


PROJECT SUMMARY
A unique application of cogeneration (combined heating and power system) was applied at the Lake Forest II Community’s aquatic facility, 

reducing on-grid electricity use, significantly reducing heating and electricity costs, while reducing their carbon footprint. The Lake Forest II 

Master Homeowner’s Association (HOA), located in Orange County, CA, has several pools and spas at their central recreation facility that 

require year-round heating to serve the community.  Community facilities, and in particular, aquatic facilities, place major demands on 

power and heating resources and represent large investments to communities. The HOA applied a very unique green energy solution to 

their community that presented both sustainability and operational costs benefits. Prior to the cogeneration system installation, the HOA 

spent an average of $140,000 a year on electricity and $40,000 per year on natural gas. Cogeneration produced an average net annual 

savings of approximately $60,000 based on the same heating and power demand of heating one out of three pools. The HOA decided to 

heat all three pools, given the cost savings and still yielded a $34,000. By reducing on-grid electricity use and improving operational timing 

of electricity use and it also reduced their carbon footprint by 54%.

» cogeneration application for aquatic facilities
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ABOUT COGENERATION
Cogeneration is the simultaneous production of heat (usually in the form of hot water and/or steam) and power, utilizing one primary 

fuel, most commonly natural gas. Cogeneration is not new, as it is a proven technology that has been around for over 100 years.  Recent 

developments and refinements in both heat exchanger design and emission control systems, along with widening gaps in commercial 

natural gas and electric prices, have made this technology very competitive when compared to both Photovoltaic (PV) and Thermal Solar 

systems.

Facilities with cogeneration systems use them to produce their own electricity, and capture the unused excess (waste) heat for process 

steam, hot water heating, space heating, and other thermal needs. They may also use excess process heat to produce steam for electricity 

production or an adsorption chiller for air conditioning.
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REDUCE RESOURCE CONSUMPTION
The cogeneration system went online in August 2012. On-grid electricity consumptive use immediately dropped by more than 50%. While 

natural gas demand nearly doubled, the processing of this energy source is much cleaner, which contributed to the 54% carbon footprint 

reduction. Additionally, the facility now heats all three pools year-round, where as previously only one pool was heated.

» Cost savings realized even after adding heating year-round to two additional pools,
for a total of three pools. Savings would have been approximately $60,000

annually if they continued to heat only one pool.

Greenhouse Gas Emission Reduction is Equivalent to:
• Annual greenhouse gas emissions from 18.6 passenger vehicles

• C02 emissions from 9,988 gallons of gasoline consumed

• C02 emissions from 207 barrels of oil consumed

• C02 emissions from electricity use of 12.3 homes for one year

• Carbon sequestered by 2,285 tree seedlings grown for 10 years

• C02 emissions from 3,712 propane cylinders used for home barbeques

• Greenhouse gas emissions avoided by recycling 33.4 tons of waste instead of 

sending it to the landfill.
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INCORPORATING A TRIPLE BOTTOM LINE APPROACH 
TO INVESTMENT, DEVELOPMENT AND DESIGN DECISIONS

Comparing Other “Green” Technologies

Advanced Controls System Optimizes Operations and Maximizes Cost Savings

To reduce on-grid electricity use and overall power and heating costs, the HOA considered alternative energy sources such as PV solar 

and thermal solar to power and heat it’s two Junior-Olympic pools (3,350 ft² each) and it’s Adult pool (2,200 ft²). However, the solar 

system was only projected to save approximately $12,500 per year (15+ year payback) and required additional reserves to be set aside 

to replace expensive inverters every 10 years and panels every 20 years. Cogeneration, on the other hand, offers a $34,000-60,000/

year or approximately 20-30% annual cost savings (with straight comparison of heating demand before and after cogeneration system, 

savings is approximately $60,000/year) with only a five-year payback period, the savings includes on-going maintenance costs. In 

addition, the facility has also successfully decreased their carbon footprint by 54% by reducing their electricity consumption.

The system consists of a 75 kW cogeneration module installed in the existing main pump room to provide both power and heat for the 

facilities.  Heating of the pools and electric generation are optimized by a customized control system developed which allows for automatic 

unattended operation of the cogeneration system.  The control system continuously monitors and analyzes site power consumption and 

pool water temperatures so that power and heat are only generated when they can be consumed. The control system also monitors the 

electric utility loads so that even in the absence of heat demand, the cogeneration unit can run during “peak” demand periods, thereby 

minimizing “on peak” electric demand charges.  The entire control system was supplied with a secure internet connection which allows 

remote monitoring, control and data collection via an iPad or Windows PC.

» Solar and other clean energy technologies were infeasible due to high capital costs



INCORPORATING A TRIPLE BOTTOM LINE APPROACH 
TO INVESTMENT, DEVELOPMENT AND DESIGN DECISIONS

Reduced Natural Gas Rate Based on Increased Use

Increased Aquatic Facility Utilization While Still Realizing Significant Cost Savings

In addition to the significant cost savings, due to the installation of the cogeneration unit, a new small commercial rate was negotiated with 

the gas company which reduced the price of fuel by 50%. With the new rate in place, the HOA saved $7,000 in the two months prior to the 

cogeneration unit even going on-line. 

Based on the system’s efficiency, the HOA was able to save over $60,000 in operations costs at the aquatics facility. However, previously 

only one of the three pools were heated year-round. The cost savings allowed them to improve facility offerings to the community by heating 

all three pools year-round, while still realizing an annual cost savings of at least $40,000 and gaining significant additional revenue from 

swim club use year-round.

SOLUTIONS THAT BENEFIT BOTH CONSTRUCTION /
DEVELOPMENT COSTS AND LONG-TERM OPERATIONS COSTS 

• Reduced gas base rates to the HOA by 50% by re-classifying the use as commercial due to the increased gas used for the cogeneration
     process.

• Successfully integrated the cogeneration unit within the existing pool equipment building, avoiding the need for additional space or 
structure to house the system.

• Previously, all operations of the aquatic facility were essentially manual. A new automated controls system was programmed to provide 
remote access to the system, pre-programmed triggers to activate the unit and complete operator control all through an iPad, iPhone or 
computer.

• Prior to the cogeneration system installation, only two pools were heated by the HOA year round due to costs, but with the cogeneration 
system savings, the third pool is now heated year-round providing additional recreational benefit to the community.

• Allowed for heating of all three pools year-round, while still realizing at 22% overall operations cost decrease.
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» controls touch screen

» cogeneration equipment fit within existing
800 sf pool equipment room with a footprint
of 3.5’ w x 7’ l x 6.5’ h (sheet of plywood)


