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DISCLAIMER 

 

This Engineering Analysis package includes data that was produced by PE Consulting, Inc for the 

City of Manhattan Beach. The information contained within this report is the property of the 

City of Manhattan Beach and PE Consulting, Inc, and may not be reproduced or distributed 

without prior written approval from either party.   

 

This study is for budgeting and planning purposes only.  As such the engineering analyses and 

recommendations are schematic in nature and NOT FOR CONSTRUCTION.  Additional design and 

engineering is required before bidding or construction activities are pursued. 
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1.0 EXECUTIVE SUMMARY 

The City of Manhattan beach seeks to reduce its greenhouse gas emissions to 7% below 1990 

levels by 2012.  PE Consulting is pleased to present this Comprehensive Energy Audit to the City.  

This audit identifies upgrades that will substantially reduce operating costs and the city’s carbon 

footprint while improving building occupant comfort, security and safety.   

The scope of this project included engineering surveys of all City buildings, collection of detailed 

equipment nameplate and operating conditions, available original design specifications and 

building structures.  From there, comprehensive building energy models were balanced against 

historical (baseline) energy bills. With this information, strategies to reduce energy use were 

identified and analyzed for energy savings and cost effectiveness. Implementation of the 

recommended energy efficiency measures (EEMs) in this report will help the City of Manhattan 

Beach achieve their carbon reduction goals.   A summary of the recommendations follows: 

 

Baseline kBTU Energy use  (CO2 tonnes) 20,232,293 (1,784) 

Baseline kW Demand 2,138 

Projected kBTU Savings (%) 8,536,634  (42%) 

Projected kW Demand Reduction (%) 391 (18%)  

 

Upgrade Cost $7.805,728 

Incentives and Rebates (%) $1,632,391 (21%) 

1st Year Annual Savings (%) $390,082 (44%) 

Net Inflation Adjusted Payback (ROI) 15 yrs (6.7%) 

 
Notes: Baseline demand is average power demand (kW), not annual peak nor maximum potential connected load. 

Net payback assumes conservative 6% average annual utility escalation rate. 

 

PE Consulting applauds the City of Manhattan Beach for its proactive approach in reducing 

greenhouse gas emissions.  The City’s actions will not only assist in meeting its Climate Action 

Plan goals but also positions the City as a role model for other communities to cost effectively 

reduce emissions. We look forward to discussing this energy audit with the City of Manhattan 

Beach stakeholders and answering any questions the City may have as well as assisting with 

successful implementation including design, project management, commissioning, certification 

and performance validation of this project. 
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2.0 INTRODUCTION 

2.1 Background  

The City of Manhattan Beach is located 19 miles southwest of Los Angeles on the south end of 

Santa Monica Bay. The city is known for its pristine beaches and year-round sunshine, with the 

average temperatures ranging from 70°F in the summer to 55°F in the winter.  With over 30,000 

residents and tourism year-round, it is essential that the city be as environmentally responsible 

as it can be to protect and preserve the area for future generations.   

 

To ensure Manhattan Beach remains a beautiful place to live and a tourist hot spot, the City 

Council made sustainability a priority. They have organized a Green Team and developed a 

Climate Action Plan in which the City pledges to cut carbon emissions by at least 7% below 1990 

levels by 2012. To assist in achieving this goal, the City Council invested in this Comprehensive 

Energy Audit. 

 

PE Consulting completed this Comprehensive Energy Audit for the City to identify energy 

efficiency and renewable energy upgrades to help meet their goals. The last major retrofit 

project at the City was completed in 1990 by Honeywell. At the time, Honeywell 

retrofit/replaced lighting HVAC, pumping equipment and controls, and various electric motors.  

Since this equipment is reaching the end of its useful life and equipment efficiencies have 

increased over the last 19 years, the City has requested that PE Consulting complete a 

comprehensive energy audit for all of its current facilities.   

 

The following paper reports on the findings from PE Consulting’s Comprehensive Energy Audit. 

The report details existing conditions and suggests cost effective measures that will reduce 

energy use and costs as well as help the City of Manhattan Beach meet their emissions 

reduction target.  

 

2.2 Understanding this Report 

This is a Comprehensive Energy Audit (CEA) report.  It includes a detailed building and survey 

analysis that includes an analysis of recent energy usage patterns, data-logging of existing 

equipment and systems, review of operation and maintenance procedures, evaluation of the 

condition of existing equipment and systems, and energy modeling. Energy modeling was 

completed using both E-Quest building simulation software and ASHRAE engineering algorithms 

via proprietary software.  In this report we have also exceeded level 3 requirements with 

renewable energy analyses and other environmentally sustainable modeling 

 

Also, as requested by the City, this report includes information about anticipated carbon 

emission offsets and cost per ton to achieve these carbon offsets. Some recommended 

measures require further engineering prior to final budgeting. For additional engineering or 

design assistance, please refer to www.peconsulting.com > Services.  

 

The following report is divided into the following sections: 
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1. Executive Summary – Provides an overview of the project, the findings, and the 

recommendations. City Council and other decision makers can read this section to get a 

good basic understanding of the steps we suggest the City implement to go green. 

 

2. Introduction - Provides information about the purpose of the report and the format of 

this report.  

 

3. Energy Use Analysis - This section provides information about the site visit and the 

utility bill analysis. It establishes the baseline energy used by the city.  

 

4. Existing Conditions and Recommendations – For each site, this section provides a 

discussion about the existing conditions and a list of recommendations to improve the 

energy efficiency.  

 

5. Summary – Suggests an approach to implement the energy efficiency measures 

identified and summarizes the energy savings and cost to implement these measures.  

 

6. Appendices – Provides additional information such as building lists, meter lists, lighting 

and mechanical equipment lists, etc.  

 

  

 



City of Manhattan Beach, CEA October 13, 2009  

peconsulting.com  |  (888) LEED-4US                                                                                   7 

3.0 ENERGY USE ANALYSIS 

3.1 Site Visit 

A city-wide site analysis was completed during the week of July 6, 2009.  During the site visit, PE 

Consulting engineers met with city managers and facilities maintenance to discuss the energy 

issues concerning the city. In addition, PE Consulting engineers toured over 20 sites in the city, 

including City buildings, parks, community centers, reservoirs, lift stations, and more.  At each 

site, detailed information was collected about the energy use and existing conditions.1  

 

A comprehensive list of the sites audited including detailed: occupancy, building envelope, 

mechanical, lighting and appliance data is provided in the Appendices.   

 

3.2 Baseline Energy Use 

Following the site visit, electric and natural gas utility meter information that was collected 

while on-site and provided by the City was matched to the Southern California Edison and 

Southern California Gas utility meter data.  Monthly electric and gas data for the past 24 months 

was analyzed and benchmarked for each meter at each site.  

 

Using the baseline energy data for each individual meter, we compiled the data to develop a 

baseline2 energy use and carbon footprint for all of the buildings in the city shown below.  

 

Baseline Energy Use by the City of Manhattan Beach 

 

 

 

 

 

 

 

 

 

 

 

                                                             
1
 For example, at office buildings, information about occupancy hours and the number of employees was 

gathered.  Then, information about the building envelope (roof, windows, and walls) 
1
, mechanical, 

electrical, and lighting equipment were inventoried and specifications (manufacturer, model number, 

condition, etc) were documented.  

 
2
 The baseline energy use for the entire City is the sum of the average (24 month) baseline for all of the 

meters in the scope of work for this audit. For a comprehensive list of the meters analyzed, please see 

utility data in the appendices.  
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The largest energy users are Public Safety, City Hall and Public Works which deserve the most 

attention (see chart below).    
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3.3 Energy Benchmarking 

The purpose of benchmarking is to rank energy use between facilities and compare them to 

similar facilities (such as your own) and those of your peers within similar climate zones and 

building codes (such as beach communities in Southern California) in order to help prioritize 

improvement efforts. 

 

Common benchmarking metrics used for office space is total energy use and cost per square 

foot.  In this case, total energy use is electric (kWh) and natural gas (therms) combined into 

common British Thermal Units per square foot (Btu/SF). Other metrics that may influence 

comparisons include: cost and power demand (kW), and over time: occupancy, operating hours, 

average local temperatures, etc. 

 

For the buildings where benchmarking data was available, we utilized data from the Energy 

Information Administration’s (EIA) Commercial Building Energy Consumption Survey (CBECS) 

database. According to EIA statistics, the City of Manhattan Beach falls into Climate Zone #4. 

This means the city has fewer than 2,000 Cooling Degree Days (or hours when air conditioning is 

needed) and fewer than 4,000 Heating Degree Days (or hours when heating is needed).  In 

simple terms, the City of Manhattan Beach has a mild climate, so we compared the energy use 

of the larger buildings to others in similar climate. This approach is more relevant than simply 

using national averages.   
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The benchmarks above illustrate the inefficiency of some of the city’s larger buildings compared 

to regional averages.  While some buildings are more efficient than “average” buildings, this in 

no way means the city’s buildings are efficient or green buildings.  Given the mild climate, the 

city’s goal should be towards net zero energy use.  

 

Following is a comparison of city-owned buildings relative to each other on a square foot basis.  

It is important to recognize that the Aquarium and Restaurant are unique w/in the city and 

expected to be less efficient than office buildings due to their operations and density of plug 

load equipment such as the fish tanks and water coolers in the Aquarium. 
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3.4 Energy Costs and Forecasts 

 

Prior to 1999, energy prices in the US were easily forecasted to grow at moderate 3-4% growth 

rates.  Since that time, we have clearly outstripped our domestic fossil fuel capacity and are 

currently very dependent on global fuel prices.  As such, we can count on volatile prices going 

forward.  While the current recession may keep fuel costs temporarily suppressed, increased 

domestic and global demand will surely increase the escalation rate of natural gas and 

electricity.  Overlaid with a renewed national responsibility to reduce air pollution and 

particularly CO2, fossil fueled electric and natural gas prices are sure to escalate much faster 

than they ever have historically.  As an example, last year, electric prices rose an average of 9% 

across California.  While unlikely to rise that much in 2009, high single digit and even double 

digit rate increases will not be uncommon in the near future in the US.  

 

 

3.5 Energy Balance 

In order to ensure that our energy models were accurate, we compare our estimated or 

simulated energy consumption for each building to actual historical energy use.  Similar to an 

accounting analysis, when the two match closely, we can be assured that our models are 

accurate and this projected energy savings will be accurate as well.   

 

For this project, our building energy models balanced within 10% of historical baseline energy 

consumption.  Detailed results are illustrated in the Appendices.  
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4.0 EXISTING CONDITIONS & RECOMMENDATIONS 

4.1 OVERVIEW 

The following section provides detailed discussion of the existing conditions and the energy 

efficiency measures recommended for each site.   A summary of the recommended energy 

efficiency measures follows.  The energy savings and financial analysis is provided in Section 5. 

 

 

Cont’d next page
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1. Cat - Category (EE-Energy Efficiency; DR-Demand Response; RE-Renewable Energy; Cx-Commisssioning; OM-Operation and Maint.) 
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4.2 BUILDINGS 

4.2.1 City Hall 

Building Information 

City Hall was constructed in 1975.  It is a 26,900 

square foot, two story building located at 1400 

Highland Avenue. The building houses the City 

Council offices, Council Chambers, Finance 

Department, and the Engineering Department.  

 

The building maintenance personnel arrive by 7 

am, Monday through Friday and the building is 

open to the public from 8 am to 5 pm.  It is closed 

on the weekends and federal holidays. The 

cleaning crew works from approximately 9:30 to 

11 pm nightly.   

 

The Energy Use Index (EUI) of the building is quite 

high; almost double the Federal Guidelines for office buildings. 

 

Utility Meters 

There is one electric meter and one 

gas meter at this site. 

 

Envelope 

The City Hall building is of masonry 

construction. The upper floor walls 

are constructed of reinforced clay 

block and do not have any 

insulation.  The lower floor, where 

exposed, is of 8-inch reinforced 

concrete with brick veneer.  The roof 

deck is constructed of 1-1/2” steel 

decking with concrete topping, 1-

1/2” rigid insulation, and single-ply 

membrane roofing.  Windows 

throughout are single pane with 

bronze tinting.  

 

 

Lighting 

Lighting in City Hall is primarily, 2-lamp (L) T8 32 W 

recessed, ventilating fixtures with electronic 

ballasts.  Many desks throughout the facility have 

2X1 17W single lamp T5 fixtures with electronic 

ballasts built-in as task lights.  Lighting is controlled 

by switches in the majority of the spaces.   
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At the west City Hall reception desk entryway, there are 28 recessed “can” lamp fixtures with 

9W CFLs.  These lamps are too high in the cans, so the majority of the lighting is not being cast 

into the space, thus wasting light energy. These lights are controlled by switches and are turned 

on during office hours and off late in the evening when the cleaning crew is finished.  

 

The Council Chamber lighting is outdated and needs replaced. In the chambers, there are an 

estimated 28 1L 40W T12 fixtures with magnetic ballasts. In addition there are several 1L 65 

incandescent lamps. When all the fixtures are turned on in this room, the room is still quite dark 

and the light quality is poor.  These fixtures need replacement immediately. Recommended 

changes are provided in the energy efficiency measure section below.  

 

 
 

Exterior lighting is a mixture of 26W compact fluorescent (CFL) and 150W, 175W, and 250W 

metal halide fixtures. These fixtures are controlled by photocells and are on from dusk until 

dawn daily.  
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HVAC 

The basic components of the original air handling systems still serve the building.  These are 

composed of three air handling units, general distribution ductwork and duct volume dampers 

to control flow.  Over the years some modifications have been made to the basic system as a 

result of operating problems. 

 

The first floor is served by a roof-top heating and air conditioning unit with a chilled water 

cooling coil and a hot water heating coil.  Each individual space has a thermostatically controlled 

duct damper to regulate the flow to that space, and each exposure has a separate duct run with 

a heating coil that provides heated air to control temperatures within each exposure.   The duct 

temperatures are set by exposure and not by individual space temperatures.  Because of control 

problems inherent in the design, this unit is turned on several hours before the space is 

occupied; sometimes as early as Sunday afternoon when the weather is hot. 

 

The Council Chambers and surrounding conference and auxiliary offices are also served by a 

roof-top heating and air conditioning unit that has a control arrangement similar to that of the 

first floor.  This unit, however, is only operated on the days that the Council Chambers will be 

occupied. 

 

A third unit, located in a basement mechanical room, 

serves the south portion of the basement level, which 

houses the engineering department and a portion of the 

finance department.  This unit has a hot water coil for 

heating and a separate air-cooled condensing unit 

located in an adjacent areaway.  Within the last few 

years, a portion of the basement has housed the City 

computer room, which requires air conditioning on a 

24/7 basis, thus necessitating that this unit run 

continuously. 

  

Heating hot water for the heating system is provided by a relatively new gas-fired boiler located 

in a small boiler room at the roof level.  Chilled water for cooling is provided by an air-cooled 

chiller located on the roof adjacent to the two roof-top air conditioning units. 

 

Domestic Hot Water 

Two domestic water heaters serve the building.  A 50 gallon gas-fired water heater is located in 

the boiler room on the roof and a 40 gallon electric water heater is located in the north-east 

corner of the south wing on the lower level. 

 

Miscellaneous Loads  

Typical office plug loads, such as computers, monitors, printers, copiers, scanners, fax machines, 

and multi-function devices are found throughout this facility.  A list of all these devices may be 

found in the appendix. 

 

Renewable Energy  

There is no renewable energy at this site at this time.   
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Data Logging 

Data loggers were placed at this site to monitor lighting and motor energy use. For information 

about these loggers, please see the Appendix.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures are recommended:  

 

Envelope Measures: 

In general, the building can be classified as a “heavy mass” building, since it is of masonry and 

concrete construction.  The exception is the west and east exposures, which are lined with 

almost continuous 11’ high single-glazed tinted windows.  This glass does little to protect against 

the low solar exposures during the afternoons and early evenings, and it’s this glass that dictates 

not only the supply duct temperatures, but also the system operating schedules.  Two separate 

glass measures, along with additional roof insulation were investigated. 

 

1. Replace West-Facing Glass: Replace west-facing single-pane glass with energy efficient, 

low-e, solar control, double pane windows.  This retrofit measure will have a significant 

effect on the overall cooling load of the building and will even allow a later start time for 

the air handling system serving the first floor.  This will result in reduced fan energy and 

heating and cooling requirements. 

 

In addition, natural ventilation of the spaces could be accomplished by adding operable 

sections to the new window assemblies, and “wind-turbine” gravity ventilators to the 

attic space.  These would need to be interlocked with the building automation system 

such that when the windows are open, heating or cooling of the space is limited. 

 

 

Lighting Measures:   

Two major lighting measures were analyzed (using the eQUEST computer model). 

 

2. The existing lighting system, although retrofitted some years ago to T8 fixtures, is a very 

inefficient design.  The fixtures are “return air” fixtures with openings into the cavity 

above the ceiling and as a result, a significant amount of light is projected upwards into 

the cavity where it is wasted.  Also, the ceiling is dark, absorbing much of the down light 

component.  As a result, the light intensity levels are much higher than permitted by the 

current version of Title 24, the State Energy Code.  Many spaces exceed 2 watts / sq. ft. 

light intensity. 

 

This measure proposes removing the existing ceiling and replacing it with a new, light 

colored acoustic tile T-bar system.  New light fixtures will be provided.  Suspended 2-

lamp fixtures with a significant portion of the light directed upward to bounce off the 

ceiling are proposed.  With good design, the new light intensity level should be no more 

than 0.8 watts / sq. ft. with today’s standards. 

 

3. Add General Lighting Controls to New EMS System: Presently, private offices are 

individually switched and open office areas are area-switched.  It was reported that, in 

general, the lights were turned off when employees leave, or sometime between 5 and 

6 pm, and then turned back on when the cleaning crews arrive, sometime between 10 
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and 11 pm.  However, our lighting loggers indicated that quite often, the lights are left 

on after the employees have left and are not turned off until the cleaning crews leave. 

 

 This measure proposes connecting the lighting panels to a new building automation 

system that will initiate lighting sweeps every hour or two hours, starting at 5:30.  This 

will ensure that all lights are turned off whenever the building is unoccupied (such as 

between intermittent uses). 

 

Note: Use of a certified lighting designer, experienced in energy efficient design will 

ensure the lighting scheme provides good lighting levels and light quality in hallways, 

offices, and common areas., especially areas such as the City Hall entrance and Council 

Chambers.   

  

4. Other miscellaneous measures that are recommended include: 

• Installation of LEDs under the cabinets of the cubicles in the Finance 

Department 

• Installation of occupancy sensors in all stairwells and offices 

• Replace T8 fixtures in the display cabinetry with LED fixtures 

• Replace the flagpole light with an LED flagpole fixture. 

• Replace other Metal Halide and Mercury Vapor exterior fixtures with induction 

fixtures.  

 

Mechanical Measures:    

The basic mechanical system was designed in 1973 and is a very early vintage variable air 

volume (VAV) system.  It suffers from the same drawbacks as other VAV systems of the same 

early vintage.  The systems were not designed and controlled to respond adequately to the 

building mass and the microclimate in which it is located.  Thus, our analysis quickly discovered 

that the west-facing glass drove the operation and set points of the air handling system, 

irrespective of what the rest of the building required. 

 

A couple of attempts have been made over the years to correct the problem; however, they 

were mostly “band-aid” attempts, since no attempt actually addressed the main issue – the 

west facing windows.  This set of mechanical measures, when coupled with controlling the west 

solar heat gain, should make significant improvement in the comfort and energy efficiency of 

the building. 

 

5. Redesign Basement HVAC System:  A few years ago, the City’s data center system was 

installed in a space located in the southeast corner of the building.  It was connected to 

the 15-ton split system air conditioning system serving the basement; however the 

computer space requires cooling 24 hours per day, 7 days per week.  Thus, this unit has 

to run continuously, even though 90% of the space it serves is only occupied 8 am to 5 

pm, 5 days per week. 

 

This measure recommends installing a new split, dedicated air conditioning system for 

the computer room and freeing the existing basement supply unit for use just to serve 

the regular office spaces in the basement.  It is recommended that a duct connection 

remain, however, to serve as a backup should the dedicated unit go down for 

maintenance.  The existing basement system should be re-designed to include standard 
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variable volume terminals with hot water reheat coils.  This will be a much easier system 

to control. 

 

6. Redesign First Floor HVAC System:  The current design, with variable volume dampers in 

each of the run-outs and a separate heating duct with a reheat coil is a difficult 

arrangement to control and operate.  Within the constraints of the present system, the 

only way it can be accomplished is to cool the air as low as possible and then reheat it 

by exposure to the temperature required wherever the heating thermostat is located, 

and then re-cooling it in other spaces where the occupants want a cooler temperature.  

This effectively eliminates the advantages of the individual room control. 

 

This measure recommends replacing the existing individual zone dampers with variable 

air volume reheat terminals with hot water coils.  This also will require eliminating the 

hot duct around the perimeter and connecting all registers to their respective zone 

ducts.  The system would then operate as a standard VAV system with reheat. 

 

While in and of itself, this measure doesn’t result in appreciable energy savings, it will 

permit implementation of high performance building control strategies, such as duct 

pressure optimization and duct temperature optimization under the proposed new 

building automation system. 

 

7. Install New Building Automation System (BAS):  The present Novar BAS is very outdated.  

It is limited in its capabilities and is unable to perform many of the simple control 

strategies that are necessary for efficient operation of building mechanical and electrical 

systems.   

 

It is recommended that the Honeywell building automation system serving the Public 

Safety Building next door be extended to City Hall and be utilized to provide a very high 

level of automation and control. .  This new system should be able to accomplish 

necessary control strategies for optimization of building energy systems, such as fan 

energy, cooling energy, and heating energy.  It should be able to identify and pinpoint 

building equipment failures and problems.  It should be readily accessible and operable 

by building maintenance personnel and be able to give a complete picture of the 

operating conditions of all building systems at any time.  Operating strategies should 

include, but not be limited to  

o Optimize duct static pressure. 

o Optimize duct temperature 

o Optimize economizer settings 

o Control on-demand ventilation. 

o Multiple lighting sweeps. 

o Optimize chiller settings 

o Optimize capacity of ice storage system. 

 

Data Management / Plug Load Measures: 

Note: A detailed assessment of the data centers was outside the scope of this audit.  

Nonetheless, we included rough estimate of probable costs and savings based on the (outdated) 

inventory provided at the time of the audit.  We recommend including the following potential 
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upgrades as part of the budget process and concluding a more accurate assessment during the 

design development phase.  Details of our assumptions are in the Appendix.  

 

8. Data Center Servers:  The present data center servers appear to be older and not 

utilizing virtualization techniques.  Virtualization on newer servers enables one server to 

operate to its full potential and bandwidth and thus reducing the number of servers 

(and hence plug loads and supporting cooling loads) needed.   This may also enable 

elimination of the “overflow” server rack located in the west stairwell that may also be 

an emergency egress hazard.   Employing recent advancements will enable deployment 

of workstation clients and reduce the size of the standalone cooling system 

recommended above. 

 

9. Workstation Clients: Personal Computers in the workplace account for up to 30% of 

building energy use, tremendous software upgrade costs and significant security 

vulnerabilities.  The Workstation Client (such as Sun’s Sun Ray) is a simple, low-cost, low 

power device that enables just a few system administrators to manage up to thousands 

of workstations. The Sun Ray client does not have a local operating system, so the 

clients do not need to be upgraded when new applications are introduced. Data and 

applications are centralized on a server where they can be easily backed up and made 

secure against theft and attacks. 

 

Users access their session on the Sun Ray client with a smart card. The smart card can be 

inserted into any Sun Ray client on the network, enabling users to move from one place 

to another and call up their session simply by inserting their smart card. This “hot 

desking” capability allows you to move from your office to a conference room, accessing 

your session easily.   It also significantly reduces: software costs, energy costs, data loss 

from insufficient backups and replacement costs while improving security and privacy.  

 

Renewable Energy Measures: 

10. Install a solar structure on the roof of City Hall.   

a. For more detailed information about the solar photovoltaic installation, please 

see the Appendix.  

 

Interactive Measures:   

With the exception of the moveable shades and the additional roof insulation, it is 

recommended that all of the above measures be implemented.  While this results in a 

substantial project investment, building efficiency, comfort and staff productivity would be 

greatly improved.   

 

ANALYZED BUT NOT RECOMMENDED 

 

1. Add Exterior Blinds:  An additional measure proposing moveable exterior vertical blinds 

was also investigated.  This would involve adding motorized vertical blinds, 

approximately 6” in width, to the outside of the west window sections.  These would be 

controlled by the location of the sun at any point in time, rotating to ensure the direct 

sunlight is not on the windows, while yet permitting at least partial view out the 

windows.  While this would be somewhat effective, it proved to have a relatively long 

payback. 
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2. Add Roof Insulation:  The building is of “heavy mass” construction and the roof has a 

concrete slab over a 1-1/2” metal pan roof deck.  There is 1-1/2” of rigid insulation over 

this assembly, which in terms of today’s building standards doesn’t seem to be much.  

However when coupled with the concrete deck and mild temperatures, it makes for a 

relatively efficient roof system.  Thus, when we analyzed the effect of adding R-19 

insulation to the space between the roof deck and the ceiling, the result was a very long 

payback measure.  Thus this measure is not recommended at this time. 

 

3. Install New Chiller, Ice Storage System:  The existing Trane 80-ton air-cooled chiller was 

installed in 1994 as part of the Garage Conversion and First Floor Renovation project.  It 

is an R-22 reciprocating machine and technology has rendered it obsolete, even though 

it runs well.   

 

This measure analyzed replacing the existing chiller with a new, 70 or 80 ton R-410a 

machine that is even capable of producing chilled water at 20 deg. F for use in an ice-

storage system.  This chiller would operate at night, storing ice in large drums for use as 

a cooling medium during the daytime peak periods.  This is especially effective during 

the summer peak demand periods when the chiller can be run at night during off-peak 

periods.  This would effectively reduce the building peak demand by about 50 kW per 

month. 

 

Subsequently, under the Public Safety Building portion of the audit, it was decided to 

connect the City Hall to the new ice storage array recommended at the Public Safety 

Building chiller plant, thus creating a virtual central plant to serve both facilities.  Since 

there is more than enough time to create and store the 800 to 900 ton-hours needed to 

cool both buildings during the day, this saved the cost of installing a new chiller in City 

Hall. 
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4.2.2 Public Safety 

Building Information 

The Public Safety Building was constructed in 

2006.  It is a 60,000 square foot two story 

building located at 400 and 420 15th Street.  It 

houses the Manhattan Police Department and 

the main Fire Station.  

 

The building is occupied 24 hours per day, 7 

days per week; however it is only open to the 

public from 8 am to 5 pm, Monday through 

Friday.  It is closed to the public on weekends 

and federal holidays. The cleaning crew works 

from approximately 9:30 to 11 pm nightly.   

 

The Energy Use Index (EUI) of the building is average for a 24/7 facility, at about 111 

kBtu/SF/year. 

 

Utility Data 

There is one electric meter and two gas meters serving this building.  One gas meter serves the 

miscellaneous loads in the building, while the second gas meter serves the Central Plant. 

 

 

Building Envelope 

The Public Safety Building is primarily steel frame construction. The upper floor walls are 

constructed of 6-inch steel studs. It is finished with cement plaster over gypboard on the 

exterior and gypboard on the interior. It has R-19 batt insulation.  The walls of the lower floor, 

most of which are below grade, are of reinforced concrete.  The roof deck is constructed of 1-

1/2” steel decking a single-ply membrane roofing and R-30 insulation on the underside of the 

decking.  Windows throughout are double pane with solar control tinting.  

 

Lighting 

Lighting throughout the building hallways, office spaces, conference rooms, and restrooms is 

primarily 4’ 2L 32W surface mounted fluorescent T8 fixtures with electronic ballasts. There are 

also several 2X2 16cell parabolic 40W T5 Biax fluorescent fixtures with electronic ballasts.   

Under counter task lights which are found at the reception desks of the main lobby to the fire 

and police department are surface mounted 2’ 1L 17W T5 fixtures and these are controlled by 

switches.  

 

In both the public parking garage and the employee parking garage there are groups of two, 4’ 

32W T8 fixtures with electronic ballasts in tandem. These fixtures are only a few years old and 

are in good condition.   

 

Lighting is controlled by occupancy sensors throughout the entire building. However, occupants 

in the Fire Station dormitory mentioned to us that they do not think that the occupancy sensors 

are calibrated correctly.  Occupants surveyed in other areas of the building mentioned that they 

have seen the occupancy sensors automatically shut fixtures off. It is apparent that some of the 
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occupancy sensors are not calibrated correctly and need to be tuned. This should be done to all 

occupancy sensors in the building, as recommended below.  

 

 
Exterior lighting is a mixture of parking lot/safety lighting and architectural lighting. The majority 

of the exterior parking lot lights are 400W Metal Halide shoebox fixtures mounted on poles and 

controlled by photocells.  

 

In the plaza, there are 50W Metal Halide well lights and pole lights as well as 9-23W compact 

fluorescent step lights, path lighting, tree uplights and other area accent lights. These fixtures 

are controlled by photocells and turn on at dusk / off at dawn.  

 

HVAC  

Heating and air conditioning for most of the building is provided by three rooftop single duct 

reheat air handling units with chilled water cooling coils (AHU-2 through AHU-4).  Space control 

is provided by variable air volume (VAV) terminals; some with hot water reheat coils and some 

without.  Reheat coils are typically in the terminals serving perimeter spaces. 

 

A fourth single-duct VAV reheat system (AHU-1) serves the north end of the Ground Floor.  The 

upper floor of the north end (also Fire Department), comprising the residential and sleeping 

quarters, as well as the radio room, is served by individual units commonly called “Ductless 

Split” units.  These have individual condensing units on the roof piped to fan coil units in the 

room served. 

 

Chilled water is provided to the four air handling units from a central chiller plant located at the 

south end of the building (Police Department end).  The plant contains (2) Carrier 30HXC096 

nominal 80 ton screw-type water cooled chillers.  These chillers utilize R-134a refrigerant and 

are designated as “environmentally friendly”.  Condenser water is provided by (2) Delta 

fiberglass cooling towers located on the roof of the Public Safety building in the same 

equipment well and AH-2, -3, and -4.  Duplex chilled water and condenser water pumps, both 

equipped with variable frequency drives, are also located in the chiller room.  The coils in the air 

handling units are equipped with 2-way modulating valves. 
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Heating hot water is provided by (2) gas-fired hot water boilers located in a separate boiler 

room adjacent to the chiller room.  The hot water is distributed throughout the building to the 

reheat coils by a heating hot water piping system.  Duplex heating hot water pumps, each with a 

variable frequency drive are also located in the boiler room.  The reheat coils are equipped with 

2-way modulating valves. 

 

Temperature controls throughout the building are provided by a Honeywell Building Automation 

System.  This system is very comprehensive and its capabilities are limited only by the extent of 

the programming and the complexity of the graphics.  We could not find anything immediately 

handy for maintenance personnel that detailed the control sequences for operation of the 

systems, nor was there any indication that the system operation had been optimized at startup. 

 

Domestic Hot Water 

Two gas-fired domestic water heaters serve the building.  A Lochinvar 300 PMF-7 with an input 

of 315 Mbh and a rating of 313 GPH at a 100 deg. F temperature difference, coupled with a 318 

gal storage tank serves the south half (Police) of the building.  A Lochinvar 200 PMF-7 with an 

input of 200 Mbh and a rating of 198 GPH at a 100°F temperature difference, coupled with a  

200 gallon storage tank serves the north half (Fire Department) of the building. 

 

Miscellaneous Loads 

Typical office plug loads, such as computers, monitors, printers, copiers, scanners, fax machines, 

and multi-function devices are located throughout this facility.  A list of all these devices may be 

found in the appendix. 

 

Renewable Energy 

There is no renewable energy at this site at this time.   

 

Data Logging 

Two lighting loggers were placed in this building.  For information about these loggers, please 

see the Appendix.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures are recommended:  

 

Envelope Measures:  

In general, the building can be classified as a “light steel frame” building, since it is of steel studs 

and joists construction.  The building is also well-insulated with R-19 insulation in the wall 

cavities and R-30 insulation under the roof deck. 

 

Due to the high security nature of the facility, the amount of window area is very limited, with a 

few windows in the general office areas and large window areas only in the entries to the 

building.  All glass is double-glazed and treated for solar control. 

 

The building is in compliance with the current edition of California Title 24, the State Energy 

Code, and was well-designed for energy efficiency, so there are no building envelope measures 

recommended. 

 

Lighting Measures: 
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1. Replace Exterior Metal Halide Fixtures with Induction Fixtures:  Retrofit the 250 and 400 

W Metal Halide fixtures with equivalent wattage induction fixtures.  

 

2. Add General Lighting Controls to EMS System:  This measure proposes connecting the 

lighting panels to the existing building automation system that will initiate lighting 

sweeps every hour or two hours, starting at 5:30.  This will ensure that all lights are 

turned off when daytime building occupants leave for the evening.   Areas that are 

occupied 24 hours per day can be bypassed if it becomes a problem. 

 

Mechanical Measures: 

 

3. Basic Mechanical System Performance Validation: The basic mechanical system was 

designed in conformance with the Title 24 in force at the time, which has not varied 

much in the three years since then.  The systems are variable air volume with reheat 

coils for the perimeter zones.  The control sequences include some provision for 

temperature reset, but the drawings aren’t clear as to the scope and limits of the reset.  

The systems were commissioned at the time of completion of the building; however, it 

appears that they may be in need of additional validation.  Also, some changes need to 

be made to the reset controls to improve occupant comfort and to move this building 

toward “High Performance Building” standards. 

 

Commissioning is a method of systematically ensuring that the mechanical and electrical 

systems are performing as they were designed to do.  Theoretically, a commissioning 

agent is an integral part of the design team from earliest conception of the project and 

provides input into system design, control and operation.  Once the installation work is 

complete, the commissioning agent runs all systems through their complete control 

cycles to confirm that equipment and controls are performing as designed.  However, it 

is not uncommon that previously commissioned systems change gradually over the 

years and need to be periodically re-commissioned.  The level of the Energy Use Index of 

this building indicates that this may be the case. 

 

This measure proposes “performance validation” of the building; a process by which the 

systems and control settings are adjusted and calibrated to provide the optimum in both 

comfort and energy efficiency.  The first step in this process would be to create a 

commissioning plan, then deploy a contractor to perform this function. 

 

4. Modify Control Sequences for Energy Efficiency:  The current design employs duct static 

pressure sensors to set the speed of the variable frequency drives on the supply and 

return fans.  These sensors control the fans to maintain a fixed air pressure at a point 

down the duct and thus, move only the amount of air that is necessary to satisfy the 

variable volume terminals.  While this has good energy efficiency characteristics, new, 

high performance control sequences involve the use of utilizing the control signal from 

the box requiring the most pressure to reset the duct pressure sensor.  Since all these 

components are already connected to the Honeywell building automation system, this is 

not a difficult retrofit to undertake. 
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In addition, it is further recommended that the Honeywell system be upgraded to make 

it more user-friendly.  This would include upgraded graphics and touch-screen 

technology for user access.  It should also include advanced operator training for the use 

of the system.  Trained operators should have full web-based access to the system to 

enable them to troubleshoot from any location. 

 

Central Plant: 

5. This measure proposes creating a central plant utilizing the (2) Carrier chillers in the 

Public Safety Chiller Room to serve both the Public Safety Building and City Hall.   This 

will be accomplished by the following steps.    

a. De-activate and remove the existing 80-ton air-cooled chiller on the roof of City 

Hall and the 15 ton air-cooled condenser in the areaway at the southeast corner 

of City Hall. 

b. Install (6) Calmac ice storage tanks with a total capacity of 900 ton-hours of ice.  

Provide new piping and connections to existing Carrier chillers.  Provide 

required control modifications to existing Carrier chillers. 

c. Install new chilled water loop between the Public Safety chiller plant and the 

City Hall.  Provide pumping, valves and controls as an independent circuit from 

the chilled water supply to the Public Safety air handling units. 

d. Replace the direct expansion coil in the basement air handler in City Hall with a 

new, chilled water coil.  Connect the City Hall air handlers to the new chilled 

water loop from the Public Safety chiller plant. 

e. The new chiller plant arrangement will operate by running the chillers during 

the off-peak hours, thereby eliminating demand charges.  They have enough 

capacity to charge 900 ton-hours of ice at 21 deg. F over a 10-hour period.  

During the peak hours of the day, chilled water will be provided by the ice tanks 

to satisfy the cooling loads of both the Public Safety building and City Hall. 

 

Renewable Energy Measures: 

6. Install a solar parking lot structure in the parking lot between City Hall and the Public 

Safety Building and two rows of parking lot structures in the back parking lot near the 

animal control space.   For more detailed information about the solar photovoltaic 

installation, please see the Appendix.  

 

Answers to Building Performance Concerns 

1. Design Modifications:  During our site visits, we were shown a couple of problem areas 

in the building that the occupants would like corrected.  We have studied these 

areas and have the following recommendations. 

 

a. Fan Room in North End of Building:  This room was designed as a return air 

plenum.  The return duct is open to the space and open to the air handling unit.  

This is a technique sometimes used when space is a premium and there is 

inadequate room for a full, ducted return air system.  The problem arises in that 

the space then is maintained at a negative pressure, sometimes in excess of ½” 

water gauge.  This makes it difficult to open the door to the space, should 

someone need to get in there.  In this case, it results in a sudden influx of air, 

since the space is suddenly open to the equipment room. One solution is to 

provide a fully ducted return to the air handling unit.  It would appear that there 
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is adequate space in this room to accomplish this.  The other, far less expensive, 

option is to place a permanent note on the door stating something like, 

“Maintenance Room or Fan Room.  This room is a return air plenum for the 

HVAC system.  Please open slowly to relieve negative air pressure.  When not in 

use, door to remain closed”. 

 

b. There have been complaints in the Detective’s office area that the room is 

“stuffy” and “inadequately ventilated”.  In reviewing the space on site and on 

the drawings, it was found that the air supply to the space is designed for an air 

supply index of 0.75 cfm / sq. ft., which is marginal for an active office space.  

This space is served by two VAV terminals, one of which has a reheat coil.  Since 

this is a windowless area, it is typically affected by internal loads only.  The 

supply duct temperature is set to satisfy the areas with exterior exposure, 

especially glass.  Thus, when they are calling for full cooling, one VAV terminal of 

the two serving the Detective offices will be practically shut down, resulting in a 

very low air supply index. The solution to this problem is to revise the air supply 

system to increase the amount of air to the space by increasing the temperature 

of the supply air.  This can be done by either adding a reheat coil in the second 

VAV terminal, or changing the terminal out to a Fan-powered terminal while still 

providing the necessary dehumidification.  This upgrade is recommended. 
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4.2.3 Civic Center Annex  

The Civic Center Annex, also known as the City Hall Annex, was 

constructed in 1970.  It is a 4,394 square foot, single story 

building located at 425 15th Street across from the Public Safety 

and Fire facility. It houses a small U.S. Post Office, the Chamber 

of Commerce, and some city offices.  People begin arriving at 

the building between 7:30 and 8 am and leave around 5 pm.   

 

Approximately 15 people work inside the building daily and 

several people come in and out of the building visiting the Post 

Office and Chamber of Commerce.  

 

Utility Meters 

There is one electric meter and one gas meter at this site. 

 

Envelope  

The building is frame construction with face-brick exterior. The 

windows are single pane and operable. The roof is of plywood decking with single ply roofing 

material, and is in good condition.  

 

Lighting  

Lighting throughout this facility varies greatly since the facility is occupied by three different 

tenants.  A description for each area is provided below.  

 

Main Lobby. The fixtures in the Post Office section are primarily 2L 32 W with electronic ballasts.  

Just off of the lobby are two small restrooms, each with a single 13W CFL fixture outside the 

door, a single 4L 32W T8 

fixture, and a single 2L 17W 

T8 fixture. 

 

Chamber of Commerce.  The 

fixtures in the Chamber of 

Commerce are primarily 4-

lamp 32W T8 fixtures with 

electronic ballasts. There are 

two switches for these lights 

and they are split up so only 

half of the fixtures need to be on during the day. The Chamber of Commerce room is 

surrounded with windows on three sides, so there is significant natural daylight during operating 

hours.  The fixtures appear in good condition. 

 

City Hall Annex Offices. The fixtures in this part of the building are primarily 1X4 2L 32 W T8 

fixtures with electronic ballasts. There is also a single 2’ T12 fixture in the hallway and an 8’ T8 

fixture in the small kitchen.  

 

Post Office. Lighting in this area is primarily 1X8 T8 2L 59W fixtures. Approximately half of the 

fixtures in the back half of the post office are left on 24 hours a day.  
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Exterior. Outside the City Hall Annex there are 13 and 15W CFL lamps in breadboxes and spot 

lights. There is also a one lamp 150W Metal Halide fixture. The parking lot also has four 1-lamp 

250W Metal Halide parking lot lights on 16’ poles. The majority of outside lighting is controlled 

by photocells. The exception is a motion light with a switch that is just outside the post office 

backroom door for mailmen who come to pick up and drop off mail after dark.  

 

HVAC 

Three 3-ton package units provide a total of 9 tons of cooling to this building. A Carrier unit 

located on the roof serves the Chamber of Commerce, a second Carrier unit located on the 

ground at the back of the building serves the City’s Crime Prevention Office, and a BDP Company 

unit located on the ground at the front of the building services the U.S. Post Office. The two 

units on the ground are relatively new and in good condition, while the roof-mounted unit is at 

least 15 years old and has reached the end of its estimated service life. 

 

The fans appear to run only when the thermostat calls for heating or cooling.  Note that 

California Codes require continuous ventilation any time the buildings are occupied. 

  

Domestic Hot Water 

Domestic hot water is provided to the building by gas water heaters.  

 

Renewable Energy 

There is no renewable energy at this site.  

 

Data Loggers 

A motor data logger was placed on the Carrier 3-ton package unit on the community services 

patio to the north of the building. For information about this logger, please see the Appendix.   

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures are recommended for this site:  

 

1. Install skylights in the main lobby and the post office lobby. In each space, add a 

photocell to dim the light fixtures in these spaces as the natural lighting level varies.  

a. The roof in this facility is also only one story, so skylights can easily be installed 

to provide natural light to the main lobby and the post office of this building.  
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b. The skylights should be paired with fixtures with dimmable ballasts so that the 

artificial lighting will only be used when natural lighting is not adequate. 

Information about the fixture retrofits is discussed below. 

c. It is estimated that 8-12 skylights can be installed in the main lobby and two 

skylights can be installed in the post office.  

 

2. Delamp 4-lamp fixtures while also making fixture types more consistent city-wide by 

retrofitting 8’ T8 fixtures with 4’ T8 fixtures.  

a. By using a retrofit kit to replace 8’ T8 fixtures with 4’ T8 fixtures while at the 

same time delamping 4-lamp fixtures to 3-lamp fixtures lighting energy will be 

saved.  

i. Note: If skylights are installed, the fixtures in the main lobby should 

have dimmable ballasts and a photocell so that they can be adjusted as 

the natural light levels change.  

b. This is recommended because 8’ T8 lamps are becoming difficult to purchase. In 

addition, the length makes them difficult to stock and handle.  

c. This will also be an aesthetic improvement since some of these fixtures are in 

poor condition.  

 

3. Install occupancy sensors in the restrooms, main lobby, and offices 

a. Wall occupancy sensors should be installed in the restrooms and offices so that 

the lights are automatically shut off after the room is unoccupied for 3-5 

minutes.  

b. Two ceiling occupancy sensors should be installed in the main lobby/post office 

box area of the building to turn off 50% of the lighting when no one has passed 

through the lobby for 3-5 minutes.  This will lower overall lighting levels and 

energy use during quiet times in the building. 

 

4. Remove existing 3-ton Carrier 50HS heat pump that serves the Chamber of Commerce 

and replace it with a new 3-ton heat pump with a SEER between 13 and 15.   

a. A new heat pump, such as the Carrier 50TCQ, will reduce the total cooling and 

heating power required to operate the unit as well as reduce the total annual 

energy use.  

 

5. Install 3 programmable thermostats and program these 3 thermostats.   

a. Programmable thermostats that communicate with each heat pump will allow 

for better comfort and control in this building.  The post office, city hall offices, 

and chamber of commerce can each have their heat pump programmable 

thermostat set to the operating hours of the space to control both heating and 

cooling.  

b. The heat pump should default to the “Auto” setting while maintaining 

continuous fan operation any time the building is occupied.  The thermostat will 

initiate the appropriate sequence when either heating or cooling is desired.  End 

switches in the operable windows will turn the heat pump off any time the 

windows are opened.  
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6. Install a new domestic hot water heater. 

a. Replace the existing gas water heaters with new, high efficiency water heaters 

with efficiencies in the 90% (+) range.  

b. With the higher levels of insulation, the standby losses will be reduced 

considerably.  

c. Wire the water heater through a 365-dqy programmable time clock to turn the 

water heaters off when the building is unoccupied.  
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4.2.4 Fire Station #2 

Fire Station #2 is 

located at 1400 

Manhattan Beach 

Blvd. There are two 

buildings onsite: the 

Firehouse and a 

detached garage 

which is used as a 

workout room.  

 

 

 

Utility Meters 

There is one electric 

and one gas meter at this location.  

 

 

Building Envelope  

Firehouse Building.  The Firehouse is a 3,286 square foot brick building that was constructed in 

1954. It contains the fire truck bay as well as the living quarters for the fireman. The original 

windows were replaced several years ago with double pane windows to help reduce traffic noise 

for the fireman. The roof is pitched, well insulated, and is covered with composite shingles.  

 

Workout Garage.   The garage is a 528 square foot wood frame building that was originally built 

in 1967. A few years ago the garage was converted a workout gym. The retrofit work included 

adding gypsum board to the inside of the garage walls as well as dropping the ceiling, adding 

insulation, and then adding a suspended lighting.  

 

Lighting 

Firehouse Building.  Lighting throughout the house is a mixture of 2L and 4L 32 Watt T8 fixtures 

with electronic ballasts. The fixtures are controlled by switches. The women’s restroom has 8 

75W incandescent lamps and one of the bedrooms has a ceiling fan with four incandescent 

lamps. Shower areas also have recessed square fixtures with 13W CFL lamps. Lighting in the fire 

truck bay is 8’ 4L 32W T8 fixtures with electronic ballasts. Lighting is controlled by manual 

switches throughout the entire facility.  

 

Workout Garage.  The garage has a suspended ceiling with 10 2L 32W 4’ T8 fixtures which are 

controlled by switches.  

 

Exterior.  Exterior lighting is a mixture of incandescent and CFL lamps controlled by switches. 
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HVAC   

Heating and air conditioning is provided to the Firehouse by 

a 5-ton Bryant package unit. It serves the main house only.  

The unit is in fair condition and should last another 7 - 8 

years. However, it is a 10 SEER3 unit, which is inefficient 

compared to today’s standards. Since this is a 24 hour 

facility, replacement with a 13-15 SEER unit should be 

considered. This is discussed further in the energy efficiency 

measures below.  

The fire truck bay has a gas-fired Dayton unit heater, which is 

used to heat the garage.  The use of a unit heater is 

inefficient for this space since the fire truck garage doors are 

frequently open when the heater is on. When this happens, 

the warm air produced by the heater escapes out the garage 

door.  

 

Evidence that this heater wastes a lot of gas is illustrated in 

the gas consumption chart below. The chart shows natural gas usage at Fire House #2 from May 

2007 – June 2009. Notice how gas consumption follows an inverse bell shaped curve.  Gas 

consumption is greatest in the winter months, when the need for gas for space heating is 

needed most often, and lowest in the summer months, when gas for space heating is not 

needed. (The gas use in the summer months is primarily for domestic hot water.)    

 

This trend is typical; however, the fact that gas consumption in December (300 therms) is 500% 

greater than the average 

summertime gas consumption 

(50 therms) is alarming. It 

indicates that gas heat is being 

wasted, and the only place in this 

building where significant gas 

heat could be wasted is the fire 

bay garage. In this space, the unit 

heater could be on high heat 

while the fire truck bay doors are 

wide open. The heat would 

provide the occupants of the 

garage some comfort from the 

winter air; however, the warm 

air would immediately disperse 

into the out-of-doors, providing 

no long-term comfort conditions 

in the garage.  

                                                             
3
 SEER stands for "Seasonal Energy Efficiency Ratio". It's the ratio of total seasonal cooling output in BTUs to total 

seasonal energy input in watt-hours. Seasonal means the rating is averaged to include not only performance at peak 

conditions but also performance at part load conditions.  The higher the SEER rating, the more efficient the air 

conditioning (electric/gas package unit and/or a heat pump). 
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Options to help mitigate wasted heater energy in the fire truck garage are discussed in the 

energy efficiency measures section below.  

 

Domestic Hot Water  

Domestic hot water is provided by a gas water heater.  

 

Miscellaneous Loads 

Firehouse.  Since this building is used as a home for the 

fireman, it also has typical home appliances including an 

oven, refrigerator, microwave, coffeemaker, dishwasher, a 

plasma television, a few small conventional televisions, 

washer and a dryer, a treadmill, and a few personal 

computers/laptops. In addition, in the fire truck bay there 

are some plug-in tools. One of the larger plug-loads in the 

bay is the battery chargers for the fire trucks. In general, the trucks are plugged in while they are 

in the garage.   

 

Workout Garage. The workout garage has two televisions and a radio.  

 

Renewable Energy 

There is no renewable energy at this location at this time.   

 

Data Logging  

Data loggers were not installed at this site.     

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site:  

 

1. Delamp 4-lamp T8 fixtures to 3-lamp fixtures. 

a. Four lamp fixtures are unnecessary in a building such as this one where the 

ceilings are low and fixtures are relatively close together. Delamping the fixtures 

will reduce overall lighting energy.  

 

2. Replace 8’ T8 fixtures in the garage with 4’ T8 fixtures.  

 

3. Replace both interior and exterior incandescent bulbs with CFL lamps. 

 

4. Install occupancy sensors in the restrooms, washer/dryer room, workshop, workout 

garage, and fire truck bay. 

a. Wall switches should be installed in the smaller rooms such as the restrooms 

and washer/dryer room 

b. Ceiling sensors should be installed in the larger rooms such as the workout 

garage and fire truck bay. Placement of the sensors must be carefully done to 

ensure the lights do not turn off when someone is working with a piece of shop 

equipment in the garage or an occupant is lifting heavy weights in the garage.  

Place the sensor in a central location in the room and/or down main walkways 

in the space to ensure the sensors can see anyone in the space.  
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5. Replace the 5-ton rooftop electric/gas package unit with a new, high efficiency (SEER 13-

15) unit.  A new, high efficiency package unit will reduce the total cooling and heating 

power and energy required.   

 

6. Replace the Dayton heater in the fire truck bay garage with an infrared radiant heater 

that is turned on locally by a switch and turned off automatically using an occupancy 

sensor. 

a. As mentioned above, it appears as if there is significant gas used at Fire House 

#2 by the unit heater serving the fire truck bay garage. To help minimize this 

energy waste, it is recommended that the existing unit heater be replaced with 

a radiant heater. 

b. How it works.   

� An infrared radiant heater is a hot surface heating appliance that emits 

radiant wave energy to surfaces below.  When the radiant energy hits 

surfaces, the energy converts into heat and warms the surrounding air.  

It is a lot like our sun, which emits radiant energy to the surface of the 

earth, where the radiant energy becomes heat energy, and warms our 

air.  

c. Mounting.  

� In general, radiant heaters are suspended from the ceiling with the 

radiant emitters pointed toward the floor below and spaced evenly 

around the garage to provide uniform heating and optimum comfort to 

the surfaces below. At Fire Station #2, the location and spacing of the 

heaters will depend on the location of the fire trucks and other 

obstructions in the garage.  

d. Benefits.  

� Infrared energy heats from the ground up. When the radiant energy hits 

the surface of the floor, the energy is turned into heat. This heats the 

floors and then the heat from the floor transfers to the air near the floor 

and the bodies standing on the floor.   

� This is more efficient than the unit heaters which heat the air in the 

garage.  When the air is warmed, it rises. The air at the top of the garage 

is warmed first, and layer by layer, the air is warmed from the top to the 

bottom of the garage, resulting in cold floors and cold occupants until 

all the air in the entire garage is warmed.  In a space with high ceilings, 

like the fire truck bay, it takes a long time to heat the air from the ceiling 

to the floor.   

e. In summary, infrared heaters are a more efficient way to provide a comfortable 

garage workspace compared to conventional forced air heating systems.  They 

heat spaces more quickly and thus use less energy than forced air systems.  

f. If the City chooses to forego installing a radiant heater, another option that will 

help minimize waste heat but won’t necessarily save any gas usage is to install a 

sensor that automatically turns off the unit heater when the fire truck bay 

garage doors are open. This prevents gas from being wasted when the garage 

doors are open; however, it does not prevent the heat in the garage from 

escaping when the garage doors are opened.  
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4.2.5 Joslyn Community Hall  

The Joslyn Center Community Hall was 

constructed in 1965.  It is a 12,400 square foot, 

single story building located at 1601 Valley Drive 

north of the City Hall Annex. It is a multi-use 

building. The seniors use it to play cards, dance 

classes are held in one of the large open rooms, 

high school dances and theatrical performances, 

as well as police training, are held in the 

auditorium, and other rooms are used for 

meetings.  This building also houses some of the 

recreation planning offices.  

 

Location  Open  Close 

Joslyn CC Hall  7 am  10 pm 

 

Utility Meters 

There is one electric meter and one gas meter at this site.  

 

 

Envelope 

This building has 2x4 stud 

walls with R-11 insulation 

and plywood deck roof 

over open web joists with 

R-19 insulation.   It also 

has single-glazed 

windows with inside 

curtains. 

 

Lighting 

Lighting in the Joslyn Community Center is a mixture of 2 and 4-lamp 32W T8 fixtures with 

electronic ballasts 

and low wattage 

CFLs. Even though 

natural daylight is 

brought into the 

lobby and the oasis 

room of the facility, 

lighting levels remain 

high because it is 

used as a senior 

center and the lights 

are on for their 

safety.  Lighting is controlled by switches throughout this 

facility.  
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On the outside of the building there are over 25 1L 23W CFL fixtures that are controlled by 

photocells.  

 

 

HVAC  

The Joslyn Center Community Hall is heated and cooled by four rooftop package units. There is a 

total of 28 tons of cooling for four zones, including the auditorium (15 tons), southwest room (4 

tons), north rooms (5 tons), and southeast rooms (4 tons).  

 

These units are in fair condition and are expected to last another five years.  However, the 

efficiencies of these units are relatively low when compared with units currently available.   The 

sealant used on the supply ductwork located on the roof is breaking down and should be 

cleaned out and replaced within the next year or two. 

 

Domestic Hot Water  

Gas water heaters provide domestic hot water to this building.   

 

Miscellaneous Energy Use   

The three offices in this building each have typical office loads, such as a few personal 

computers, printers, and a small refrigerator. In the Oasis Room there is also a few standard size 

refrigerators and microwaves. In addition, there are a few television sets around the facility. The 

dance studio has a radio/sound system.   Refer to this list of miscellaneous building loads in the 

appendix. 

 

Renewable Energy  

There is no renewable energy at this location at this point in time.  

 

Data Logging  

A motor logger was placed on the auditorium package unit and a lighting logger was placed in a 

fixture in the Oasis Room. For additional information about these loggers, please see the 

Appendix.  

 

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were considered for this site: 

 

1. Delamp the 4-lamp T8 fixtures.  During the site visit, city staff informed us that this 

building requires higher than normal lighting because of the senior citizens who are in 

and out of the building frequently. By reducing the four lamp fixtures to three lamp 

fixtures, the lighting levels should remain adequate for occupants. Also, lighting demand 

and energy use will be reduced.  

 

2. Install occupancy sensors in the offices, conference rooms, kitchen, and restrooms.   

Since the rooms in this building are used intermittently by various groups, it is 

recommended that occupancy sensors be installed on the wall in smaller rooms 

(meeting rooms, offices, and restrooms) and on the ceiling in larger rooms (auditorium 

and Oasis Room). The fixtures should be wired to turn off all of the lighting in the space 

with the exception of the emergency fixtures, if lighting level safety is a concern.  
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3. To make lamp types more consistent, the fluorescent, Circlite 22W fluorescent lamps 

should be replaced with a 13W CFLs.  This will reduce the lighting demand, energy use 

while also making replacing lamps easier.  

 

4. Remove all four Lennox rooftop gas packs and replace with equivalent high efficiency 

rooftop gas packs.   Although still in relatively good working condition, all four existing 

gas packs should be removed and replaced with equivalent tonnage units that have a 

SEER of 13-15.  This will require removing the existing units and install in adaptor curbs 

to modify the duct connections to suit the new units.  These new units should be 

connected to a remote sensing and monitoring station to improve operating control and 

ease of monitoring.  

 

5. Replace existing gas-fired water heater with a new, high efficiency water heater.    Gas-

fired water heaters are now available with 90%(+) efficiency and high efficiency 

insulation.  Replacing the present water heater with a new, high efficiency water heater 

will save gas not only because of the higher efficiency, but also because the standby 

losses will be substantially reduced, especially if the water heater is wired through a 

365-day time clock. 

 

6. Install a solar photovoltaic system on the roof of the building.  

a. The building has a large, fairly open, roof to install a solar photovoltaic system. It 

is recommended that a 52 kW high efficiency polycrystalline solar photovoltaic 

system be installed at a 0 – 5 degree tilt.   

b. A summary of the proposed solar photovoltaic systems and the photovoltaic 

analysis is provided in the Appendix. 
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4.2.6 Scout House 

The Scout House is between the Joslyn 

Community Center and Live Oak Park at 

1617 N. Valley Drive. The building is the 

original Boy Scout building for the city. It 

has a few ping pong tables, a small kitchen, 

restrooms, a small game room, and a 

storage closet. The building has no 

insulation and is thought to be one step 

away from becoming a historical building.  

 

The building is used frequently for Boy 

Scout troop meetings and can also be 

unlocked for people to use it to play ping 

pong in the main hall.  

 

Utility Meters 

There is one electric meter and one gas meter at this site.  

 

Envelope 

The Scout House date of construction was not provided.  It 

appears to be 1950s or 60s vintage.  It is a wood frame 

building with no insulation in the walls or attic. The 

windows are single pane with no shades, but the porch 

overhang and nearby trees shade the building from direct 

sunlight the majority of the time. The roof is wood frame 

with composition tile shingles.  

 

Lighting 

At the Scout House, lighting is a mixture of 2 and 4-lamp 

32W T8 fixtures with electronic ballasts and 13W CFLs.  In the storage closet there is an original 

22W circle fixture. The lighting for the front porch is a mixture of 13W and 22W CFLs. The main 

front porch fixture is controlled by a switch on the inside of the building. Facility personnel 

constantly find this fixture on during the daytime. It is desirable to rewire this fixture so that it is 

connected to a photocell instead of the interior fixture.  

 

HVAC  

There are two unit heaters providing heat to the Scout House: 

a Dayton 3E368E and a Modine PA30A.  These heaters are in 

good condition, and since they aren’t used much, should be 

left as is and only changed when it becomes necessary. 

 

Domestic Hot Water  

Gas heaters provide domestic hot water to the Scout House.  

 

Miscellaneous Energy Use   
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The Scout House has a small kitchen with a gas stove, fume hood, refrigerator, and microwave. 

There are no other miscellaneous loads in this facility.   A full list of the miscellaneous 

equipment is included in the appendix. 

 

Renewable Energy  

There is no renewable energy at this site at this point in time.  

 

Data Logging  

There were no data loggers placed at this site. 

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were considered for this site: 

 

1. Lay insulation in the attic space.   This would keep the building more comfortable on hot 

summer days and cool winter nights while also reducing the amount of energy needed 

to heat the building in the winter. It is recommended that the City do the installation, 

thus reducing the cost of the project.  (Note: We assumed the City will do the work; 

therefore, only the cost for the insulation is included in the cost estimate.) 

 

2. Delamp the 4-lamp T8 fixtures and install occupancy sensors in the restrooms, kitchen, 

and side rooms.  

 

3. Install a photocell sensor for the switch on the front door fixture.   We were informed 

that the outdoor fixture outside the front door is frequently accidently switched on 

when the building is occupied. To reduce unnecessary lighting energy use by this fixture, 

it should be connected to a photocell and the switch inside the door of the Scout House 

should be deactivated.  
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4.2.7 Manhattan Heights Annex (Creative Arts Center) 

 

The Manhattan Heights Annex, also known as the 

Creative Arts Center, is located at 1560 Manhattan 

Beach Blvd.  It is a 5,832 square foot facility that was 

built in 1962.  

 

The building is open from 2-6 pm Tuesday and 

Thursday, 4-8 pm Wednesday, and 1-4 pm on 

Saturday. During these hours, the public is welcome 

to come and view the art display in the main hall 

and/or take visual art classes that are offered.  The 

building is closed to the public Sunday, Monday and 

Friday. Employees frequently occupy the building 

even when the building is not open to the public.  

 

Utility Meters 

There is one electric meter and one gas meter on site.  

 

Envelope  

It is a round-shaped building with lots of natural daylight, mainly through the gallery area.  The 

classrooms receive natural light both through a few, narrow windows and from clerestory 

windows into the gallery. The walls are 8” brick with brick also on the inside. The building has 

single pane windows, skylights, and Tremco roll roofing. 

 

The main gallery cuts through the center of the building. The north side of the building has two 

art classrooms and the south side of the building has the restrooms, a small kitchen, and an 

office.  

 

Lighting 

The gallery space down the center of the building has ample natural lighting through skylights 

and large glass windows and doors at both ends.  There are also 2’ wide, floor-to-ceiling 

windows in the two art classrooms.   Classroom lighting is supplemented by clerestory windows 

which permit the light from the central gallery into the classrooms. 

 

During the site visit, there were three employees in the building, and all of the lighting inside the 

facility was off with the exception of the kitchen where there was an occupant and there is not 

any natural daylight. Occupants informed us that the lights remain off for the majority of the 

day when the building is not open to the public. When the building is open to the public, the 

main gallery lights are typically on showcasing the artwork on the walls. The classroom lights are 

on typically only during classes, which is intermittently throughout the week.   
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Overhead lighting in the facility is primarily 1L and 2L 32W 4’ T8 fixtures with electronic ballasts.  

However, there are also some architectural lamps throughout the facility including some 

interesting pyramidal shaped fixtures each with a 13W CFL bulb.  In the main gallery, artwork is 

showcased using 50W PAR 20 track lighting.  

 

An oddity in the lighting is that a switch in the sound system turns on eight 360W spot lights that 

shine toward the double-glass side doors. The fixtures do absolutely nothing for lighting the 

facility. Building employees informed us that the sound system is typically on for 2-4 hours per 

day, 5 -7 days per week.  Assuming the fixtures are on only 5 days a week for two hours, these 

useless fixtures use 1,440 kWh per year and cost the city approximately $355/year (at current 

electric rates).  

 

Outside the building there are round pole fixtures each with 2L 13W CFLs that are controlled by 

photocell sensors. In addition, there are a few 14W uplights and five 42W CFL security lamps.  

 

 

 
 

HVAC 

One 25 ton Trane YCH300 electric cooling and gas heating package unit serves the entire facility.  

It's a low-heat model that is equipped with a variable frequency drive (VFD) and the system is a 

variable air volume system.  It has electric reheat coils.  The best we could determine, the unit is 

approximately 10 years old, which puts it about 5 years from the end of its expected service life, 
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according to ASHRAE.  The efficiency of the unit has probably degraded to an EER of 

approximately 8.0, while new, high efficiency units have an EER of 10.5 or better. 

 

Domestic Hot Water 

Domestic hot water is provided by a gas-fired hot water heater. 

 

Miscellaneous Loads 

There is a small kitchen in the building which has a refrigerator and a microwave. The front desk 

and office each have a personal computer and a printer. Other possible miscellaneous loads 

could include craft tools such as electric glue guns, etc that are used when classes are in session.  

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Loggers 

Two data loggers were installed at this site: a motor logger and a lighting logger. For additional 

information about these loggers, please see the Appendix.  

  

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Abandon or replace 350W spot lights in the main hall with LEDs and rewire fixtures to 

have their own switch.  As mentioned above, there are eight 350W spot lights that do 

not provide useful light in the facility that are controlled by the building’s sound system 

switch. These fixtures should be either abandoned or retrofit with LED bulbs. If retrofit, 

each fixture should be rewired to have its own switch so that the lighting is only on 

when building occupants are using those fixtures for display lights for artwork and/or 

architectural lighting.  

 

2. Install a photocell sensor in the main gallery.   Skylights provide natural daylighting to 

the main hall, so during daylight hours, task lighting should be dimmed or turned off via 

photocell sensors when there is adequate daylight 

 

3. Install occupancy sensors in the art rooms, kitchen, and restrooms. 

a. Install wall sensors in the kitchen and restrooms and set these sensors to turn 

off the fixtures after the space is unoccupied for 3-5 minutes.  

b. Install ceiling occupancy sensors in the art rooms and set these sensors to turn 

off the fixtures after the space is unoccupied for 3-5 minutes.  

 

4. Replace existing 175W Metal Halide Parking light posts with 100W induction fixtures. 

 

5. Replace existing 70W High Pressure Sodium bollards with 40W induction lamps.  

 

6. Replace 25-Ton Air Conditioning Unit.  This unit is at least 10 years old and the Energy 

Efficiency Ratio (EER), a standard measure of efficiency for larger packaged equipment, 

is substantially below that of units presently available.  Also, with an estimated service 

life of 15 years, significant major maintenance expenses can be expected over the next 

few years.  
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Prior to selecting any new equipment, it will be necessary to perform heat gain / heat 

loss calculations on the building to verify the optimum unit size.  

 

7. Replace existing gas-fired water heater with a new, high efficiency water heater.   Gas-

fired water heaters are now available with 90%(+) efficiency and high efficiency 

insulation.  Replacing the present water heater with a new, high efficiency water heater 

will save gas not only because of the higher efficiency, but also because the standby 

losses will be substantially reduced, especially if the water heater is wired through a 

365-day time clock. 

 

8. Install a solar parking lot structure in the parking lot to the north of the building to serve 

not only the Creative Arts Center but also the Manhattan Heights Park Community 

Center meter.   

a. The Manhattan Heights Annex (Creative Arts Center) shares a common parking 

lot with the Manhattan Heights Park. As such, it is recommended that solar 

covered parking structures be installed in the parking lot. The solar energy 

produced can be used to offset electricity use by both the arts center and the 

community center next door.   

b. For more detailed information about the solar photovoltaic installation, please 

see the Appendix.  
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4.2.8 Public Works Yard 

 

Building Description  

The Public Works yard is located at 3621 Bell 

Avenue. There are numerous buildings on the 

site, with a total of 35,284 SF of floor space. 

The ages and floor areas of buildings vary, as 

shown in the table below.  

Area (SF) Year

Total Area: 35,284

Public Services: 5,656 -

Maint. Shop: 12,000 1967

Hopper: 675 1967

Tool Storage: 3,025 2003

Serv. Gar. 2: 12,968 1967

Storage: 960 2000  
 

The facility is occupied by approximately 50 

employees, many of whom are on and offsite 

throughout the day. Occupancy hours are Monday – Friday from 8 am – 4:30 pm.  There are 

occasionally people on site during the weekends.  

 

Utility Meters 

There is one electric meter and one gas meter at this site.  

 

Envelope 

The majority of the buildings at Public Works have a steel structure with corrugated steel walls 

and a steel sheet roof. Some, but very few, of the garage bays have skylights.  Within the walls 

of the steel structures, frame walls with wall board and drop down walls have been constructed 

for office space. 

 

Public services is the only building of stick and stucco construction with insulation. It has 2 x 4 

lay-in tile ceilings with a tar and gravel roof. Windows are single pane and operable.  
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Lighting 

Interior lighting at the Public Works Yard is a 

mixture of 1, 2, 3, and 4-lamp, 4 foot, 32W T8 

fixtures with electronic ballasts and some 2 and 4-

lamp, 8 foot, 59W lamps with electronic ballasts. 

The Public Works Department is experimenting 

with a few other types of fixtures and currently 

also has approximately 20 - 250W Metal Halide 

fixtures suspended from the ceilings in the welding 

shop, mechanical shop, and tire shop. The 

mechanical shop also has 1 - 6 lamp T5 fixture 

installed for testing for light quality.   Only one 

occupancy sensor was found during the site visit; 

all other fixtures are controlled by manual 

switches.  CFL fixtures are found in the restrooms 

and storage closets.  

 

Exterior fixtures are a mixture of 150 W Metal Halide, 250W Mercury Vapor, and 150W High 

Pressure Sodium fixtures. These fixtures are controlled by photocell sensors so are on from dusk 

until dawn daily.  

 

 

 
 

HVAC 

Consistent with the number and diverse occupancies of the buildings, the site has several 

heating and air conditioning or heating only units of diverse ages and conditions.  The Public 

Works Office building is served by a 2-1/2 ton Carrier split system that is new and a 5-ton 

packaged Carrier  heat pump located on the ground adjacent to the building. 
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The Utilities Office is served by a 3-ton packaged Carrier heat pump located on the ground on 

the east end of the building.  The Parts / Warehouse Office is served by a 2-1/2 ton Carrier heat 

pump located on the roof.  All of the packaged heat pumps date back to approximately 1995 

and have nominal SEER’s of 10.0.  This means they would have a remaining service life of 3 to 5 

years. 

 

The shop and garage areas are all heated by gas-fired unit heaters of 130.0 to 200.0 Mbh input.  

These unit heaters are suspended front the ceiling and are controlled by integrally-mounted 

thermostats along with wall-mounted switches. 

 

There are also through-wall heat pump air conditioners located in the Main Office and the 

Utilities office. 

 

 
 

Domestic Hot Water 

Domestic hot water is provided by both electric and gas hot water heaters.   

 

Miscellaneous Loads 

There are two main types of spaces at this site: office space and workshop/garage space. The 

office space has typical office loads including computers, printers, copiers, scanners, telephones, 

etc. The workshop/garage spaces have numerous power tools, ranging from plug in drills to 

paint sprayer booths to compressed air tanks. The workshop loads are used on an as needed 

basis and can vary greatly from month to month.  

 

Renewable Energy  

None.  

 

Datalogging  

Data loggers were not placed at this site. 
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ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for the Public Works Yard:  

 

1. Replace exterior 150W Metal Halide fixtures with 70W Induction fixtures. 

 

2. Replace exterior 250W Metal Halide fixtures with 100W Induction fixtures 

 

3. Replace exterior 150W High Pressure Sodium fixtures with 70W Induction fixtures 

 

4. Install induction lighting and occupancy sensors in the garage spaces used most often 

and occupancy sensors in all of the office spaces.  

a. Induction fixtures should be installed in the shops and warehouses.  Installation 

of induction lighting will have a nominal energy savings, but the life of the 

fixtures is 4 to 5 times as long as T5 or T8 lighting. We have included an estimate 

to replace all light fixtures in our analysis.   

b. To help reduce unnecessary lighting energy use at this facility, it is highly 

recommended that the induction fixtures be paired with occupancy sensors. 

 

5. Replace the two 3-ton heat pumps serving the Utilities Office and the Parts / Warehouse 

Office.   These two units are in poor condition and should be replaced.  

 

6. Replace the unit heaters in the garage bays with infrared radiant tube heaters that are 

turned on locally by a switch and turned off automatically using an occupancy sensor.  

For additional information about infrared radiant tube heaters, please see the radiant 

heater discussion in the energy efficiency measures section for Fire Station #2. 

 

7. Install a rooftop solar photovoltaic system on the south-facing roofs of the buildings in 

the yard.   Detailed information about the sizing and specifications of the solar 

photovoltaic system are provided in the Appendix.  
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4.3 PARKS 

4.3.1 Live Oak Park 

Live Oak Park is located at 1601 N. Valley 

Drive. The approximately nine acre park 

has six lighted tennis courts, several 

picnic areas, as well as four structures 

including the multi-function building 

(tennis, playground, ceramics), kiln 

room, recreation hall, and a snack shack. 

Note: We were not provided access to 

the snack shack during the site visit.  

 

The park is open from 8 AM to dusk 

daily.  The recreation hall can be rented 

from Monday – Friday 8 – 10 am and 

Saturday and Sunday from 8 am - 8 pm. In the summer months, the building is used for summer 

camps.  

 

The multipurpose building has three main functions: a tennis office, a playground room, and a 

ceramics room. The tennis office is open daily from 7 am to 8 pm/10 pm. The ceramics room is 

open when classes are in session. Just behind the ceramics room is a small shed with a kiln. This 

room is used only when the ceramics group is using the kiln for projects. The playground room is 

open a few hours after school during the academic year and Monday – Friday 7 am – 6 pm 

during the summer for summer camps.  

 

Utility Meters 

There are five utility meters serving this site, as outlined in the table in the Appendix. A utility 

bill analysis and energy balance was completed for each meter individually. As such, the energy 

efficiency recommendations, discussed below, are also outlined by meter.  

 

Building Envelope  

Multipurpose Building. This is a lathe and plaster building with stucco exterior, operable, single 

pane windows, and a combination of Tremco roll roofing and mission tile roofing. The kiln 

building, next door, is an 8” block building with open, chain link fence windows over the window 

openings and a steel roof. 

 

Recreation Hall. This is a lathe and plaster building with 

stucco exterior, operable, single pane windows, and 

Tremco roll roofing.  

 

Dorsey Field and Tot Lot. N/A 

 

Pony Field Lighting. N/A 

 

Tennis Court Lighting. N/A 

 

Lighting 
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Multipurpose Building. The ceramics room has a 

combination of skylights, 2L 32W 4’ T8 fixtures 

with electronic ballasts, and unused 13W CFL 

fixtures above the back counter. Occupants 

expressed the desire for additional skylights 

because natural light improves an artist’s ability 

to experiment with colors.   

 

The tennis section of this facility has a gamut of 

fixtures, including one outdated 22W circle 

fixture, 14 CFL track lights, and a single 2L 32W 

4’ T8 fixture with an electronic ballast.  The CFL 

track lighting was on during the site visit despite the fact that there are windows on three sides 

of this building allowing ample natural light to be introduced to the space. A photocell sensor in 

conjunction with an occupancy sensor would help reduce unnecessary lighting load in this 

space.  

 

The playground section of this room has a skylight in addition to five 2L 32W 4’ T8 fixtures with 

electronic ballasts controlled by switches. This room would also benefit by having an additional 

skylight paired with a photocell sensor and an occupancy sensor.  

 

The batting cage fixtures for the adjacent baseball field are also on this meter.  

 

Kiln Room.  This building has four 2L 32W 4’ T8 fixtures with electronic ballasts controlled by a 

switch.  

 

Recreation Hall. The main hall of the recreation hall has 2L 32W 4’ T8 fixtures with electronic 

ballasts. The hallway and restrooms have 4L 32W 4’ T8 fixtures with electronic ballasts. There 

are also a few 13W CFLs. All fixtures are controlled by switches. The exterior of the building has  

13W CFL wall packs, controlled by photocell sensors.  

 

Dorsey Field and Tot Lot. Dorsey Field is a baseball park with 44 – 1500W Metal Halide fixtures 

on 60 foot poles. The lamps are used on an as-needed basis.   The Tot Lot is a small playground 

area for children. It has 5 – 1L 100W Metal Halide fixtures on posts. The fixtures are on from 

dusk until dawn year-round. These fixtures consume an estimated 2,300 kWh of energy per 

year, costing the city over $1100 per year.  

 

Pony Field. Pony Field is a baseball park with 33 – 1L 1000W Metal Halide fixtures that are used 

on an as-needed basis. In addition, there is a basketball court with 16 – 1L 400W Metal Halide 

fixtures on this meter. The basketball court lighting is on from dusk until approximately midnight 

nightly.  

 

Tennis Courts. There are 48 - 1L 1000W Metal Halide lamps providing light to the tennis courts. 

The tennis court lighting is on from dusk until 8 to 10 pm nightly, year round.  Based on the 

utility bill data, it is expected that these fixtures are on an average of 3 hours per night 365 days 

per year.   
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HVAC 

Only the Multipurpose Building and Recreation Hall have mechanical equipment. 

 

Recreation Hall.  A Dayton 3E36E gas-fired unit heater provides heating to the Recreation Hall. 

The unit is in fair-to-good condition.  There is no cooling provided to this building.  

 

Multipurpose Building –Two Carrier 50NQ rooftop gas packs (a 4 ton and a 3 ton unit) provide 

heating and cooling to the Multipurpose Building. The units are in poor condition and need to be 

replaced. The wiring inside the 4-ton unit shows significant deterioration of the insulation 

covering.  

 

Domestic Hot Water  

Gas water heaters provide domestic hot water to the recreation hall and multipurpose building 

at Live Oak Park.  

 

Miscellaneous Loads  

Recreation Hall.  There is a small kitchen in this building.  

 

Multipurpose Building.  In the tennis office there is a computer 

and in the ceramics studio there are a few arts tools that are 

plug loads. There are also three kilns: 2 electric and one gas. 

The kilns are used when needed by the ceramics class.  

 

Dorsey Field and Tot Lot. N/A 

Pony Field. N/A 

Tennis Courts. N/A 

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Loggers.  

A lighting data logger was installed in the south side of the main room in the Recreation Hall. For 

additional information about this logger, please see the Appendix.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated for this site:  

 

Multipurpose Building. 

 

1. Install 6 high efficiency manual venting skylights in the ceramics room. Pair skylights and 

artificial lighting using photocells so that artificial lighting levels adjust depending on the 

natural lighting levels. Also add occupancy sensors to turn off lighting when the space is 

unoccupied for 3-5 minutes.  

o Assuming operable skylights are installed, automatic controls to shut off the 

mechanical heating and cooling equipment to the space when the skylights are 

open are needed. This will eliminate mechanical energy waste when the 

skylights are open.  
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o Currently the lighting in the ceramics room and playground room is in good 

condition and does not need replacing. These fixtures do not have dimming 

ballasts. As such, to reduce lighting levels according to natural daylight 

condition, fixtures will need to be turned on or off.  

o High efficiency manual venting skylights cost approximately $700/skylight 

installed. In the ceramics room, which is used an estimated 1250 hours per year, 

the energy and cost savings from the skylights does make installation cost 

effective. However, the occupants did express desire to have additional skylights 

installed and this may justify installation.  

 

2. Install 2 high efficiency non-operable skylights in the playground room. Pair skylights 

and artificial lighting using photocells so that artificial lighting levels adjust depending on 

the natural lighting levels. 

 

3. Install wall occupancy sensors in the restrooms 

 

4. Install ceiling occupancy sensors in the tennis office. 

 

5. Replace the 1000W Metal Halide lamp in the Batting Cage with 2 - 250W Induction 

lamps. 

 

6. Replace the 3 and 4 ton rooftop gas packs with new, high efficiency gas 3 and 4 ton 

rooftop gas packs.  

 

7. Offset the remaining energy load with solar photovoltaic energy produced from a solar 

system mounted on the roof of the Recreation Hall. 

a.  For more information about this system, see the Recreation Hall energy 

efficiency measures below.  

 

Recreation Hall.  

 

1. Install wall occupancy sensors in the restrooms. 

 

2. Install two ceiling occupancy sensors in the main hall of the building and a third ceiling 

occupancy sensor in the back room of this building.  

 

3. Install a solar photovoltaic system on the roof. 

a. The rooftop area on the Recreation Hall will be sufficient to offset the energy 

use for both the Multipurpose Building and the Recreation Building (after the 

recommended energy efficiency measures are implemented).     

b. To do this, it is recommended that the electric loads from both buildings be 

combined. In other words, instead of each building having its own utility meter, 

only one electric meter should be used to meter energy use by both buildings.  

This will need approved by Southern California Edison; however, we do not 

think it will be a problem since the buildings are in close proximity. This is 

advantageous for a number of reasons: 

i. When a solar photovoltaic system is installed, a new, bi-directional 

electric meter also needs to be installed.  A bi-directional meter spins 
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backwards when the solar panels produce more electricity than needed 

in the building and spins forward when the building consumes more 

electricity than the solar photovoltaic system is installed. Generally, the 

customer is required to pay for the bi-directional meter, so combining 

loads and paying for only one utility meter will help lower the cost of 

the system.  

ii. In addition, the electric company charges a meter charge for every 

meter every month. Meter charges generally range from $50 - $150 per 

month.  Currently, the City pays $107/month for the meter at the 

Multipurpose Building and $0.64/meter/day, or $20/month, for the 

meter at the Recreation Hall.  By eliminating a meter, the City can 

reduce its utility bill by at least $200 per year.  

 

c. Note: A shading analysis should be done prior to installing the solar array 

because the building is located at the east side of a hill. As such, in the 

afternoon, as the sun starts to move west in the sky, the hillside, along with the 

homes and vegetation on that hillside, will start to shade the roof of the 

building, cutting back on the hours of direct sunlight the solar system will 

absorb.  

 

As mentioned above, metal halide lamps are used for the majority of the exterior fixtures. Metal 

Halide lamps are a type of High Intensity Discharge (HID) lamps, meaning they produce a high 

light output.  They are compact and powerful and provide a good light quality for sports field 

and court lighting. A disadvantage is that metal halide lamps have a lamp life of approximately 

10,000 hours. As such, if the fixture is on from dusk until dawn daily, the lamp will only last three 

years.  

 

Until recently, use of metal halide lamps for tennis courts, basketball courts, and baseball fields 

was the best option because of the great light quality and power. However, recent 

advancements in lighting technology now allow for lower wattage (<1000W Metal Halide) and 

shorter pole (<40 feet) fixtures to be retrofit with induction lighting. In brief, induction lighting 

provides equivalent light quality at a lower wattage. In addition, the lamps have approximately 

10 times longer lamp life, rated to last 80,000 to 100,000 hours.   

 

Note: We have provided a detailed discussion on the advantages and disadvantages of induction 

and LED lighting in the Appendix.  Please refer to the Appendix for additional information. 

 

As such, this allows tennis court and basketball court lights to be retrofit with lower wattage, 

longer lasting induction lamps without compromising light quality. Baseball field lighting, which 

typically has 1500W metal halide lamps on 60 foot poles, cannot be replaced with induction 

lamps. A summary of the recommended measures for the exterior lighting fixtures is below.  

 

Dorsey Field and Tot Lot.  

1. Replace the 100W Metal Halide lamps in the Tot Lot with 40W Induction lamps.  

 

Pony Field. 
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1. Replace the 400W Metal Halide lamp in the Basketball Court with 1 - 200W Shoebox 

induction lamps.  

 

2. Replace the 1000W Metal Halide fixture in the Batting Cage with 2 - 250W Induction 

fixtures. 

 

Tennis Courts. 

 

1. Replace each 1000 W Metal Halide fixture with 2 - 250 W Induction fixtures. 
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4.3.2 Manhattan Heights Park 

Manhattan Heights Park is located at 1560 

Manhattan Beach Blvd.  It has three main 

buildings: a recreation center, a playground 

room/office with exterior access restrooms, and 

a teen center for watching television.  There is 

also a baseball field, tennis courts, and a 

basketball court at this site.  

 

Utility Meters 

There are three electric meters and one gas 

meter at this site. 

 

Building Envelope  

Community Center.  The construction for this building is wood framing with stucco and gypsum 

on the inside walls. Windows are single-pane and the roof is a plywood deck with composite 

shingles, R-19 insulation, and a t-bar ceiling.  

 

Teen TV Room. This building has 8” concrete block walls 

with single pane operable windows and a wood roof 

with composite shingles. 

 

Restroom/Playground Room. This building has 8” 

concrete block walls with single pane operable windows 

and a wood roof with composite shingles.  

 

Lighting  

Community Center.  The lighting in the Community 

Center is outdated. The majority of the fixtures are 8’ 4L 

59W T8 fixtures controlled by switches. Several of the 

lighting lenses are broken and yellowed. There are some 4’ 2L and 4L 32W T8 fixtures with 

electronic ballasts in the restroom, main office, and the front foyer. The exterior lights are a 

mixture of 13W CFL recessed fixtures and flood lights.  

 

 
 

Teen TV Room. This building only has three 4L 32W 4’ T8 fixtures controlled by a manual switch.  
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Restroom/Playground Room. This 

building has both men’s and women’s 

restrooms and a playground 

shed/office where playground 

equipment is kept. There are two 14W 

CFL fixtures in each restroom. In the 

playground shed/office there is a 14W 

CFL fixture, two 23W CFLs, along with 

1 inefficient 4L 6’ T12 fixture.  Outside 

this facility there are ten 13W CFLs 

fixtures.  

 

Baseball Field and Basketball Courts.  The baseball fields have 1500W Metal Halide fixtures and 

the basketball courts have 1000W Metal Halide fixtures.  

 

Tennis Courts. The tennis courts have 1000W Metal Halide fixtures. 

 

HVAC   

Community Center. – Heating and cooling is provided to the recreation room by the following 

units. These units were installed in 1992 and so have exceeded their useful life.  ASHRAE lists the 

estimated service life of packaged roof top equipment as 15 years.  However these units are in 

relatively good condition so could be expected to last an additional 2 or 3 years. 

 

 

 
 

 

Teen TV Room.  N/A 

Restroom/Playground Room. N/A 

Baseball Field and Basketball Courts.  N/A  

Tennis Courts. N/A 

 

Domestic Hot Water  

A gas hot water heater provides domestic hot water to this facility.  

 

Miscellaneous Loads  

Community Center.  The community center has an outdoor cold 

beverage and a dry vending machine.  In addition, the inside offices 

have a few personal computers and a printer. There are also a few 

televisions in the teen room.   

 

Teen TV Room. This building has several televisions; however, the 

facility is rarely used and the majority of the televisions are not 

plugged in.  
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Restroom/Playground Room. There no any miscellaneous loads in this building.  

 

Renewable Energy  

There is no renewable energy at this site at this time.  

 

Data Loggers  

Two data loggers were installed at this site. A motor logger was placed on the rooftop 

auditorium package unit and a lighting logger was placed on a fixture in the teen room in the 

community center.   For additional information about these loggers, please see the Appendix.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated for this site:  

 

Community Center, Teen TV Room, and Restroom/Playground Room 

 

1. Delamp 4-lamp fixtures while also making fixture types more consistent city-wide by 

retrofitting 8’ T8 fixtures with 4’ T8 fixtures.  

a. By using a retrofit kit to replace 8’ T8 fixtures with 4’ T8 fixtures while at the 

same time delamping 4-lamp fixtures to 3-lamp fixtures lighting energy will be 

reduced.  

b. This is recommended because 8’ T8 fluorescent tubes are becoming difficult to 

purchase. In addition, the length makes them difficult to stock and handle.  

c. This will also be an aesthetic improvement since some of these fixtures are in 

poor condition.  

 

2. Install occupancy sensors in the restrooms, main lobby, and offices 

a. Wall occupancy sensors should be installed in the restrooms and offices so that 

the lights are automatically shut off after the room is unoccupied for 3-5 

minutes.  

b. Ceiling occupancy sensors should be installed in the larger rooms including the 

two teen rooms, the auditorium, and the playground shed.  The sensors should 

be set so that the lights will turn off automatically after the space is vacant for 3 

to 5 minutes. Don’t set the occupancy sensors on too short of a time because 

frequent fluctuation of lighting levels from on to off can shorten lamps life.  This 

will lower overall lighting levels and energy use during quiet times in the 

building.  

 

3. Replace all  4 Electric/Gas Package Units with high efficiency units.  It is recommended 

that all four units be replaced because these units have exceeded their projected service 

life and could fail and / or result in excessive maintenance costs.  Purchasing all four 

units at one time would result in lower costs and consistent service.  Also, the energy 

savings alone, since the existing units probably had a SEER or EER rating less than 2/3 of 

the units presently available, will be substantial.  

 

4. Replace existing gas-fired water heater with a new, high efficiency water heater.   Gas-

fired water heaters are now available with 90%(+) efficiency and high efficiency 

insulation.  Replacing the present water heater with an new, high efficiency water 

heater will save gas not only because of the higher efficiency, but also because the 
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standby losses will be substantially reduced, especially if the water heater is wired 

through a 365-day time clock. 

 

 

5. Install a solar parking lot structure in the parking lot to the west of the building, in the 

Manhattan Heights Annex (Creative Arts Center) parking lot.  The solar energy produced 

will be used to offset electricity use not only at the Manhattan Heights Park Community 

Center meter but also at the Creative Arts Center.   

a. The Manhattan Heights Annex (Creative Arts Center) shares a common parking 

lot with the Manhattan Heights Park. As such, it is recommended that solar 

covered parking structures are installed in the parking lot. The solar energy 

produced can be used to offset electricity use by both the arts center and the 

community center next door.   

b. For more detailed information about the solar photovoltaic installation, please 

see the Appendix.  

 

 

Tennis Courts 

 

1. Replace each 1000 W Metal Halide lamp with 2 - 250 W Induction fixtures.  

 

Baseball Field and Basketball Courts 

 

1. Replace the 1000W Metal Halide lamp in the Basketball Court with 2 - 250W Induction 

fixtures. 
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4.4 Polliwog Park (Historical House and Park Facilities) 

 

Polliwog Park is located at the corner of 

Redondo Avenue and Manhattan Beach 

Boulevard. The 18 acre park was 

developed in 1964 and expanded in 1975. 

There are three main structures on the 

site: the Manhattan Beach Historical 

Society, an old restroom facility that has 

been converted into an office/storage 

facility and a new restroom. The site also 

has three gazebos and an amphitheatre.  

 

The historical society is open on Saturday 

and Sunday from 12 pm – 3 pm, otherwise 

by appointment. The restroom facility is 

open from dawn until dusk daily and the 

small, single office and storage area requires a key to enter and is only used by City employees 

off and on during the week.  

 

Utility Meters 

There are two utility meters serving Polliwog Park. One electric meter monitors the electric 

loads from the Historic House and the other meter monitors the electric loads from the rest of 

the park (office, restroom, storage, exterior lights).  

 

 

 

Building Envelope 

Historic House. The Historical Society makes its home in the City’s oldest beach cottage which 

was relocated to Polliwog Park in 1970 and refurbished. The 984 square foot house is of wood 

frame construction with no insulation. The windows are old, single warped-pane glass. The roof 

is wood frame with shingles. 

 
 

Old Restroom/New Office & Storage Building.  The original 767 square foot restroom built in 

1980 is of concrete block construction and has metal chain (no glass) openings for ventilation.  

The roof is flat with tar and gravel. The restroom facilities have been removed from the building 
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and now the building is used as the Park Patrol office and summer camp / Historical Society 

storage facility.  

 

 
 

New Restroom. The new (2003), 1400 square foot restroom is of concrete block construction, 

has metal chain openings for ventilation, and a metal roof.   

 
 

Lighting  

Historic House. Track and recessed lighting has been installed in the original home to provide 

display lighting for the museum items found throughout the historic building. Currently, these 

fixtures have 13W CFLs. The small historical society administration office has one 2-lamp 4’ T8 

fixture with an electronic ballast, and the restroom has a single 60W incandescent fixture.  All of 

the interior lights are controlled by switches.  Just outside the home there are two 13W CFL 

fixtures controlled by a motion sensor and the fountain has a 14W CFL fixture with a photocell 

sensor.  

 

Old Restroom/New Office & Storage Building. This building has primarily 2L 32W 4’ T8 fixtures 

with electronic ballasts that are controlled by switches. The exterior of the facility has 4 

breadbox 13W CFL fixtures that are controlled by photocell sensors.  

 

New Restroom. The new restroom has ten 42W CFL fixtures mounted in the eve of the outside 

of the building. Inside each restroom there are five 2L 32W 4’ T8 fixtures with electronic ballasts.  

 

Exterior. Along the sidewalks at the park there are 34 - 175 W Metal Halide fixtures controlled 

by photocell sensors. In addition, there are six 150W High Pressure Sodium security lights near 

the restroom.  Since these fixtures are for security and are on from dusk until dawn daily, it 

would be highly beneficial to reduce the wattage of these lights using LED or induction lamps. A 
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more detailed discussion of recommended below. Also, for specific information about induction 

and LED lighting, please see the Appendix. 

 

HVAC 

Historic House. Outside of the north end of the house, there is a Carrier 50ZH-036 heat pump. 

The unit is in excellent condition and should last another 12 - 15 years. Since this building is only 

used intermittently, for a few hours per week, replacement is not recommended at this time.  

 

Old Restroom/New Office & Storage Building. None 

  

New Restroom. None 

 

Domestic Hot Water 

Hot water is provided to the historical society building and the park by an electric hot water 

heater.   

 

Miscellaneous Loads 

Miscellaneous loads in the Historical Society building include a computer and a printer. There 

are water fountains scattered across the site.  

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Logging 

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

Historic House.  

 

1. Install CFL lamps in place of the existing incandescent bulbs. 

 

2. Install four occupancy sensors in the building: main hall, side room 1, side room 2, and 

restroom.   Installing occupancy sensors in each of these rooms will minimize light 

energy use when rooms in the house are unoccupied during operating hours. This would 

also eliminate the need for employees to shut off the lights before they lock up and 

leave.   

 

Old Restroom/New Office & Storage Building.  

 

1. Install wall occupancy sensors in the offices in the old restroom building that is currently 

used as storage and office space.  

 

2. Install two ceiling occupancy sensors in the new restroom building. One sensor should 

be installed in the men’s restroom and one occupancy sensor should be installed in the 

women’s restroom.  
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3. Replace existing 175 Watt Metal Halide walkway security lights with 40W Induction 

lamps. 

 

4. Replace the existing 150 W High Pressure Sodium restroom security lamps with 70W 

Induction lamps. 
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4.4.1 Premier Park 

Premier Little League Field is located adjacent to Polliwog Park at the corner of 18th and Herrin 

Avenue. The field has a scorer’s booth, restroom, and some storage sheds. The buildings are 

locked at all times, unless there is a game in progress.  Use of the facilities is by reservation only.   

 

During the site visit we only had access to the restroom facility and one of the storage sheds. 

The Little League managers are the only ones with keys to the scorer’s booth and other storage 

shed.   

 

Utility Meters 

There is one electric meter at this site.  

  

Building Envelope 

The 348 square foot restroom, constructed in 1986, at Premier Park is of concrete block 

construction with a wood roof with tar and gravel. The windows have metal chain link with no 

glass.   

 

One storage shed is of concrete block construction with no windows. The walls and roof of the 

second storage shed are of wood construction. It also does not have any windows   

 

 
Lighting  

Lighting inside the scorer’s booth is unknown since we did not have access to that building.  The 

fixtures in each restroom were 2L 32W 4’ T8 fixtures with electronic ballasts controlled by 

switches. The lights were off during the site visit.  Each storage shed has 2L 32W 4’ T8 fixtures 

with electronic ballasts controlled by switches.   
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HVAC   

There is no heating or cooling at this site.  

 

Miscellaneous Loads  

It is presumed that the scorer’s booth has some miscellaneous loads including a refrigerator, 

freezer, and a microwave for the snack bar food.  

 

Renewable Energy  

There is no renewable energy at this site at this time.  

 

Data Loggers 

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Install an occupancy sensor in both storage sheds and the restroom.   To reduce 

unnecessary lighting energy use, install an occupancy sensor in each space and program 

the sensors to automatically shut off the lights when the space is unoccupied for more 

than 3-5 minutes.  
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4.4.2 Marine Avenue Park 

Marine Avenue Park is located at 1625 

Marine Avenue. The park, which was 

developed in 1986/87, encompasses over 

7.5 acres. Amenities at the park include a full 

size baseball field, a soccer field, basketball 

courts, picnic tables, and a recreation 

activity building, a scorer’s building, and a 

storage shed.  

 

The park is open from 8 am to 10 pm daily. 

Reservations are required to use the 

recreation hall, which was being used for a 

summer camp during the site visit. The scorer’s booth and snack shack is only used during 

games. The storage shed requires key entry and is only occupied when sports equipment is 

being brought in and out of the shed.  

 

Utility Meters 

There is one electric meter and one gas meter tracking energy use at this site.  

 

Building Envelope 

The three main buildings at Marine Avenue Park were investigated: the Recreation Hall, Scorer’s 

Booth/Snack Shack, and Storage Shed. 

 

Recreation Hall. This 2,604 square foot 

building was constructed in 1986. The walls 

are 8” concrete block and the windows are 

tinted and single pane. The roof is sloped, has 

R-19 insulation, and is covered with 

composite tiles.  Since this building is oriented 

closely to the baseball park, several baseballs 

have hit the roof, resulting in holes in the 

roof. When it rains, the leaks penetrate down 

into the office below, damaging the insulation 

and suspended ceiling, as shown below.  
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Scorer’s Booth/Snack Shack. This two-story 480 square foot building was also constructed in 

1986. The bottom floor is the snack shack and the second floor is the scorer’s booth. The walls 

are 8” block with operable single pane windows and a metal roof.   

 

Storage Shed. The 600 

square foot storage shed, 

constructed in 1986, is used 

for sports equipment.  The 

walls are 8” block. It does not 

have any windows; however, 

it has two rollup garage 

doors as well as a side door 

that provide access to the 

equipment. The roof is 

sloped and is covered with 

composite tiles. 

 

Lighting 

Recreation Hall. The fixtures in the recreation hall are primarily 2L 32W 4’ T8 fixtures with 

electronic ballasts that are controlled via switches. During the site visit, a few of the rooms were 

unoccupied and all the fixtures were turned on. Occupancy sensors would be beneficial in this 

space. On the outside of the building there are 14W CFLs that are controlled by photocell 

sensors.  

 

 
Scorer’s Booth/Snack Shack. The fixtures in this building are primarily 2L 32W 4’ T8 fixtures with 

electronic ballasts that are controlled via switches. During the site visit, this building was locked 

and the fixtures were all off.  

 

Storage Shed.  The fixtures in this shed are outdated and inefficient. There are currently two 2L 

40W 4’ T12 fixtures controlled by switches.   The exterior of this building has two, very yellowed, 

wallpack fixtures with HPS bulbs (wattage unknown) controlled by photocells.  

 

Exterior Park Lighting.  There are also exterior lights throughout the park, including several 

inefficient 70-150W High Pressure Sodium Sidewalk and Security Walk Lights and 1000 - 1500W 

Metal Halide Lights.  These fixtures operate from dusk until dawn daily.  
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HVAC 

Heating is provided to the recreation room by a 40,000 Btuh Lennox gas furnace.   It is a 

modern, high efficiency furnace and has a life expectancy of several more years.  

 

Domestic Hot Water 

 A gas water heater provides domestic hot water to the site.  

 

Miscellaneous Loads  

In the meeting room there is an electrical hot water dispenser, a 19 inch TV/VCR, and a PC with 

a printer.  The scorer’s booth and snack shack has a refrigerator and freezer as well as a 

microwave.   

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Loggers 

Data loggers were not installed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated for this site:  

 

1. Delamp existing 4’ 4L 32W T8 fixtures by 1 lamp to reduce lighting energy demand and 

consumption 

 

2. In the Recreation Hall building, install wall occupancy sensors in the offices and 

restrooms and install a ceiling sensor in the main room.  

a. The occupancy sensors will reduce electric demand and usage in the rooms 

when the rooms are unoccupied. 

b. The occupancy sensors should be programmed to shut off the fixtures after 3-5 

minutes of undetected movement in the space.   

 

3. Replace existing 70W and 150W High Pressure Sodium and 100W and 1000 W Metal 

Halide fixtures with equivalent induction fixture counterparts.  

a. Replace 70W HPS fixtures with 40W Shoebox fixture 

b. Replace 150 HPS fixture with 70W Induction Shoebox  fixture 

c. Replace 100W MH fixture with a 40W Induction fixture 

d. Replace 1000W MH fixtures with two 250W induction fixtures 

 

4. Replace existing gas-fired water heater with a new, high efficiency water heater.    Gas-

fired water heaters are now available with 90%(+) efficiency and high efficiency 

insulation.  Replacing the present water heater with a new, high efficiency water heater 

will save gas not only because of the higher efficiency, but also because the standby 

losses will be substantially reduced, especially if the water heater is wired through a 

365-day time clock. 

 

5. It is further recommended that the City suspend a metal screening, similar to a chain-

link fence over the roof of the recreation hall to prevent further damage from baseballs.  

This would eliminate the problem of roof leaks from damage. 



City of Manhattan Beach, CEA October 13, 2009  

peconsulting.com  |  (888) LEED-4US                                                                                   68 

4.4.3 Marine Avenue Sports Park 

 

Marine Sports Park, developed in 2001, is located at 1600 Marine 

Avenue.  The park is primarily used for baseball and soccer. There 

are two main structures on the site which include two, two-story 

scorer’s booths with snack shack and restrooms. Next to each of 

these booths is a small storage shed.  The floor areas of the scorer’s 

booths are not known.  

 

The parks are used during baseball and soccer season for practice 

and games. In general, the restrooms are open during practice and 

games. Some equipment is stored in the scorer’s booths, but these 

are typically only occupied during games. The snack shacks are only 

open during games.  

 

Utility Meters 

There is one electric meter at this site.  

 

Building Envelope 

Both of the scorer’s booths are two-story, 8” concrete block structures with single pane, 

operable windows and metal roofs. The two small storage sheds are also 8” concrete block 

structures with a single metal door, no windows, and a metal roof.  

 

Lighting 

Lighting in the scorer’s booth, snack shacks, and restrooms is primarily 4’ 2L 32W T8 fixtures 

with electronic ballasts controlled by switches. Above the scorer booth table, there are also 

some recessed 2L 13W CFL fixtures to provide direct overhead lighting.  

 

On the exterior of these buildings there is a combination of 26W CFL fixtures covered by circular 

lenses below the roofline and 32W CFL wallpack fixtures around the outside of the building.  

Exterior lighting in the baseball fields is provided by  1500W Metal Halide fixtures.  These 

fixtures are turned on and off for games and practices as needed.   
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HVAC  

There is no HVAC at this site. 

 

Domestic Hot Water  

Electric water heaters provide domestic hot water to the site.  

 

Miscellaneous Loads 

Miscellaneous loads at this site include the refrigerators, 

freezers, microwaves, and other kitchen equipment found 

in both snack shacks as well as the microphone equipment 

in the scorer’s booths.  

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Loggers  

Data loggers were not installed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated 

for this site:  

 

1. Install occupancy sensors in the scorer’s booths and restrooms to reduce electric 

demand and usage when the spaces are unoccupied.  

 

Note 1: Baseball Field Lighting.  

Because this is a baseball park, the existing 1500W Metal Halide 60’ field lights need to 

remain to provide adequate lighting levels and light quality for baseball players. To date, 

induction lighting cannot throw light far enough to make induction lighting an appropriate 

retrofit option for baseball field fixtures.  

 

Note 2: Renewable Energy Opportunities 

Renewable energy, such as solar, was not recommended for this site because: 

1. Installing polycrystalline modules in close proximity to the baseball field is not 

recommended because most modules are made of glass. The modules would break if hit 

with a baseball.  
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4.4.4 Sand Dune Park, Office, and Restroom 

Sand Dune Park is located at Bell and 31st Place. The three-

acre park was developed in 1964 and is known for the 100-

foot high sand dune which attracts children, local athletes, 

and even professional sports teams for training.  The park is 

open from 6 am – 8/9 pm. During this time, the site is 

monitored by park crew to make certain the sand dune is not 

destroyed and to maintain quietness in this residential 

neighborhood.    

 

Utility Meters 

There is a single electric meter serving this site.  

 

Building Envelope  

The site only has one 675 square foot building 

restroom/office facility. The restroom, built in 1965, is constructed of concrete block and has a 

few no-glass windows.  It has a Tremco, roll roof with no insulation. The office side of the 

building is an add-on. The walls are wood frame with plywood and sheetrock.  There are four- 

single pane windows in this section of the building.  

 

 
 

Lighting  

There is very little interior lighting load at this site. Each restroom has a single 2L 14W CFL, the 

office area has a 4’ 1L T12 fixture, 4 - 14W CFLs, and a 4’ 2L T8 fixture.  Also, there are two -  

50W Low Pressure Sodium fixtures on the exterior of this building.  

 

Near the lower parking lot there are also two post fixtures, one of which has two 50W metal 

halide fixtures and the other has a single 27W four tube CFL fixture.  Lighting is controlled by 

photocells. 

 

There is also a staircase that goes up the hill to the top of the sand dune. The staircase has 10 

post fixtures controlled by photocells. The type of lamp in these fixtures is unknown, so for the 

calculations it is assumed that each fixture has a 100W Metal Halide lamp.  

 

HVAC 

There is no heating or cooling at this site.  
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Domestic Hot Water 

 There is no domestic hot water serving this site.   

 

Miscellaneous Loads 

There is a small refrigerator and microwave, inside the office.  

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Logging 

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site 

 

1. Retrofit the 4’ 2L T12 fixture with a 4’ 2L T8 fixture to reduce electric demand and 

energy consumption. 

 

2. Replace the two 50W Metal Halide post lamp with two 40W induction fixtures.  

 

3. Replace the estimated 100W Metal Halide stairwell fixtures with 40W shoebox 

induction fixtures.  
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4.4.5 Manhattan Village Park 

Manhattan Village Park, which was developed in 1985, is 

located at 1300 Parkview Avenue.  The site has a full size 

soccer field, a children’s play area, picnic tables, and a 

restroom facility. The facility restrooms are open from 

dawn to dusk daily, but reservations are required to use 

the field.  

 

Utility Meters 

There is only one electric meter at this site.  

 

 

 

Building Envelope 

The restroom facility is of concrete block construction with metal grate windows, and a sloped, 

wooden roof with composite singles and four skylights. 

 

Lighting 

 Inside each restroom there are two skylights as well as one 4’ 

2L 32W T8 fixture with an electronic ballast. The lights are 

controlled by switches. During the site visit, the lighting in the 

restrooms was off; the skylights provided adequate light.  

 

On the outside of the building there is a single 27W 4-tube 

CFL as well as two 2L 14W CFLs on a time clock with a 

photocell. 

 

The soccer field has 28 1500W Metal Halide fixtures.  These fixtures are on demand with a late 

end timer. There are also seven 400W Metal Halide parking lot fixtures and five 150W Hi 

Pressure Sodium security fixtures that are on photocells so are on dusk until dawn nightly.  

 

HVAC 

There is no HVAC at this site. 

 

Domestic Hot Water 

There is no domestic hot water at this park.  

 

Miscellaneous Loads 

There are no miscellaneous loads at this site.  

 

Renewable Energy  

There is no renewable energy at this site at this time.  

 

Data Loggers 

Data loggers were not installed at this site.  
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ENERGY EFFICIENCY MEASURES: 

The following energy efficiency measures were evaluated for this site:  

 

1. Replace the five 150W Hi Pressure Sodium security fixtures with 70w Induction Shoe 

Box Parking fixtures. 

 

2. Replace the seven 400W Metal Halide parking lot fixtures with 250W Induction Shoe 

Box Parking fixtures.  

 

Note 1: Soccer Field Lighting 

The 1500W Metal Halide soccer field fixtures cannot be replaced with induction fixtures 

without compromising light intensity and quality.  

 

Note 2: Renewable Energy 

A solar photovoltaic system was not recommended at this park for the following reasons: 

 

1. There is not any rooftop space, so the system would need to be either a parking 

structure or a ground-mount system.  

 

2. At a city park, both of these types of solar systems can be more costly because of the 

prevention measures needed to be placed to prevent vandalism.  This might include 

adding fencing around a ground-mount system or adding security cameras on top of 

solar parking structures.  
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4.5 PARKING LOTS 

4.5.1 Parking Lot #2 

Parking Lot #2 is located at 12th and Bayview, 

east of the beach by two blocks.    

 

Utility Meters 

There is one electric meter at this site.  

 

Building Envelope 

The 2-story, 17,100 square foot, concrete and 

steel structure was built in 1974 and is open for 

parking 24/7. The first level is at grade, the 

second level is open to the air.  The garage is 

open to the out-of-doors, obviating the need for ventilation.  

 

Lighting 

The first story of the two story parking garage is covered. On this floor, there are 21, 2-lamp 4’ 

T8 fixtures with electronic ballasts.  During the first site visit at approximately 7 pm, the west 

facing, outer row of fixtures was off.  During the second site visit at approximately 8 am a few 

weeks later, the outside row of fixtures was turned on. It was foggy that morning but there was 

adequate daylight. Assuming this row of fixtures is controlled by a photocell, it is recommended 

that the photocell be calibrated and/or replaced to ensure unnecessary lighting is off during 

daylight hours. There were not any City-owned, outdoor fixtures on the roof of this garage. 

There were, however, two SCE-owned street lamps. The lighting at this site is in poor condition 

and should be replaced in the next few years. .  

 
 

HVAC 

None. 

 

Domestic Hot Water  

None.  

 

Miscellaneous Loads  

None.  

 

Renewable Energy  

None.  
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Data Logging  

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Remove the existing T8 fixtures and replace with 40W induction garage box fixtures.  

a. Next time several of the garage T8 lamps need to be replaced, remove the T8 

fixtures and install 40W shoebox style induction lighting in the garage.  

b. For every one T8 fixture, one new induction fixture should be installed.  

 

2. Install a new photocell sensor to turn off the outer row of fixtures from dawn until dusk.  

a. Recalibrate or replace the photocell controlling the outer row of fixtures in this 

garage so that the outer row of fixtures shuts off during daylight hours.   

 

3. Install a solar photovoltaic parking structure on the roof of the garage.  

a. For detailed information about the proposed solar photovoltaic system sizes, 

tilts, and costs, please see the Appendix.  
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4.5.2 Parking Lot #3 

Parking Lot #3 is located at 12th & Morningside Drive, just 

west of Metlox Town Square.  

 

 

 

 

 

 

 

Utility Meters 

There is one electric meter at this site.  

 

 

Envelope  

The 3-story, 53,900 square foot, concrete and steel structure was built in 1974 and is open for 

parking 24/7. The first level is at grade, the second level is one story above ground, and the third 

story is open to the air.  Three sides of the garage are open to the out-of-doors, obviating the 

need for ventilation.  

 

Lighting  

The first two stories of the three story parking garage are covered. On these floors, there are a 

total of 420 4’ 1L 32W T8 fixtures. The fixtures are wired in tandem in sets of 4, as shown in the 

photographs below.  All but one row of 24 lamps were on during the site visit. This row was in 

the middle of the garage, so it should not be controlled by a photocell sensor. There were also 

about 10-20 lamps out on each floor of the parking garage. The uncovered fixtures are in poor 

condition, are covered in rust, and appear as if they have not been maintained in long time. The 

expected remaining life of these fixtures is one to two years.  

 

 

 

 

 

 

 

 

 

 

 

 

 

HVAC 

None. 
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Domestic Hot Water 

None.  

 

Miscellaneous Loads 

None.  

 

Renewable Energy 

There is no any renewable energy at this site at this time.  

 

Data Logging 

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Remove the existing T8 fixtures and replace with a 40W induction garage box fixture.  

a. Several of the lamps are burned out in this garage, so instead of replacing the T8 

lamps, remove the T8 fixtures and install 40W shoebox style induction lighting in 

the garage.  

b. For every two 1L T8 fixtures, one new induction fixture should be installed.  

 

2. Install a new photocell sensor to turn off the outer row of fixtures from dawn until dusk.   

To reduce the lighting load at this site, photocell sensors should be installed around the 

perimeter row of fixtures. These fixtures do not need to be on during daylight hours 

since sunlight provides adequate light to this perimeter area of the parking garage. 

 

3. Install a solar photovoltaic parking structure on the roof of the garage.   For detailed 

information about the proposed solar photovoltaic system sizes, tilts, and costs, please 

see the Appendix.  
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4.5.3 Parking Lot #4 

Parking Lot #4 is located at the intersection of Rosecrans & Highland.   

 

Utility Meters 

There is one electric meter at this site.  

 

 

Building Envelope  

The 2-story, 30,000 square foot, concrete and steel structure was built in 1976 and is open for 

parking 24/7. The first level is at grade, the second level is open to the air.  Three sides of the 

garage are open to the out-of-doors, obviating the need for ventilation.  

 

Lighting   

The first story of the two story parking garage is covered. On this floor, there are 58, 2-lamp 4’ 

T8 fixtures with electronic ballasts.  All but one outside row of 13 fixtures were on during the 

site visit.   The fixtures are controlled by a photocell sensor.    

 

On the upper floor of the lot, there are two 20’ poles with shoebox style fixtures with yellowed 

lenses. The type of lamp could not be identified so are assumed to be 250W High Pressure 

Sodium.  

 

HVAC 

None. 

 

Domestic Hot Water 

None.  

 

Miscellaneous Loads 

None.  

 

Renewable Energy 

There is no any renewable energy at this site at this time.  

 

Data Logging 

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Remove the existing T8 fixtures and replace with a 40W induction garage box fixture.  

a. Next time several of the garage T8 lamps need to be replaced, remove the T8 

fixtures and install 40W shoebox style induction lighting in the garage.  

b. For every one T8 fixture, one new induction fixture should be installed.  

 

2. Replace the existing parking lot lamps on the top floor of the garage with induction 

lamps. 
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a. We presume that the two parking lot fixtures on the roof of the garage have 

250W HPS lamps. If so, one way to cost effectively reduce the energy use by 

these fixtures is to replace the lamp with 120W induction lamps. 

 

3. Install a new photocell sensor to turn off the outer row of fixtures from dawn until dusk.  

 

4. Install a solar photovoltaic parking shade structure on the roof of the garage.   For 

detailed information about the proposed solar photovoltaic system sizes, tilts, and costs, 

please see the Appendix.  
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4.5.4 Metlox Parking Garage and Town Square 

Metlox Town Square is located just south of the City Hall. It is a complex that is owned by the 

City. It has several, attached buildings with a 3-story parking garage on the underside. Tenants 

lease the spaces on the street level. Shopping includes restaurants, shops, and a fancy hotel. The 

City pays the utility bill for only the parking garage and the exterior, non-architectural fixtures.  

 

The facility was built in 2003. The area of the parking garage is 188,344 square feet and the 

square is approximately 45,000 square feet. The parking garage and town square are open 24/7.  

 

 
 

Utility Meters 

Metlox Town Square has two utility meters that the City is responsible for.  The first is for the 

exterior lighting in the main square at Metlox. The meter number is 3416-032602.  We did not 

receive this meter data from Southern California Edison, as such, a utility bill analysis and 

financial analysis was not completed for this meter. The second meter is for the parking 

structure, as shown in the table in the appendix.  

 

 

 

Building Envelope  

The parking garage is of concrete and concrete-block and steel construction. The town square is 

primarily concrete but is landscaped with trees and fountains and is surrounded by the town 

square buildings.  

 

Lighting  

Lighting in the parking garage is primarily 2L 32W T8 fixtures with electronic ballasts controlled 

at the panel.  The fixtures are spaced at even intervals and there are two fixtures linear to each 

other at each interval.  The lighting in the garages remains on 24/7. The stairwells in the garage 

are 1L 32W 4’ T8 fixtures. They are also on 24/7 for security purposes.   
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One location where lighting is particularly difficult to replace is in the wooden/glass cover above 

the escalator. As illustrated in the photograph, there are six 1L 32W 4’ T8 fixtures mounted 

between these decorative wooden boards.  

Since these fixtures are directly above the 

escalator, they are difficult to access, and 

since they are fluorescent fixtures that are on 

24/7, they need to be changed frequently. 

The City requested that a more sustainable, 

long lasting fixture be recommended for this 

location. LEDs are a good alternative, which 

we describe in the energy efficiency section 

below.   

 

Above the parking garage, in the Metlox Town Square there are hundreds of architectural 

fixtures in the form of uplights, fountain lights, spot lights, landscape lights, etc. The lamps in 

these fixtures range from efficient 14W CFLs to inefficient incandescent, MR16s and PAR36s.  

 

HVAC 

Ventilation is provided to the parking garage by four 30 hp exhaust fans with Variable Frequency 

Drives (VFDs). They do not operate 24 hours per day since they have carbon monoxide sensors 

so that they shut down if the carbon monoxide levels are below a threshold setting.  

 

Domestic Hot Water  

Domestic hot water to the restrooms is provided by gas water heaters. 

 

Miscellaneous Loads  

The major miscellaneous loads at Metlox include the elevators, four escalators (5.5 kW) and the 

pumps for the fountains in the plaza.  

 

Renewable Energy  

There is no renewable energy at this site at this time.  

 

Data Loggers  

Data loggers were not installed at this site.  
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ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated for this site:  

 

Parking Garage 

 

1. Next time a major lamp replacement for the existing T8 lamps becomes necessary, 

replace the fixtures with 70W Induction fixtures. For every two 4’ 2L T8 fixture, one 

induction fixture will be needed.  

a. The induction lamps should last 5 times longer than the existing T8 lamps. 

  

2. Replace the stairwell 4’ 2L 32W T8 fixtures with 40W Induction wall-pack fixtures. 

 

3. Replace the 150W Metal Halide fixtures in the parking garage entrance and exit with 

40W Induction wall-pack fixtures. 

 

4. To save energy on the escalators, consider implementing one to all of the following 

measures: 

a. Turn the escalator off early at night and turn it on later in the morning.  

b. Reduce energy use by either: 

i. Installing a variable frequency drive along with sensors to reduce the 

speed of the escalator when no one is on it, making them intermittently 

run, or 

ii. Installing an energy-saving soft start on each escalator. 

1) Energy saving soft starts do not change the speed of the 

escalator but instead reduce the energy consumed by the 

escalator as the number of people on the escalator changes.  To 

read more about a motor soft start controller, see 

http://www.powerefficiency.com/technology.php.  

c. Install a control system that obviates the need for employees to come to the 

site to turn on and off the escalators. 

d. City employees mentioned that it is difficult getting someone to start and stop 

the escalators in the morning and shut them off late at night. As such, at some 

points in time, the escalators are left on all night and or have extended 

operating hours. One option to mitigate this problem is provide escalators with 

sensors that start them when someone steps on and stops them when there is 

nobody on them.  This could be operative between the hours of 9 pm and 7 am.  

During the day they would operate continuously.  This is done in Europe, but 

local Code would need to be investigated  

 

 

Metlox Plaza 

 

Energy savings were not quantified and costs were not estimated for the following measures 

because we never received the utility bill data for this meter from SCE. We do, however, 

recommend that the following measures be considered to help reduce energy consumption and 

costs.  
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1. Replace the T8 fixtures above the escalator with either 40W Induction fixtures or LED 

fixtures.  

a. These fixtures are currently very difficult to access, especially when lamp 

replacement is needed every two or less years. As such, it is recommended that 

either LED fixtures or induction lamps be installed above the escalators to 

extend lamp life from approximately 20,000 hours to 100,000 hours.  

 

2. Replace the 150W High Pressure Sodium fixtures above the generator with 40W 

Induction wall-pack fixtures. 

 

3. Replace other 40W and higher Halogen fixtures with 40W Induction fixtures.  

 

4. Install induction and/or LED wall pack fixtures throughout Metlox plaza to extend lamp 

life and reduce maintenance.  

 

5. In the courtyard between Metlox Plaza and the hotel, eliminate the lamps built into the 

cement that shine light directly up into the night sky.  These lamps do not provide 

adequate or aesthetic architectural lighting; they only produce night sky pollution. We 

predict that no one will even notice that the fixtures are removed.  

 

6. If the fountain pumps have a motor rating greater than 7.5 horsepower and the existing 

motors are of standard efficiency, replace the motors with premium efficiency motors.   

If the existing motors are standard efficiency, and the motor efficiencies are consistent 

with standard efficiency motors as listed by the National Electrical Manufacturers 

Association (NEMA) Standard MG-1.  New motors are available with efficiencies at least 

5% higher than standard.  In particular, it is recommended that the standard efficiency 

motors that range in size from 7.5 hp to 50 hp be replaced with premium efficiency 

motors.  
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4.6 OTHER 

4.6.1 Peck Reservoir 

Peck Reservoir is located at 1800 Peck Avenue. The 

City reservoir is here along with an 800 square foot 

office building/chlorine station that was built in 

1958. 

 

 

 

 

Utility Meters 

There is one electric meter at this site.  

 

 

Building Envelope 

The building is of stucco and plaster construction with single pane windows and composite 

shingle roof.  

 

Lighting 

There are four fixtures inside the main office, which are all 

8’ 2L 59W T8 fixtures controlled by switches. The new 

chlorine tank room has two 4’ 4L 32W T8 fixtures with 

electronic ballasts controlled by switches.  

 

On the outside of the building there is a mixture of 2L 14W 

CFLs and 1L 14W CFL fixtures controlled by photocells.  

 

HVAC 

There is no HVAC in this facility.  

 

Domestic Hot Water 

An electric water heater provides domestic hot water to the building.  

 

Miscellaneous Energy  

Miscellaneous energy use at this facility includes a wall heater and a few typical office-type plug 

loads.  

 

Renewable Energy 

There is no renewable energy at this site at this time.  

 

Data Loggers 

Data loggers were not installed at this site.  

 

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were evaluated for this site: 



City of Manhattan Beach, CEA October 13, 2009  

peconsulting.com  |  (888) LEED-4US                                                                                   85 

 

1. Install three occupancy sensors in the three rooms used most frequently at this site.   

Since this building is occupied intermittently, it is recommended that a few occupancy 

sensors are installed to reduce the frequency in which lights may be left on.  

 

2. Install a Thin Film PV System on the cover of the water tank 

a. The cover of the water tank at Peck Reservoir provides a greater opportunity to 

offset electric use with a large thin film solar photovoltaic system.  

b. About Thin Film. 

i. In contrast to typical glass polycrystalline modules, thin film is a flexible 

solar material that adheres directly to the surface on which it is 

mounted. This means that the module material can be directly 

integrated into the cover of the water tank.   

ii. Since it is flexible and does not have any class components, it is also 

more rigorous than other photovoltaic modules. 

iii. It has a relatively low energy output per square foot (5.8W/SF) due to 

the materials used to make it; however, part of this is made up for 

because Thin Film is a "low-light" technology. This means that the 

module is able to produce energy for more hours per day because it can 

absorb radiation and generate electricity when the sun is low on the 

horizon (early morning and evening).  

iv. Tends to be less expensive than other types of modules 

c. For detailed information about the proposed solar photovoltaic system sizes, 

tilts, and costs, please see the Appendix.  

 

Energy Efficiency Measures Analyzed by Not Recommended  

 

1. Replace 8’ T8 fixtures with 4’ T8 fixtures.  We also looked into replacing the 8’ 2L 59W 

T8 fixtures with 4’ 2L 32W T8 fixtures to eliminate the use of the hard to find and 

difficult to handle 8’ lamps; however, retrofit is not cost effective since this building is 

only used a few hours a day per week. The City should keep this in mind as they 

standardize the types of lighting they have throughout the City though.  
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4.6.2 Water Block #35 

Water Block 35 is located at the intersection of 6th and Rowell in Manhattan Beach. The site has 

the City’s water tower. There are three structures on the site: the pumping station/office, the 

chlorine station, and the generator vault. All three buildings were built in 2000. 

 

At this complex, there is at least one employee on the clock 24/7; however, the employee is not 

always at the facility.  

 

Utility Meters 

There is one electric meter at this site. 

 

Building Envelope 

The pumping station is a 2,308 SF facility that houses the water pumps and piping. It also has a 

small kitchen, restroom, and a separate, walled-off office with an indoor heat pump on the 

ceiling. The building is of concrete block construction, surrounded by single-pane windows and a 

metal roof with skylights.   

 

The chlorine station houses the chlorine tank. 

The 360 SF building is of concrete block 

construction. It has single pane, operable 

windows. The roof is wood deck with 

composite singles.  

 

Lighting  

All of the fixtures inside the pumping station 

are T8 fixtures, primarily 3L 4X2 T8 fixtures with electronic ballasts. Since the building has both 

windows and skylights, there is adequate natural light in the main 

pump room to obviate the need for artificial lighting during daylight 

hours. The fixtures are controlled by switches.  

 

The chlorine room, which is rarely occupied, has four 2L 4’ T8 

fixtures with electronic ballasts that are controlled via a switch.   

Access was not provided to the generator vault.  

Exterior fixtures were a mixture of 100W metal halide security 

fixtures, 13W CFL flood lamps, and, several metal halide fixtures 

around the water tank, estimated to be 1000W.  These fixtures are 

controlled by photocell sensors.  
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HVAC 

In the pumping station there is a Carrier FB 4ANF018, 1.5 hp split system unit serving the office. 

The unit is controlled by a wall thermostat. It is in good condition and should last another 12 - 15 

years.  

 

The chlorine station has a single fan to vent the fumes from the 

chlorine tank.   

 

Domestic Hot Water  

An electric water heater provides domestic hot water to the 

building.  

 

Miscellaneous Loads  

The main miscellaneous loads at Water Block #35 are the pumps 

for the water tower. These were out of our scope of work, so we 

did not collect any addition information about these pumps. 

 

Renewable Energy  

There is no renewable energy at this site at this time.  

 

Data Logging  

Data loggers were not placed at this site.  

 

ENERGY EFFICIENCY MEASURES 

The following energy efficiency measures were analyzed for this site: 

 

1. Install wall occupancy sensors in the kitchen, restroom, and office in the main building. 

a. The occupancy sensors will automatically shut off the lighting in the spaces 

when the space is unoccupied for a set amount of time. It is recommended that 

the occupancy be programmed to shut off the fixtures after 3-5 minutes.   

 

2. Install a wall sensor in the Chlorine Building. 

a. Same as above. 

 

3. Install two ceiling sensors in the pump room in the main building. 

a. Same as above. 

 

4. Replace existing 100W MH lamps around the perimeter of the buildings with 40W 

induction fixtures.  

 

5. Replace the two existing 250W (wattage estimated) Metal Halide spot fixtures found on 

the ground of Water Block #35 with 100W induction spot light fixtures.   

 

6. Install a solar photovoltaic system on top of the water tank.  

a. For detailed information about the proposed solar photovoltaic system sizes, 

tilts, and costs, please see the Appendix.  
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4.6.3 Pier, Roundhouse, and Beach Restrooms 

  

The Manhattan Beach pier is located at the 

end of Manhattan Beach Boulevard. The pier 

was first built in 1901 and has undergone 

numerous changes over the years. Today, the 

scenic 928-foot pier is lined with globe lamps, 

and at the end of the pier is a 1991 replica of 

the original 1920s Roundhouse.  Though 

originally a tackle store, the Roundhouse is 

now a Marine Studies Lab and Aquarium that 

has a Shark Tank, Touch Tank, and several 

other tanks housing sea creatures. The 

Roundhouse also has a small restaurant and 

restrooms. A small swim changing/ restroom 

facility is located just north of the pier for 

beach-goers.  

 

The pier is a popular tourist location and 

people can be found on the pier and the 

surrounding beach year-round at all times of 

day.  

 

 

 

 

 

Operating Hours 

 

Location   Hours       

Roundhouse    Monday-Friday: 3 pm-sunset, Saturday-Sunday 10 am-sunset 

Beach Restrooms   

Pier   24/7 

 

Utility Meters 

There are three electric meters serving the electric loads at the Pier. These include a meter to 

monitor loads at the Aquarium, at the restaurant, and the Pier lighting. 

 

After analyzing the utility bills for each of these meters, we created an energy balance to model 

how the equipment in the building is used and match it with the utility bills. This proved to be a 

difficult task for the Aquarium because the electric demand and consumption change frequently 

due to changing exhibits and research.  Based on the information we collected during the site 

visit, there was approximately 11 kW of load by the Aquarium pumps and coolers and another 

13-14 kW of lighting, HVAC, and miscellaneous loads. Thus, total calculated electric demand for 

the Aquarium was 24kW. However, from the utility bills, actual demand over the past (baseline) 

year was between 27kW and 32kW during the baseline year.  As such, our energy model is only 
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75% accurate for demand.  To balance the energy consumption, we assumed the aquarium 

equipment to be running at 85% load, 24 hours a day, 365 days per year.   

 

 
Actual Aquarium Electric Demand and Energy Use 

 

 

Lighting 

Roundhouse Aquarium.   Interior lighting in the aquarium 

section of the roundhouse includes 30 – 32W 2L 4’ T8 

fixtures with electronic ballasts and controlled by switches 

for general lighting as well as 7 1L 250W 1L Metal Halide 

spot lamps and approximately 10 2’ 24W T5 lamps for the 

aquarium lighting.  During the site visit, the aquarium was 

open and all of the interior lighting was turned on. 

Aquarium employees informed us that they are 

environmentally conscious and shut off the lights when 

the facility is unoccupied. According to staff at the 

aquarium, specialized lighting is used for the health of the specimens.  The existing lamps are 

inefficient and should be considered for replacement. 

 

The restrooms in the Roundhouse each had 2- 1L 32W T8 fixture, each with its own switch. 

During the site visit, only one switch in each restroom was on.  

 

Roundhouse Restaurant.  The restaurant in the Roundhouse has track lighting with three 

fixtures. Only one of the three fixtures had a bulb in it, and the bulb was a 60 W incandescent 

bulb.  The lights were off since the restaurant window was open and the door was also propped 

open.  

 

Roundhouse Exterior.  Four 100 W Metal Halide breadbox fixtures, controlled by photocell 

sensors, are mounted on the roof of the building.   

 

Pier Lighting and the Comfort Station.  The pier is lit by 36 - 70 Watt High Pressure Sodium lamps 

on 16 foot posts with the historic imitation globe fixtures. These fixtures are controlled by a 

photocell sensor and are on from dusk until dawn. 
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In addition, the plastic casing on the outside of several of the fixtures is cracked and broken. We 

were informed that fixture casing are replaced often because they are broken due to fisherman 

overcastting and hitting their poles against the plastic casing.  Replacing these fixtures 

frequently is unsustainable.   

 

The beach restrooms are 

located to the north of the 

start of the pier walkway. The 

restrooms have skylights 

which, along with the 

windows, provide natural 

light to the inside during 

daylight hours. During the site 

visit at approximately 11 AM, 

the men and women’s lights were turned off. Photocells turn the lights on when there is not 

adequate daylight.  
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HVAC 

Roundhouse Aquarium.   There are two Carrier FB4AW036 unit ventilators serving this building. 

These units are assumed to date back to the 1991 construction, so are estimated to be over 15 

years old and so are approaching their expected service life of 20 years. 

 

Roundhouse Restaurant. N.A 

Pier Lighting and Comfort Station.  N/A 

 

Domestic Hot Water 

Roundhouse Aquarium.  N/A 

Roundhouse Restaurant. N/A 

Pier Lighting and Comfort Station.  N/A 

 

Miscellaneous  

Roundhouse Aquarium.  The fish tanks in the aquarium are cooled to keep the water at the 

appropriate temperature for the sea creatures. There is also a freezer and refrigerator. There 

are also some typical office plug loads including a printer and some computers.  

 

Roundhouse Restaurant. The restaurant has a mini-fridge, freezer, ice maker, microwave, and 

drink dispenser. 

 

Renewable Energy  

This site has no renewable energy at this time.  

 

Data Loggers 

Data loggers were not placed at this site.   

 

ENERGY EFFICIENCY MEASURES 

 

Roundhouse Aquarium.   

 

1. Install occupancy sensors in the side rooms of the aquarium.   

 

2. Retrofit the existing 250W Metal Halide fixtures above the aquatic tanks with more 

efficient lamps, such as induction lamps or LEDs.    The lamp replacement will depend on 

the requirements of the aquatic creatures in the tanks. We attempted to contact the 

staff at OTS to help us understand the requirements by the fish in each tank, but were 

unable to reach them.  We have used induction fixtures in our recommendations since 

these fixtures have a low dollar per watt value. However, we insist the City check with 

staff at the aquarium before making any changes. 

 

Roundhouse Restaurant. 

3. Install occupancy sensors in the restrooms and restaurant. 

 

4. Install Energy Star products in the restaurant.   The existing refrigerator, ice maker, and 

dishwasher should be replaced with the energy efficient counterparts.  
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4.6.4 Street Lighting 

 

The City’s street lighting was also surveyed and analyzed. A large representative sampling of the 

street lights, found throughout the city, were surveyed including: Downtown Street and 

Sidewalk lights, the Walk Street Lights, The Strand Lights, and Veterans Parkway Lighting.  From 

this the savings were projected from the street light inventory provided by the City.  The 

majority of the streetlights are controlled by photocells and are on from dusk until dawn, 

nightly.   

  

Lighting 

The existing street and security fixtures are a mix of high pressure sodium, low pressure sodium, 

and metal halide fixtures ranging in wattage from 30W to 250W.   

  

ENERGY EFFICIENCY MEASURES 

We analyzed three cost effective options for the street lighting.   

 

1. Light Emitting Diode (LED) Retrofit – For the LED retrofit, the existing lamp in the fixture 

is removed and a LED retrofit kit is used to provide the existing fixture with the LED 

equivalent lamp.  LEDs are beneficial over conventional Metal Halide, Mercury Vapor, 

and High Pressure Sodium lamps because of the extended lamp life (approximately 

60,000 hours), reduced wattage (typically about 50% reduction), and environmentally 

friendliness (no mercury).  

 

Note: Southern California Edison (SCE) does not rebate LEDs for streetlights at the 

present time.  We verified this for both the Express Efficiency and SPC programs.  

 

2. LED with Solar Retrofit – For the LED with solar retrofit, not only is the existing lamp in 

the fixture removed and replaced with an LED but a solar panel, battery, and a 

microprocessor battery control board is installed. The addition of the solar system 

typically provides an additional 20% energy savings over the LED only option; however, 

these added components approximately double the price.  

 

As noted above, these LEDs are not eligible for SCE rebates.  

 

3. Induction Lighting Retrofit – For the induction lighting retrofit, the existing fixture is 

removed and an induction retrofit fixture retrofit kit is installed.  The rated lamp life of 

induction fixtures is 100,000 hours and the ballast life is 60,000 hours. The induction 

fixtures are eligible for SCE rebates.   

 

As such, we recommend Induction over both LED applications for street lighting applications 

primarily because current induction fixtures are half the price of LED fixtures and have 

approximately twice the rated lamp life (100,000 hours) as LEDs (and ten times the rated lamp 

life as most metal halide and mercury vapor lamps).   

 

Furthermore, the color quality (CRI) of induction lighting is much better than current LED 

lighting.  Even though LED street lights are slightly more efficient (lumens/watt) than induction 

lights and contain no mercury, the city already manages waste disposal of mercury (for 



City of Manhattan Beach, CEA October 13, 2009  

peconsulting.com  |  (888) LEED-4US                                                                                   93 

fluorescent lighting).  The longer life and lower costs compared to LEDs and other technologies, 

make induction street lighting and some building exterior lighting the most sustainable and cost 

effective choice at this time.    

 

Background.  Recognizing that induction and LED technologies are improving rapidly, we spoke 

with several vendors about the current state of technology.  We then weighed current energy, 

application costs, and environmental benefits for both and found the following: 

 

• Induction fixtures have a broader application base for exterior lighting than LED because 

they provide greater light throw and thus can be used not only for street and security 

lighting but also some sports field lighting. Note: induction lamps can be used for sports field 

lighting with wattages equal to or less than 1000W and pole heights equal to or less than 40 

ft. However, at greater heights or equivalent lumen requirements, induction lamps cannot 

produce enough light to make the light quality acceptable at field level.   Thus, there is not a 

good replacement for baseball field lighting (at this point in time.) 

 

• Most HID lamps, such as metal halide, have a life of 10,000 hours.  LED lamps have a life of 

50,000 – 60,0000 hours.  Induction lamps have a life of 100,000 hours (effectively 10 – 100 

times others).  This is because induction lamps do not have electrodes, which is the 

component that burns out in an incandescent, HID or linear fluorescent lamp.  Instead, 

induction lamps rely on magnetic induction to ignite the phosphors, that are essentially self-

regenerating.  

 

• Induction lamps are approximately half the cost of LED lamps.  

 

• LED lamps are more environmentally friendly because they do not contain mercury as other 

lamps do such as: induction, fluorescent and metal halide lamps.  

 

In general, we recommend replacing most exterior fixtures including streetlights, some 

security lights, parking lot lights, and sports field/court lights under 1,000w and 40’ pole 

height with induction lighting. 

 

A lighting designer should be included during design development to provide additional 

expertise on any lighting upgrades as well as orchestrate pre-qualified vendors to install 

samples prior to final selection. 

 

Further analyses is in the lighting section of the appendices. 

 

 

4.6.5 Neighborhood Walkway Lighting 

 

The City’s natural gas lamps were not in our scope, but requested for review.  

We surveyed a sampling of the neighborhood lamps.  Although retrospective, 

the lamps provide no functional value. The gas lamps, on their own, provide 

very little light output. Most homes in the neighborhoods have, by code, 

more than adequate exterior light for safety already. In fact, the 

neighborhoods are substantially over lit.  As such gas lamps are functionally 
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unnecessary given the local “light pollution” as defined by the US Green Building Council.   

 

Lighting 

The gas lamps are fueled by natural gas with 4 wicks in each lamp and currently operate 24x7.   

  

ENERGY EFFICIENCY MEASURES 

 

We offer three recommendations in order of priority: 

1. Turn off the natural gas connection to all gas lamps and leave the lamps in place. 

2. Disconnect and remove all gas lamps to avoid energy and future maintenance or 

vandalism costs.  

3. Turn over ownership of all gas lamps to homeowners or HOAs (if existing) to allow 

homeowners the option of maintaining and energizing the lamps themselves. 

 

Options analyzed but not recommended: 

 

4. Install solar powered photocell sensors on the main gas line feeding the lamps and send 

a worker around each night to ignite the wicks.  This would be highly impractical and 

costly to the city. 

5. Disconnect and cap off the gas lines and retrofit the lamps with battery-powered LEDs 

customized to match the appearance of the wicks.  The batteries would have to be 

replaced on a regular basis or recharged by DC solar panels that could be wired to a 

remote location on each home.  This would be very costly to retrofit en masse, but may 

be more practical if implemented by individual homeowners. 

6. Retrofit the fixtures with LEDs and solar collectors on each fixture or pole.  This would 

be impractical since the poles are short, often shaded by trees, shrubs or buildings and 

would alter the architecture of each pole beyond its aesthetic appeal. 
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4.7 Water Efficiency 

4.7.1 Plumbing Fixture Retrofits 

Though water efficiency was not in the scope of this study, it is important to note that water 

rates are escalating similarly to energy rates. As such, it is becoming increasingly important 

for building owners to seek water efficiency in their facilities.  Methods to reduce water 

usage range from adding faucet flow regulators and aerators to replacing toilet fixtures with 

low-flow flush fixtures and urinals with water-less urinals.   

 

Existing conventional water closets should be replaced with Low Flow or Ultra-Low Flow 

Water Closets.  While only the flush valve needs to be replaced, it is usually recommended 

that the bowl also be replaced because the bowl design affects how well the flush out cleans 

the bowl when dealing with low flow water fixtures. Advancements in low flow technology 

have improved flush capability so problems with flushing waste is rarely an issue.   

 
 

Figure 1: Low Flow Toilet Fixtures and Bowls 

 

Conventional urinals should be removed and replaced with waterless urinals. Waterless 

urinals offer a zero water use fixture. The picture below shows a typical waterless fixture. 

When used, liquid waste passes into the drain and through a debris-catching strainer and a 

sealing liquid. The sealing liquid is less dense than the liquid waste and so allows the liquid 

waste to pass through it. The sealing liquid settles near the drain and seals itself across the 

opening of the trapway, providing a barrier to block odors from the liquid waste below. The 

liquid waste below is routed into a waste pipe.  

 

The fixtures are easy to retrofit. Most fixtures are designed to connect to the existing waste 

pipe and existing urinal collar.  Daily cleaning maintenance requires typical cleaning. A bi-

weekly flush out should also be done. This requires the system to be purged using water and 

urinal cleaner and then the sealing liquid must be replenished to ensure odors remain 

isolated.  
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Figure 2: Waterless Urinals 

 

 

Lavatory and kitchen faucets should also be replaced with low flow faucets. These will 

reduce water use by approximately 28% compared to the conventional sink fixture.  

 

In summary, the fixtures allow more water flow than necessary to complete simple tasks 

such as washing one’s hands or flushing the toilet.  Water is a precious commodity, so as the 

demand for water increases, supply will diminish and prices will rise.  Therefore, it is 

becoming increasingly important to utilize fixtures like these that reduce water 

consumption. Also, note that fixture replacements also reduce energy consumption because 

less hot water is used thus reducing energy use to produce hot water. Rebates for the flush 

fixtures (toilets and urinals) are available through the Save Water Save a Buck Program.  

 

4.7.2 Water Recycling 

There are also several opportunities to recapture water use throughout the buildings and use it 

for landscaping.  Cooling towers that are paired with electric chillers in the Public Safety Building 

have to be flushed or “blown down” occasionally to clear out some of the internals.  Normal 

practice is to flush this water down the drain; however, we have designed living water 

treatment systems to catch this water, treat it with natural vegetation and provide significant 

landscape irrigation.  This is an industry innovation and fully code permissible. 
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4.8 Building Certification  

In addition to the measures discussed above, it is also recommended that building 

certification be sought as a means of benchmarking and monitoring building performance, but 

also illustrating the City’s commitment to building energy efficiency and sustainability. 

 

The two most recognized efficiency and green building certifications are EPA Energy Star and 

USGBC LEEDTM Certification. An overview of each and steps the city would need to take to 

become LEEDTM certified are provided below.    

 

4.8.1 EPA ENERGY STAR CERTIFICATION 

The ENERGY STAR is the national symbol for energy efficiency in America. More than 50 

different kinds of products as well as thousands of new homes, commercial and industrial 

facilities have earned the ENERGY STAR for superior energy performance. 

 

Commercial and industrial facilities account for half of all energy consumption in the U.S. at 

a cost of over $200 billion per year, more than any other sector of the economy. These 

facilities are also responsible for nearly half of U.S. greenhouse gas emissions, which 

contribute to climate change. 

 

Since the ENERGY STAR for commercial buildings was first introduced in 1999, thousands of 

buildings across the country have earned the ENERGY STAR rating and are saving billions in 

energy costs. The first class of manufacturing plants to earn the ENERGY STAR was 

announced in 2006, adding another valuable tool for sustaining momentum in a corporate 

energy program. 

 

The energy performance of commercial and industrial facilities is scored on a 1-100 scale 

and those facilities that achieve a score of 75 or higher are eligible for the ENERGY STAR, 

indicating that they are among the top 25% of facilities in the country for energy 

performance. Commercial buildings that have earned the ENERGY STAR use on average 35% 

less energy than typical similar buildings and generate one-third less carbon dioxide. 

Increasing concern about the financial and environmental risks associated with climate 

change is driving more organizations to strive for the ENERGY STAR for their buildings, as it 

is seen as a symbol of an organization that is working to reduce global warming and its 

impacts. 

 

The City of Manhattan Beach is required to benchmark building performance through the 

Energy Star benchmarking system starting in 2010, as described below.  

 

“Section 432 amends Section 543 of NECPA and establishes a framework for facility 

project management and benchmarking.  Each facility energy manager will be 

responsible for: …. Entering energy use data for each metered building into a 

benchmarking system, such as the ENERGY STAR® Portfolio Manager. DOE must select 

or develop the benchmarking system and issue guidance for its use.” (Energy 

Independence and Security Act, U.S. DOE) 
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“A new California law, Assembly Bill 1103, requires all commercial building owners or 

operators to disclose their buildings' benchmarking data and Portfolio Manager 

performance rating to prospective buyers, lessees of entire buildings, or lenders 

starting in 2010. The state also has broken new ground by requiring all state-owned 

buildings to be benchmarked with Portfolio Manager.”  (California Builds on Its Success with 

ENERGY STAR: California Becomes First State to Mandate Disclosure of Energy Use at Time of Building Transaction, U.S. 

EPA ENERGY STAR News, Spring 2008) 

 

 

Note: Certification can be expedited since we have taken the initiative of uploading much of 

the data already through our benchmarking process. 

 

 

4.8.2 USGBC LEED
TM

 CERTIFICATION 

As concerns about energy usage and costs escalate, there is also increasing concern about 

future water and natural resource availability, air quality, and conservation of the natural 

environment.  As such, the importance of having a sustainable building is increasingly 

important. To encourage sustainable building practices, the United States Green Building 

Council (USGBC) has developed the Leadership in Energy and Environmental Design (LEEDTM) 

Rating System. This rating system quantifies how efficient a building is using a credit rating 

system.  For existing buildings (LEEDTM EB), credits can be awarded in the topical categories 

of Sustainable Sites, Energy and Atmosphere, Materials and Resources, Water Efficiency, 

Indoor Environmental Quality, and Innovation and Design Process.  

 

PE Consulting encourages its clients to become LEEDTM Certified for the following reasons: 

 

� Certification by the USGBC as a green building provides credibility that the building 

provides for a healthy, productive working environment 

� The certification process provides a way to verify achievement of sustainability and 

a reduced carbon footprint through quality assurance and performance verification 

� Becoming certified demonstrates a building owner’s commitment to sustainability 

� Certification aids in qualification for incentives and potential tax benefits.  

 

Depending on the number of credits awarded, a building can receive one of four 

certification levels: Certified, Silver, Gold, or Platinum.   

 

Table 1: LEED
TM

 Version 3 2009 for Existing Buildings 

Certification Level Point Required 

Certified 40-49 

Silver 50-59 

Gold 60-79 

Platinum 80-110 

 

The City could seek LEEDTM Certification under the LEEDTM 2009 for Existing Buildings: 

Operation and Maintenance category for this facility. This would require the facility to 

dedicate itself to sustainability in the seven categories including: sustainable sites, water 

efficiency, energy efficiency, materials and resources, indoor environmental quality, 

innovation in design, and regional priority.  
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LEEDTM Certification will require the city to adopt sustainable purchasing, recycling, and 

energy management policies and plans. In addition, since the building is old, the energy 

conservation measures recommended would need to be implemented to minimize energy 

consumption to acceptable levels by LEEDTM. Other credit categories that may require 

additional attention and planning are sustainable sites (landscaping policies, pest 

management policies, etc), water efficiency (landscaping water use), material usage policies 

(purchase sustainable products including office consumable products and durable products) 

and green cleaning policies.     

 

LEEDTM Certification is a good idea for the city to help benchmark building performance and 

ensure that the building continues to operate well.  Studies show LEEDTM certified buildings 

operate approximately 30% more efficiently over the long term than buildings that are not 

certified.  
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5.0 SUMMARY 

5.1 Recommended Measures 

The measures we recommend include:  Building envelope and weatherization, Central Plant, HVAC and building automation retrofits, Daylighting 

and interior lighting retrofits, Exterior and street lighting retrofits, Solar power generation and Data Center improvements as summarized below: 

 

cont’d next page. 
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5.2 Energy and Carbon  

 

Implementing all of the recommended improvements are expected to reduce the City’s energy 

use and carbon footprint as follows:  

 

 

 

 

 

 

 
 

Note: Demand (kW) is max power demand (not connected load used for equipment sizing). 
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5.3 Energy Savings and Financial Analysis 

An energy savings and financial cost analysis is provided below.  The financial analysis includes 

our best engineering judgment of the total first cost to install the equipment as well as the 

rewards (or annual utility bill savings) that would result.  
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5.4 Next Steps  

We recommend that the City of Manhattan Beach seriously consider investing in the 

sustainable, energy efficient improvements recommended in this report.  These improvements 

will permanently improve the indoor air quality and health of the building while lowering 

operating costs and the city’s environmental footprint.  Next steps involve preliminary design of 

the measures that most closely meet the owner’s goals to determine the best benefits and 

return on investment. As an energy project, the city has the flexibility of procuring these 

solutions in several ways: design/bid/build design/build, power purchase agreements or a 

combination of all. Regardless of the contracting process chosen, a highly qualified design team 

along with skilled commissioning and customer training are critical to long term, efficient and 

sustained performance. 

 

About PE Consulting.  PE Consulting is a multi-disciplinary engineering and consulting firm. We 

provide sustainable, energy and resource efficient solutions.  In addition to energy auditing and 

retro-commissioning, our capabilities include energy efficient sustainable design, project 

management, commissioning and startup, training and sustainable building certification.  PE 

Consulting is an EPA Energy Star Partner and USGBC Member with highly skilled LEEDTM 

accredited professionals, design engineers, project managers, commissioning agents and 

measurement and verification technicians.  Using our unbiased services as the client’s Engineer, 

we will help ensure the best value for your company. We would be excited to act as your lead 

A&E firm developing this retrofit program from the conceptual ideas illustrated in this report 

and turning those into reality.   

 

Distinguished by our bundling of innovative solutions and customer-centric approach, PE 

Consulting has a solid reputation for managing projects with practical quality and team synergy 

unmatched in the industry. We serve a wide range of clientele ranging from medium sized 

businesses and municipalities to Fortune 50 conglomerates and the US government, as shown 

on our website.      
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6.0 APPENDICES  

 

APPENDIX A. Utility Bill Data 

 

Below is a list of utility meters (electric and gas) by site for the City. Following that is a utility 

bill analysis and energy model for each meter. The utility bill analysis for each meter 

includes the following: 

 

Electric Baseline - Provides a monthly average of the last 24 months of electric 

demand, usage and costs.   

 

Gas Baseline - Provides a monthly average of the last 24 months of gas usage and 

costs.  

 

Energy Use Baseline - Provides a monthly average of the last 24 months of electric 

and gas usage combined and calculated in common energy units, British Thermal Units 

or kBtu, to establish a total energy use baseline for the building so energy 

benchmarking with other similar buildings could be done.4
 

 

Energy Intensity Analysis - Provides a benchmarking value in kBtu/square foot which 

is used to compare energy use at the site with other similar buildings. 

 

Below is a summary of the electric and gas meter information by site.   Separate 

benchmarking data follows the summary. 

 

 

 

                                                             
4 Benchmarking is the process of comparing energy use, energy use per square foot, cost, and 

cost per square foot of a building compared to other similar buildings. Energy use information 

about similar buildings, such as offices, warehouses, industrial buildings, etc have been 

accumulated and statistically analyzed using information from the Energy Information 

Administration’s (EIA) Commercial Buildings Energy Consumption Survey (CBECS).   
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APPENDIX B. Building Envelope Data 

 

The following table shows a summary of the building envelope conditions at each site.  
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APPENDIX C. Lighting Data 

 

Attached is a separate appendix with the lighting analysis for each meter.  The only exception is 

the street lighting analyses, which is provided below.   The abbreviations found on the tables 

include: 

 

Flr    Floor  

Qty    Quantity 

Fixt. Code    Fixture Code from the Table of Standard Wattages 

Lamp Code   Lamp Code from the Table of Standard Wattages 

Ballast   Ballast from the from the Table of Standard Wattages 

kW/Fixt.   Demand in kW per fixture 

CO2 (metric tons)  Carbon Dioxide impact in metric tons 

$/yr   Utility (electric bill) cost of the fixture(s) per year 

#PC    Quantity of Photocells 

#OS Quantity of Occupancy Sensors, where WS = Wall Sensor, CS= 

Ceiling Sensor 

Annual Utility Savings Dollars Saved by changing the fixture, installing sensors, etc. 

Maint. Savings Maintenance Savings achieved due to extended lamp life 
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Street Lighting Analysis 
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APPENDIX D. HVAC Data 

 

Attached is a separate appendix with the mechanical analysis for each meter.   
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APPENDIX E. Plug Load Data 

 

The analysis below is an initial comparison of potential options for improving data management 

at City Hall.  An accurate inventory was not available at the time of this audit.  As such, the 

analyses are rough estimates of potential energy cost savings.  Administrative and liability 

savings are not included. 
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APPENDIX F. Data Logger Data 

 

Motor and/or data loggers were placed at the following locations: City Hall, Public Safety and 

Fire, City Hall Annex, Joslyn Community Center, Live Oak Park Recreation Hall, Manhattan 

Heights Annex, Manhattan Heights Park Community Center 

 

The following analyses discusses the data collected by each of the  

 

City Hall  

Three lighting data loggers and two lighting/relative humidity/temperate data loggers were 

installed in City Hall. Locations and time period of data collection are shown in the table below.  

 

 
 

The Lighting, Relative Humidity, and Temperature Logger placed in the Finance Department 

shows the temperatures were fairly stable at 78-80°F during the data collection period.   

 

Note: The variations in data collection on July 10 are not from data collection in the Finance 

Department. The logger was launched the morning before it was installed and was carried 

around in a toolbox for several hours before it was placed at City Hall.  

 

 
City Hall – Finance Department – Ltg/RH/Temp 

 

This logger did not work correctly, as illustrated in the table below. 

 
City Hall – Basement Computer Room – Ltg/RH/Temp 

 

The lighting logger installed in the City Council Administration Office was on during building 

operating hours then turned briefly on a few nights per week for approximately an hour. This 

indicates that staff shut off the office fixtures when leaving the office at night and janitorial 

services turn them back on to clean and shut the fixtures back off when they leave.  
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City Hall – City Council Admin Office – Lighting Logger 

 

Based on the data the lighting logger collected in the City Council Chambers, the chambers were 

not used for a meeting during the data collection period. It only appears as if the room was 

occupied for a few minutes on July 10 and for a few minutes on July 21st. Occupants appear to 

have turned on the lighting when entering and shut off the lighting upon exiting. 

 

 
City Hall – City Council Chambers – Lighting Logger 

 

The fixtures in the Finance Department were left on for more hours per day than the fixtures in 

other areas of the building. This indicates that at the end of the work day, occupants do not shut 

off the overhead lights in the finance department open office. Instead, they leave the lights on 

until the janitorial service comes in later in the evening.  Late in the evening, around midnight, 

the lights are shut off by cleaning staff. There is no need to have the lighting on during the time 

period between the close of the office and the time that the janitors arrive. As such, this room is 

an ideal location for occupancy sensors.   

 
City Hall – Finance Department – Lighting Logger 

 

 

Public Safety and Fire Department 

 

 

 
Fire and Police – Fire: Front Desk – Lighting Logger 

 

 
Fire and Police – Police: Animal Control – Lighting Logger 
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City Hall Annex 

A motor data logger was placed on the Carrier 3 ton package unit on the community services 

patio to the north of the building.  Motor data loggers monitor on/off hours of air conditioning 

units by measuring the vibration of the motor. When the motor is on, the graph below should 

have a line along the “1” of the y-axis.  When the motor is off, the graph below should have a 

“0” along the y-axis. As illustrated, the graph below shows a “0”, or “Off” condition for the 

entire data collection period.  This indicates to us that the data logger did not work properly 

since we placed the motor logger when the motor was running on July 10, 2009.  

 

 

 
 

 
City Hall Annex – Exterior Air Handling Unit – Motor Logger 

 

Joslyn Community Center 

A motor logger was placed on the auditorium package unit and a lighting logger was placed in a 

fixture in the Oasis Room. Unfortunately, the logger placed in the auditorium package unit reset 

itself in late July and erased all the data collected during the logger data collection period.  As 

such, we did not include the output chart.  

 

The lighting logger placed in the Oasis Room worked.  As illustrated below, the lights in the Oasis 

Room are on several hours per day at least six days per week.  This is consistent with what 

building occupants and maintenance staff informed us. The senior citizens use this room to play 

cards and visit in this room for several hours per day.  

 

 
 

 
Joslyn Community Center – Oasis Room – Lighting Logger 

 

 

A motor logger was placed on the 7.5 hp motor on the air handling unit to the south side of the 

building. A lighting logger was placed on a fixture in the Visual Arts Room inside the building.  

 

 
 

Manhattan Heights Annex – Creative Arts Center 
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As illustrated in the lighting logger graph below, the lighting in this room was turned on and off 

a few times a day during the data collection period. Most art classes that take place in the hall 

are between an hour and two hours long. In most cases, the lights are on for approximately this 

amount of time. The data indicates that occupants tend to shut off the fixtures when they leave 

the space.  

 

 
Creative Arts Center – Visual Arts Room – Lighting Logger 

 

Below is the data from the motor logger.  Notice how the unit operated for very few hours 

during the 19 day data logging period.  Two things are immediately clear from this printout.  

First, the building occupants don’t call for cooling very much, even in the middle of July.  Second, 

the unit is not set on continuous fan operation.  Continuous fan operation would be necessary 

to ensure indoor environmental air quality. 

 

 
Creative Arts Center – Exterior Air Handling Unit – Motor Logger 

 

 

 

Live Oak Park 

A lighting data logger was installed in the south side of the main room in the Recreation Hall. As 

illustrated in figure below, the lights were only used a few hours per day.  This was expected 

since we were informed that this building is used by a few summer programs but is not occupied 

all day long. In addition, this building has east facing windows that allow natural light into the 

space, reducing the need for artificial lighting during many hours of the day.  

 

 
 

 
Live Oak Park – Recreation Hall – Lighting Logger 

 

Two data loggers were installed at this site. A motor logger was placed on the rooftop 

auditorium package unit and a lighting logger was placed on a fixture in the teen room in the 

community center.   
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Manhattan Heights Community Center 

As illustrated in the motor logger plot, the auditorium roof unit was on continuously for in 

excess of 24 hours on a couple of occasions during the logging period.  This can be corrected 

through the addition of a simple building automation system. 
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Manhattan Heights Community Center – Auditorium Roof Unit – Motor Logger 

 

As illustrated in the lighting logger plot, the teen room lighting is frequently turned on and off. 

There are several periods of time where the lighting is on for several hours at a time. There 

appears to be a trend of the lighting being on around the same time every day, indicating usage 

during those hours.  In addition, the repetitive on-off also could mean that people are good 

about turning lights off when they leave the room.  It also shows that the room is intermittently 

occupied; thus, a good candidate for occupancy sensors. 

  

 

 
Manhattan Heights Community Center – Teen Room – Lighting Logger 
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APPENDIX G. Renewable Energy Data 

 

Once the energy use at each site is optimized, it is recommended that the installation of solar 

photovoltaic panels be installed at the sites where installation is feasible. We define feasible 

solar locations based on: 

 

1. Roof space, ground space, and/or parking space available – The availability of space for 

a system and the space location and orientation is the first step in determining the 

feasibility of a solar system. 

a. Note: Fixed tilt solar photovoltaic systems perform best when facing south (180 

degree azimuth) and tilted at a tilt plus or minus 5° from the latitude of the site. 

Manhattan Beach is at 33.8° north, so to produce optimal solar energy, the 

system should face south and be tilted between 28.8° and 38.8° degrees.  

Typically this orientation is not feasible unless the system is being mounted on 

the ground because rooftop space constrains the space. More often, the system 

is oriented south with a 5-20° tilt. This orientation still produces good output 

and is easier to install, clean, and maintain.  

 

2. Shading – Site shading from vegetation and nearby buildings that may degrade 

performance of the system and orientation of the site.  

 

3. Safety and security – It is also important to consider the possibility of vandalism at the 

site and the need and cost for security, (cameras, fencing, etc). 

 

Using those criteria, we have developed a list of solar energy installation recommendations. 

We have proposed installation for 11 different solar energy systems to serve 13 different 

meters.   

 

Below is a summary of the recommended installation at each site.   A table summarizing the 

installations is provided below. 
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Polycrystalline modules have: 

 

- Good power to size ratio (approximately 12.8 W/SF) 

- Medium priced  

- Excellent life span / longevity. Usually also come with 25 yr warranty. 

- Ideal for small /medium roof areas 

 

 

Thin Film modules have a: 

- Low efficiency (approximately 5.8 W/SF). 

- Expected lifespan is less than crystalline panels. 

-  Optimal efficiency in hot weather, less effective in cooler conditions. 

-  3-6 month ‘breaking in’ period where long term output is exceeded. 

- Requires 2-3 times more panels and surface area for same output as crystalline.  

- Flexible and adheres directly to the roof or can be integrated into a new roof, so no 

racking system is required 

- Tends to be less expensive than other types of modules 

- It is a "low-light" technology. This means that the module is able to produce energy 

for more hours per day because it can absorb radiation and generate electricity 

when the sun is low on the horizon (early morning and evening).  

 

There are currently two ways to finance the solar photovoltaic system, as discussed below. 

 

1. City-Owned Systems – If the City purchases the systems, then the City will pay for the 

system(s) or take a loan for the system(s).  The City can expect to pay between 

$5.50/Watt - $8.00/Watt of solar installed before any rebates or incentives. The City will 

then receive a rebate from the California Solar Initiative at the current rate depending 

on the size of the system.  Currently, the rebate rate is $2.30/kW for systems under 50 

kW AC or $.32/kWh for five years for systems greater than 50 kW AC.  The rate will 

decrease to $1.85/kW for systems under 50 kW AC or $0.26/kWh for five years for 

systems greater than 50 kW AC after another 58MW of solar is reserved in SCE territory.  

 

As demonstrated in the financial analysis, this is not a lucrative rebate. Under these 

conditions, the payback for most solar photovoltaic systems paid for by the City will 

range from 15 to 20 years.  

 

2. Energy or Power Purchase Agreement (PPA) – Another option is for the City to sign into 

a Power Purchase Agreement, also known as a PPA, with an electricity generator.  The 

electricity generator, also known as the PPA Provider, will secure the funding for the 

project and build the system.  The Provider will then sell the electricity to the City at a 

contractual price for the length of the contract. The length of PPA contracts vary from 5-

25 years, depending on the scope of the project. The PPA provider is able to do this by 

securing tax credits, rebates, renewable energy credits, and other incentives that non-

taxable entities, such as local government, cannot always secure. At the end of the 

contract, most PPA Providers provide the option for the electricity purchaser (the City) 

to purchase the solar system and continue to use it until the end of its useful life. 

Otherwise, the system can be removed.  
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This method for investing in solar is beneficial because it will allow the City to have clean 

energy without the burden of paying a loan and/or the hassle of maintenance when a 

panel breaks.  The financial risks, system maintenance, and system energy production 

are typically the sole responsibility of the PPA Provider. In addition, agreed contractual 

prices for electricity eliminates the effect and risks of rising, volatile energy prices for 

the City and while also providing clean, dependable clean energy.  

 

There are other hybrid contracting methods available that PE Consulting would be 

pleased to assist with. 


