Where Wood Works
Case Study: South Park School District RE-2

Welcome to South Park School District RE-2

When the new Fairplay middle school and high school opened on April 10, 2012, it was below freezing outside. But thanks to
locally produced wood chips and the school’s state-of-the-art “biomass” boiler, students and faculty were greeted by classrooms
economically heated to a comfortable 68 degrees – automatically.
In Colorado’s high country, the word “biomass” means wood used for heat and energy. Wood chips, wood pellets, and firewood. Here
in Park County, biomass means local jobs, healthier forests, and lower heating bills for their new school.

Fairplay, Colorado – 10,000' above Sea Level

Even though the new 124,000 sq. ft. school is built to high performance, energy efficient building standards, at just a few feet shy of
10,000 feet, it would have used and estimated 60,000 gal of propane a year. Instead, the school will be using approximately 400 to
500 tons of wood chips to replace much of this propane – saving an estimated $72,000 a year. While automatic biomass systems are
not cheap, but for this school, the $540K biomass system is a solid investment for the community. Their investment has an estimated
payback of less than 10-years – probably much less.
Though the idea of using wood to heat a building is prehistoric, burning wood cleanly (no detectable smoke when operating) and
conveniently (the system is fully automatic) isn’t easy. It took a lot of hard work, the right technology, the support of the community,
and the persistence and commitment of “Biomass Champions” – the individuals committed to making it happen.
To make the economics and logistics of wood chips work out, a biomass system really needs to be designed into the building from
the start: Where to put the large boiler room? How to deliver 22 ft. long chip containers? How to source a consistent supply of chips?
And how to integrate it with the school’s conventional heating system? (Adding a biomass system after a building has been designed
is usually too expensive or physically impossible.)

Good Timing and a Committed Champion
In 2009 the right combination of factors came together for
the Park County RE-2 School District: the District obtained a
state grant through the state’s BEST (Building Excellent Schools
Today) program, the taxpayers approved a bond issue to provide
District matching funds and some retired business leaders
became engaged in the project to provide specific business
expertise to help make the project successful.
The District School Board approved the concept of the biomass
heating system through the efforts of one of these businessmen,
Foss Smith, who had moved to town and was working with the
Colorado Governor’s Energy Office assessing and promoting
biomass projects around the state.

Foss Smith, Sustainability Champion
South Park School District RE-2, next
to the new OSBY wood chip boiler.


The Fuel

$22 per Million BTUs

$6 per Million BTUs

In many Colorado mountain communities, wood chips are a bargain compared to propane – less than a third the cost. (In energy
terms, wood chips cost about $6 per MMBTU and propane more than $22 per MMBTU.)
The school will use somewhere between 400 and 500 tons of local wood chips each year – most of that wood would have been
burned in slash piles or left to degrade – or worse, becoming fuel for a wildfire. Wood chips are a triple economic win for the
community: lower fuel cost, lower forest management costs, and nearly all of that money will remain in the local community.
While fuel costs compared to propane are very attractive, not all the biomass technology on the market is as clean or reliable as it
needs to be. That’s where the right technology partner is key.

The Biomass Boiler System
The heart of this biomass system is the OSBY wood chip boiler from
Sweden, capable of producing 3.4 million BTUs per hour. Why Sweden?
Over there, domestically grown wood makes up more than 20% of all
their energy. Reliable technology for cleanly burning wood has been a
national priority for many decades.
But a boiler is only one part of the system. The wood chips need to be
stored and then fed into the combustion chamber of the boiler, the hot
water integrated into the school’s heating system, and finally, the ash
needs to be removed.
To be practical in rural schools, the whole process needs to be
automatic. That’s where Forest Energy Systems from Show Low, AZ
comes in. They have designed and engineered a complete system
– from the mobile chip containers to the final ash removal system –
that is “about as automatic as biomass can be,” according their boiler
engineer, Dave Gibney.
Once a container full of wood chips arrives and is connected to the
system, the chips are automatically transported to the boiler using
heavy-duty augers. The control system monitors oxygen levels and
adjusts intake air fan speeds to maintain ideal combustion mixture
-- maximizing efficiency and minimizing smoke and other pollutants.
The ash from the small amount of wood material that can’t be burned
(primarily dirt and silicates in the bark) is automatically collected and
put into 50-gallon drums. The drums need to be emptied every few
weeks during the heating season depending on the quality of the fuel
and the amount of fuel used.

Modern biomass boilers, like this OSBY, are fully
automatic. From ignition to cleaning.
Below is the automatic ash removal system. The ash
cans only need to be cleaned ever month or so.

The Propane Boiler System
The hot water heated by the biomass boiler is then distributed throughout
the building, and directly controlled by the school’s energy management
system – just like any boiler.
Biomass systems take a while to turn on and off, and are most efficient
when running constantly at more than 50% firing rate. So the school has a
conventional propane boiler system that operates in the warmer months to
save wear and tear on the biomass system. The propane boiler also provides
supplemental heating on the very coldest days as well as serving as a backup.

In the colder months, the
large propane boiler on
the left serves as a back-up
system during the winter. But
during the warmer months,
when it isn't practical to run
the biomass boiler, it serves
as the main source of heat for
the school.

The Chip Containers
Most biomass systems around the country store their wood
chips in large covered bins or pits – about the size of a school
swimming pool. These are expensive, take up valuable space,
and are difficult to clean.
That’s why Forest Energy Systems developed unique
hydraulically controlled roll-off containers that serve two
purposes: transporting the chips from the source to the school,
and storing the chips at the school as they are fed into the
boiler.
The roll-off truck delivers the chip container and docks it to
the biomass system. Hydraulic hoses are connected, and the
docking gate opened. A container can be swapped out in less
than 10 minutes. The containers have what is known as a “live
floor” or a “walking floor”, which automatically moves the wood
chips into the auger feed system. It’s a very elegant solution to a
usually messy problem.
Each container holds about 11 tons of wood chips – enough
to heat the school on the very coldest days for about 4-days.
During most of the heating season, that means less than one
container a week.
The Fairplay system has 2 docking container bays, so the
biomass boiler can run continuously – even when one of the
containers is out being filled.

Automatic Docking System

Custom-designed containers dock with automatic auger to directly transport chips into the biolier's firebox.

The Bottom Line

Fairplay Schools is an excellent example of how wood can work in Colorado. At 10,000’, they need a lot of heat. Located near forested
lands, wood chips are affordable. And, most importantly, without access to low-cost natural gas, conventional heating is expensive.
If this sounds like your community, and you have a “Biomass Champion” or two ready to roll-up their sleeves, a biomass system could
make sense for you. Contact the Colorado State Forest Service’s Co-Wood program to learn more.
http://csfs.colostate.edu/cowood/

Technical & Financial Support
Many sources of technical and financial assistance are available to support your
wood-to-energy project. Private companies and consultants, as well as governmental
organizations can provide assistance along the way. Local, state, and federal
organizations also provide assistance in the form of grants, loans, and loan guarantees.
Many businesses and communities across Colorado have successfully applied for and
received financial assistance for their projects. Funds can be used for:
hh Woody Biomass Supply Planning

hh Education and Outreach

hh Feasibility Studies

hh Trainings

hh Operating Capital

hh Business and Market Planning

hh Technical Assistance

hh Woody Biomass Treatments

Contact the Colorado State Forest Service to help locate and access assistance for your
wood energy and non-energy projects. Visit us at csfs.colostate.edu.

Grants are NOT a substitute where underlying economics, technologies, and wood
supply is not demonstrated or sustainable.

The Colorado State Forest Service has produced this booklet, with assistance from the US Forest
Service, to help guide you and your team through the important but challenging task of making
wood work in Colorado.
No person in the United States shall, on the ground of race, color, or national origin, be excluded from
participation in, be denied the benefits of, or be subjected to discrimination under any program or activity
receiving Federal financial assistance. 42 U.S.C. 2000d

