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Introduction 
 
Opportunities to use wood energy to replace fossil fuels can provide increased economic benefits to all 
residents and businesses in New Hampshire and move the State toward the State’s goal of using 25% 
renewable energy by 2025. Nationally, the U.S. Department of Agriculture has directed the U.S. Forest 
Service to increase its wood to energy efforts as part of that Agency’s continuing focus on building a 
forest restoration economy connected to the management of all lands.  By placing a strong emphasis on 
developing renewable wood energy as a means toward restoring the nation’s forests, USDA strives to 
create and retain sustainable rural jobs, conserve forests, and address societal needs.  For these reasons 
the New Hampshire State Forester and the U.S. Forest Service have created the New Hampshire Wood 
Energy Council.  The Council has assembled a team comprised of individuals, organizations, New 
Hampshire businesses, industry associations, and non-profits interested in the sustainable use of forest 
resources and development of renewable energy alternatives.    
 
The New Hampshire Wood Energy Council serves as a national pilot, testing and refining tools to 
encourage the increased and sustainable use of wood for energy and promote clean technology 
methods.  The USDA Forest Service has provided financial and technical resources to support the work 
of the New Hampshire Wood Energy Council.  The North Country Resource Conservation and 
Development (RC&D) Area Council facilitates the organization and work of the Council.  A key 
component of the New Hampshire Wood Energy Council’s work is to provide direct technical assistance 
to public, institutional, and private facility managers to educate, evaluate, and encourage switching to 
modern, efficient wood fueled heating systems when appropriate.  This preliminary feasibility study is a 
key component to deliver that direct technical assistance where requested. 
 
The mention of specific products or brands in this study should not be considered as an endorsement of 
the product or brand.  The conclusions and recommendations included in this report are those of the 
author and do not necessarily represent the opinions of The New Hampshire Wood Energy Council or 
the U.S. Forest Service.  
 
Study Objective  
 
The Gorham Public Works Department has received a proposal from KR Heating and Pelletier 
Millwrights to install a biomass pellet hot water (hydronic) heating system to serve as the primary 
heating system for the garage.  The purpose of this assessment is to determine if the proposal that was 
developed for Public Works garage is: reasonable and should be pursued as written, if the project is 
viable with modifications, or if the project is not feasible.  Based on the assessment conducted by Rick 
Handley of Rick Handley & Associates, we find that the proposed project by KR Heating is technically 
feasible, but should be modified as outlined below.   We also find that the economics of the project 
need to be more clearly defined based on a new equipment cost estimate, long-term estimates of fuel 
prices, and financing costs including available grants.       
 
Building Description 

The Gorham Public Works garage serves as vehicle maintenance shop, equipment garaging, spare parts 
storage, employee break room, restrooms, and Gorham Public Works offices.  The building is a steel 
frame on a concrete foundation that extends 40 inches above ground.  The sides and roof are metal skin 
with 1 to 1 ½ inch of fiber insulation.  The building is approximately 7200 sq. ft. under roof.  A portion of 
the building under roof is unheated space used for Town recycling bins and records storage.  
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The heated area of the building is comprised of, a 2 bay maintenance area and a 3 bay garage separated 
by a two story enclosed area used for storage, break rooms, and restrooms. The two oil-fired furnaces 
are located on the second story of the partition area of the building.  Offices are in a separate wood 
frame structure attached to rear of the building.  It was reported that the offices were an existing 
structure that was moved to the site and added to the building.  The space houses two offices heated by 
electric resistance baseboard heaters.  It was reported that the metal roof covering the entire building is 
leaking and will need to be replaced.   
 
The two oil-fired furnaces are rated at 186,000 btu/hr. input each.  The furnaces are fairly new with an 
expected efficiency of 87 to 88%.  The Becket oil burner is rated at 1.2 gallons per hour is consistent with 
the rated input.  Public Works staff indicated that the furnaces are capable of heating the space but 
temperatures are kept in the 55 – 65 degrees in the bay areas in winter to save fuel oil.  More significant 
drops in temperature occur when opening and closing the doors.  A building heat loss calculation, 
prepared for KR Heating who submitted the proposal for the new hydronic system, rated the design day 
heat loss at 405,000 BTU/hr.  Fuel oil use for the past three heating seasons averaged 4736 gallons per 
year.    
 
KR Heating Proposal 

The Town’s existing proposal is to install two Tarm boilers (194,000 BTU/Hr. each) with 7 ceiling 
mounted fan coil units and hot water fin-tube radiators to replace the electric resistance heaters.  The 
proposal also included solar thermal panels to supply domestic hot water.  The total installed cost is 
$105,000 and including the solar panels.  Replacing the current forced air system with a new biomass 
hydronic heat system is good choice to achieve better control of heating and zoning of the heating 
system and improving indoor air quality.  The proposal that the Town received did not have a cost 
breakdown for each item.  We contacted the KR Heating who prepared the proposal and based on our 
discussion we believe that an installed system without the solar thermal would be in the $75,000 range.   
 
Rick Handley & Associates used the Wood Energy Resource Center Quick Assessment Tool (QAT) to 
estimate the pellet fuel use and economics.  The QAT estimates that pellet heating system would use 39 
tons of pellets (copy of the QAT report is attached); improving the overall efficiency of the building 
through improved insulation would lower the pellet usage.  The attached Quick Assessment tool 
projects an annual savings of $5025 using pellets vs. fuel oil, a 31% reduction in annual fuel costs.  The 
pellet price was confirmed at $239 / ton bulk delivery paid by Gorham Fire Department in the past 
week, the Town contract price $3.37 /gal. for heating oil price is from Rick Eichler.  The actual savings 
may be a bit higher because it does not take into account the cost savings in electric by eliminating the 
electric resistance heaters currently being used in the PW garage.  Wood pellet and fuel oil prices can be 
tracked from the New Hampshire Office of Energy and Community Services website 
http://www.nh.gov/oep/energy/energy-nh/fuel-prices/index.htm   
 
Regardless of biomass boiler equipment or configuration selected a thermal storage tank (TST) should 
be included as part of the system.  A TST will help the biomass boiler to run more efficiently by reducing 
the “cycling” of the boiler and allowing the biomass boiler to operate at full load.  The addition of the 
TST may only require a single boiler vs. the two boilers included in the proposal reducing the initial 
capital expense.  In addition another advantage of the TST is better response time to a call for heat – 
opening doors in coldest winter days causes the temperature drop rapidly and calls for immediate 
response from the heating system.  TST could respond immediately vs. a biomass boiler that may take 
several minutes to begin circulating hot water to the fan coil units.   
 

 

http://www.nh.gov/oep/energy/energy-nh/fuel-prices/index.htm
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Additional Observations  

Roof Replacement and Insulation  
 
The roof on the Gorham Public Works Garage is designated for replacement.  When the roof is replaced 
as much insulation as practicable should be added to the underside, R30 should be considered.  An 
option would be to install a “drop celling” that would reduce the heated volume of air that would be 
required to keep the bays areas comfortable.  In addition the area above the celling would remain colder 
and may reduce the icicles that were reported to form on the eves of the building in winter.  Care must 
be taken to ensure adequate air movement and ventilation so that moisture does not condense above 
the drop celling.  Side wall insulation should also be improved.   
 
Ventilation System and Carbon Monoxide Removals 
 
The garage has a Monoxivent system that is used to exhaust vehicle exhaust during maintenance.  While 
the Monoxivent system is critical in reducing a buildup of carbon monoxide and diesel particulates that 
are harmful to employees, it also exhausts heat from the space.  The Monoxivent system should be 
evaluated by a knowledgeable exhaust system company representative to determine if the equipment is 
appropriately sized.  Newer vehicles have lower emissions than vehicles vintage to the time when the 
system was installed.  We have attached a chart on the exhaust requirements for various heavy duty 
vehicles.  Reducing the fan power or installing a variable speed motor could help to control the 
exhausted air volume and help to maintain inside air quality while limiting the amount of heated air is 
exhausted.    
 
We also considered the option of installing a wood gasification (chunk wood) boiler vs. a pellet boiler.  A 
wood gasification boiler would need to have hot water storage as an integral part of the system.    In 
effect the wood gasification boiler would be fired to “charge” the hot water storage tank which would 
be used for the hydronic heat system.  The hot water storage tank would need to be larger than that for 
a pellet system due to longer cycles between “charges”. The primary advantage of the wood gasification 
boiler is lower cost biomass fuel, but it must be weighed against the additional labor required for staff 
time to care for the boiler and wood supply and would require education of operators.  Given that the 
overall system capital outlay required would be about the same as the pellet boiler, and weighing the 
lower biomass fuel cost vs. the increased labor, we eliminated the option.   
 
Recommendations 
 
Annual savings from an investment in a new pellet heating system are expected to be in the range of 
$5,000 with a capital cost of $60,000 to $75,000 for a simple payback of between 12 and 15 years.  The 
lower capital outlay vs. the KR Heating proposal is the result of eliminating the solar thermal and 
potentially going to a single pellet boiler vs. two.  The payback is longer than typical for investments in 
pellet heating systems because the Town has negotiated a good rate for fuel oil and because pellet 
prices are high relative to other areas in the Northeast.  If fuel oil costs increased to State average price 
the savings would increase to $5,750.   A 10% reduction in pellet costs could increase savings to $6,500 
per year.  In addition an appropriately sized thermal storage tank could provide the potential to install 
only one biomass pellet boiler instead of two potentially reducing initial capital costs, the existing hot air 
furnace could be used as a “peaking” heat source or provide emergency back-up if there was a pellet 
boiler outage.  A new hydronic heating system would provide non-economic benefits including better 
control of the building heating and provide better indoor air quality because it would not be 
recirculating air that has residual truck emissions.      
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While the initial capital outlay and payback may seem discouraging the upside potential and life-cycle 
benefits are favorable.  We fell the initial proposal is technically feasible and the investment reasonable 
with the modification suggested.  We recommend that the Town consider financing a new biomass 
pellet boiler, with thermal storage, that would be paid out of savings with a no-net-impact on the 
current budget for heating the Public Works garage.   
 


