and the addition of 7 dual-port Level 2 electric vehicle 
charging stations during the same period.  This is largely due to efficiency projects such 
as streetlight replacements. 

 The decrease in emissions despite an increase in consumption is a result of the cleaner 
electricity due to California’s requirements for renewable energy on the grid. 

 Natural gas use dropped 2% from the previous year, in part due to energy efficiency 
improvements and variations in weather.  

 Energy costs have increased 30%, from $1.66 million in 2000 to $2.16 million in 2017.  
 Water consumption at municipal facilities is 35% lower in 2017 than the baseline year of 

2013.  Water costs have not decreased due to new fees and rate increases that have 
raised the cost of water 12% from 2013 to a total of $866,849 in 2017.  

In pursuit of the GHG and water reduction goals, City staff is focused on water and energy 
efficiency retrofit projects, renewable energy in conjunction with battery storage, and 
preventative maintenance to buildings and irrigation equipment, along with leak detection and bill 
data tracking.  
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Introduction
The Berkeley Climate Action Plan established a greenhouse gas (GHG) emissions reduction 

goal of 80% by 2050 from baseline year 2000, and an interim 33% reduction by 2020.  East Bay 
Municipal Utility District (EBMUD) established a water reduction goal of 20% from baseline year 
2013. This report details the City’s progress toward the reduction GHG emissions and water use at 
municipal facilities. 

The following tables summarize the status of emissions, energy and water consumption,  and 
costs compared to baseline years.

While emissions are currently below the 2017 target, actual energy use is 27% above the target.  
The lower emissions are a result of some energy reduction projects and a cleaner electricity mix. 
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Emissions and Energy

Performance Trends
As of 2017, GHG emissions from municipal facilities are 31% lower than 2000 and 2% below 

the 2017 GHG emissions target.  

Figure 1: Greenhouse gas emissions by fuel type, all departments

Municipal energy consumption decreased 10% compared to 2000.  This is notable, since the 
City has increased the amount of building space by 17% during the same period.  2017 electricity 
use declined 8% from 2016 levels.  This is primarily due to the replacement of high pressure 
sodium street lighting with LED street lighting throughout the city.  

Natural gas use dropped by 2% from 2016 levels. Natural gas represents about 38% of 
municipal GHG emissions.  The chart below illustrates the status of energy consumption compared 
to the target. 

Figure 2: Energy consumption by fuel type, all departments

Baseline: 4,794 
Metric Tons

3,299 Metric Tons 
Total 2017 Actual
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Total building area has increased 17% (108,480 ft2) since 2000. The major increases in 
floor area include the acquisition of 1947 Center Street (98,800 ft2), the expansion of the Main 
Library (45,000 ft2), additions to the four Branch Libraries and the new Hills Fire Station.  The City 
also added 13,207 square feet in July 2014 to its energy portfolio when Parks, Recreation & 
Waterfront assumed ownership of the two-story office building at the Marina. Public Works 
assumed the utility costs and greenhouse gas emissions for operating the Winter Shelter at the 
Premier Cru site. The City lost 8,800 square feet of building area in the 2013 Yosemite fire.

There is a temporary decrease in building area between 2016 and 2017 of 137,000 ft2, when 
the old Center Street parking garage was demolished for replacement with 8-story parking garage 
on the same site which will provide significantly more parking spaces, for cars and bicycles, and 
electric vehicle charging. The energy increase will be offset in part by solar energy.  

Figure 3 illustrates how total energy use is influenced by changes in building area.1

Figure 3: Energy use and building area, all departments

Energy cost per square foot has increased from $1.80 in 2000 to $2.03 in 2017.  Note that 
the cost per square foot is not readily comparable to privately-owned facilities since it is 
inclusive of infrastructure with no floor area, such as traffic signals, street lights, park lights, 
pumps, pools, and marina docks. 

Another factor in lower utility costs are a result of the partial lighting retrofit inside 1947 
Center St.  Four floors had most of the lighting retrofit to LED, with dimming controls, which 
allows building occupants to adjust the lighting to their comfort levels and to dim lighting during 

1 The floor area in the graph is the annual weighted average, that is the product of the square footage and the 
proportion of each year that it is in use.
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Peak Energy Events. The building also had an energy management software installed to better 
control the heating and cooling systems.  

Street Lighting Analysis
Street lighting is the largest single use of electricity, comprising 19% of the electric load 

prior to the retrofit. Replacement of City streetlights had a significant impact on energy costs and 
consumption. The chart below shows the changes in use and cost savings over the two years, 
which resulted in just under $700,000 in savings in 2016 compared to 2014. This savings is being 
used to repay the California Energy Commission 1% interest loan that financed this project.

Figure 4. Streetlight Use and Cost, during retrofit period to LED 

National Comparison in Energy Star’s Portfolio Manager
The US EPA’s Portfolio Manager is an online tool that compares commercial building 

performance to national averages. The Portfolio Manager Score compares buildings of similar use 
types to one another  on a scale of 1 to 100, 100 being the best.  

Portfolio Manager uses an Energy Use Intensity (EUI) report, which identifies energy use per 
square foot, for buildings that do not have a comparison building type. Municipal buildings in this 
category include the Public Safety Building, all fire stations, libraries and recreation centers, senior 
centers, and swim centers. Under the City’s new Building Energy Savings Ordinance (BESO), an 
energy performance disclosure is required for all buildings over 25,000 square feet. 

The table below reports all available Portfolio Manager Scores for municipal buildings. Three 
facilities have met the criteria for EnergyStar certification by having a score of 75 or better. 1947 
Center St. improved from 64 to 71, as a direct result of the lighting retrofit, and participation in 
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Peak Day Events to reduce energy.  

Site

Portfolio 
Manager 

Score
1947 Center St. 71
Veteran’s Building 87
Marina Admin 90
Civic Center 92

The following chart shows total energy use (dark green) and energy use intensity, or EUI, 
(light green) for the top twenty municipal sites.  As expected, the largest buildings consume the 
most energy, but the pools and showers are more energy intensive on a square footage basis. The 
light green shows this intensity level.

Figure 5: Total energy use and use per square foot, top 20
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Energy Use from Municipal Electric Vehicle Charging Stations
The City of Berkeley operates 14 electric vehicle public charging ports at four locations in 

Berkeley: Telegraph-Channing Garage, Oxford Garage, the West Berkeley Library, and the 
Berkeley Marina.  The new Center St. Garage, which is designed to accommodate up to 57 Level 2 
EV charging spaces, will open with 20 charging spaces in fall of 2018.

As shown in the following graphs, the City’s current charging stations have a modest impact 
on energy costs and therefore emissions.  However, as the number of municipal charging stations 
increases, this will become a concern, such that their energy use and related emissions will need 
to be offset by onsite renewable energy or other means. Expected changes in the utility rates, to 
shift peak pricing until later in the day (when solar onsite solar is limited) and apply the peak 
rates at all times of year will make demand management, including battery storage, increasingly 
important. 

Figure 6: Oxford Garage, energy use pre- and post-EV charging stations
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Figure 7: Telegraph Channing Garage, pre- and post-EV charging stations

The total amount of energy used for vehicle charging in 2017 is approximately 40 MWh.  For 
these existing charging stations, the annual emissions offset by using electricity versus gasoline, is 
about 46,500 lbs, or 21 metric tons.  The actual emissions from PG&E electricity is less than 
12,000 lbs using PG&E’s fuel mix.
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Water

Performance Trends
In response to Governor Brown’s historic mandate for cuts in potable urban water use, the 

East Bay Municipal Utility District (EBMUD) set a goal to reduce water use by 20% compared to 
2013 levels. 

Since the Governor’s mandate in March 2014, consumption for 2017 is just under 
61,000,000 gallons, 12% lower than the first year of the drought. The City is currently using 48% 
less water than in 2013; however, this may have a long-term effect on the City’s landscaping, if 
sufficient water is not provided to major infrastructure, including trees.

Water costs increased by $68,000 in 2017, up 12% from 2013, due to EBMUD rate increases 
and new drought fees. Because EBMUD increased the fixed fee portion of the rates, changes in the 
total bill are not proportional to the water consumption, so even a small building saw an increase 
in costs. Water costs also are higher for large buildings which have a fire service (sprinkler 
system), since there is a monthly fee for this service, even if no water is used.

Water use was reduced through significant reductions in irrigation, leak detection and 
repairs, and updated water-efficient appliances throughout municipal facilities.

Figure 8: Water use and cost, all departments

The City is working to maintain its water use 
reduction efforts and to implement the EBMUD 
restrictions, which include eliminating use of potable 
water for irrigating medians and limiting landscape 
watering to two non-consecutive days per week.  

Six municipal buildings, including Civic Center, 
Martin Luther King, Jr. Park, and all four branch 
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libraries have received EBMUD’s WaterSmart awards for exceptional water efficiency. Water 
audits have been conducted on nine additional buildings, and certification is pending. Parks is also 
designing a WaterSmart central irrigation controller system, to be installed in early 2019. Going 
forward, the City will strive to achieve permanent reductions with investments in water 
conservation equipment, leak repair, improved irrigation systems, and conversion to more 
drought-tolerant landscaping. 

While most sites use about the same amount of water in 2017 as 2016, several actually used 
more.  Figure 9 shows fifteen sites which had a greater than 5% +/- change in water consumption 
over 2016. Significant changes in irrigation accounted for both the water savings, and the water 
increases.  Sites with little or no change, or no use at all, are not included here.  Note that the James 
Kenney Recreation Center water increase from 2016 to 2017 is due to the Recreation Center being 
closed for most of 2016 for a remodeling and seismic improvement project, so it is not reflective of 
normal use for the building.

The legend at the bottom reads from top left to bottom right, with the highest increase at the 
left, and the greatest decrease on the right.  Spring Animal Shelter had an 8% decrease.  

Figure 9: Sites with increased water use in 2017
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Future Energy Needs and Costs
In July 2018, The City of Berkeley changed most of its electric accounts to emission free 

electricity through our community energy provider, East Bay Community Energy (EBCE).  As a 
result of this, the City’s actual greenhouse gas emissions will meet or exceed the emissions targets 
for 2020.  Remaining emissions from Municipal buildings are from the combustion of natural gas 
for space and water heating, as well as cooking and clothes drying in a limited number of facilities. 
As resources become available, assessments are being conducted on city buildings undergoing 
renovation to identify opportunities to transition from fossil fuels like natural gas to emissions 
free electricity. 

Transitioning to heat pump technology that uses electricity to move heat rather than 
burning fossil fuels requires significant investment in existing buildings. In contrast to energy 
efficiency projects that offer a clear payback scenario, switching to electric space and water 
heating systems increase capital costs and may increase operating costs, depending on rates and 
tariffs. 

PG&E has proposed a new Time of Use rate structure to the California Public Utility 
Commission, moving the current peak rates (noon - 6 PM) to later in the day (4-9 PM).  PG&E’s 
proposal is to apply this rate year-round instead of just during the summer, and to apply this rate 
seven days a week, instead of just on weekdays. The target date for implementation is late 2020.

This proposed rate structure may have a positive financial impact on most the City’s 
buildings, but it will be significantly more costly to operate exterior lighting, including the sports 
fields and courts, as most of the practice time and game time occurs on evenings and weekends.  In 
addition, energy costs associated with EV charging at municipal stations is expected to increase 
due to the year-round application of peak rates in the late afternoon/evening. 

The installation of solar photovoltaics and energy storage can help manage these energy 
costs, especially during times of peak pricing, and provide resilience benefits. However, these 
technologies also require a substantial investment. 
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Glossary
Amps, or Amperes:  The rate at which an electric current travels through a conductor.

Battery Storage (Advanced Energy Storage, or AES):  This is the term commonly used for large 
battery storage for whole buildings or facilities. The use of energy storage batteries, commonly applied to 
critical facilities to ensure that power is maintained after some kind of event, such as a weather- or seismic-
related disaster. These large batteries are most useful when paired with a renewable energy system, such as 
solar electric or wind. Battery storage has two main benefits, the first being able to provide energy during 
Peak Energy events, thus reducing energy costs for the facility, and the second being already installed and 
available before the emergency event, to  be ready to immediately provide power to the facility. 

Btu: British thermal unit, a measure of energy.  One Btu is equivalent to the heat energy in a single 
wooden kitchen match.  A Therm is 100,000 Btu.

Climate Action Plan:  Adopted in June 2009, the Berkeley Climate Action Plan outlines the strategy by 
which Berkeley businesses, residents and local government will reduce greenhouse gas emissions.

CO2e or Carbon Dioxide equivalent: A term used to describe the mixture of greenhouse gasses that 
are the byproduct of combustion or decomposition, expressed in the amount of CO2 which has the equivalent 
global warming impact.

Energy Resilience: The ability of a building or a facility to continue to function with some, or all 
energy-consuming appliances and systems after an event. The event may be weather or geophysical in nature. 
The resilience strategy typically includes a renewable energy resource and battery storage system and 
associated software which can operate without needing additional power from the grid. It may also include 
diesel powered generators, or other fuel sources.

Energy Use Intensity (EUI):  EUI is the ratio of energy consumption to building area, in terms of kWhe 
per square foot.  The more energy used per square foot, the higher the EUI.

Greenhouse Gas (GHG) or CO2e: The carbon dioxide equivalent (CO2) of the emissions from burning a 
fossil fuel, or industrial by product, such as biomass

kWh or Kilowatt Hour: The unit of measure for one thousand watts used over one hour of time.

kWhe or Kilowatt Hour Equivalent:  The unit of measure when another fuel, such as natural gas or 
propane which is normally measured in Btus, is converted to kilowatt hours. One Btu is equivalent to ~ 0.293 
Watt hours.

Metric Tonne, or Ton:  A unit of measure equal to 1,000 kilograms, or 2,240 lbs. US.

MW or Megawatt: One thousand kilowatts

MWh or Megawatt hour: One thousand kilowatts used over one hour of time.

MWhe or Megawatt hour equivalent: Used when converting Btus to kilowatts.

Peak Day Pricing:  A program of investor-owned utilities, including Pacific Gas & Electric, which is 
currently available for accounts on commercial Time of Use tariffs, and sets premium costs on energy used 
when demand is highest from 2-6 PM on weekdays from May 1 to October 31, and provides incentives during 
the year to offset these premium costs.

PV or Photovoltaic: Solar electric energy derived from the electrochemical interaction from sunlight in 
solar panels.

Solar Thermal: Direct heat energy from the sun, captured in a liquid, and used to pre-heat water for 
space heating or domestic hot water (hot tap water), usually through a heat exchanger.

Square Feet, or ft2: The common terminology for measuring the floor area of a building. This is 
needed in order to calculate the energy use intensity (EUI) of a facility.

Tariff (for electricity or natural gas):  The rates that are charged by a utility for a fuel, based on the 
type of fuel, the time of day that the fuel is used, and the total amount of fuel used by a facility.  Tariffs for 
electricity in Northern California are set by the CPUC.
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Time of Use Energy Pricing (TOU):  A program for a utility rate that adjusts the cost of energy based 
upon the time of day that it is used.  Typically, energy used between the peak hours is the most expensive 
energy, while energy used during off-peak is the least expensive. Peak hour usage usually coincides with the 
highest demand times for energy.  Utilities apply to the CPUC to have their peak energy hours set.

Volts: This is the force with which electric current travels through a conductor.

Watts:  The unit of power measured by multiplying Amps by Volts.  (W= A x V) As an example, an 
appliance which is rated at 110 volts and 0.5 amps is a 55-watt appliance.

Zero Net Energy:  In a building or other facility, where the total sum of energy consumed is offset by 
the equivalent amount of renewable energy produced on site.  The “net” is the difference between the energy 
consumed compared to the amount produced.  A true ZNE building will produce slightly more energy than it 
consumes, which will help compensate for things like increased future loads, or solar panel degradation.
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