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1 Portola District Energy Overview 
1.1 Project History 
 
The idea of utilizing woody biomass to provide thermal heating to facilities in Portola 
was conceived at the Sierra Institute for Community and Environment (Sierra 
Institute). The Sierra Institute has been working in Plumas County for almost 20 
years to promote a healthy local environment and rural economy by encouraging 
active participation in natural resource decisions and programs. 
 
To that end, the Sierra Institute applied for and received grant funds from the 
California Energy Commission (CEC) to create the Plumas Energy Efficiency & 
Renewable Management Action Plan (PEERMAP). One of the PEERMAP objectives 
is to create a local biomass network consisting of multiple biomass users (facilities 
that will adopt biomass as a source of thermal energy) and a plan for a central 
biomass supply chain utilizing woody renewables from local forest restoration 
projects. 
 
The Sierra Institute engaged Wisewood, Inc. to conduct several feasibility studies 
for facilities within Plumas County. To date, these have included Eastern Plumas 
Health Care (EPHC) and Portola High School (PHS) in Portola, CA; the US Forest 
Service Supervisor’s Office in Quincy, CA; and the US Forest Service’s Mt. Hough 
Ranger District outside of Quincy.  
 
The feasibility studies for both EPHC and PHS reported favorable conditions for 
utilizing biomass to heat the facilities. Each has a large heating load, ample space 
for the installation/integration of a biomass system, and an immediate need for 
system improvements.  
 
Due to their close proximity to each other, this report focuses on the potential for a 
district energy system that would provide thermal energy to multiple customers in 
Portola: Eastern Plumas Health Care, Portola High School, and the School District’s 
empty (but still maintained) former Elementary School.  
 

1.2 District Energy Overview 
 
District energy systems can include electricity production, but are more often 
designed for the local production and distribution of thermal energy. It is a highly 
efficient means of providing locally generated thermal energy for heating and 
cooling. District energy systems have two main elements:  
 

1. A central energy plant containing equipment that produces thermal energy 
in the form of steam or hot water for heating, or chilled water for cooling. 
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The central plant may also incorporate combined heat and power (CHP) 
units that produce both electricity and thermal energy. 
 

2. A network of insulated pipes to distribute the thermal energy from the 
central plant to the facilities.1 

 

1.3 The Opportunity 
 
The candidates for biomass conversion in Portola present an opportunity to achieve 
certain economies of scale by combining the heat loads for both facilities into a 
single heat production facility. Each facility has proven to be an excellent candidate 
for biomass, as shown in the feasibility studies previously conducted. By combining 
their heating needs, a single system could serve both institutions and may create a 
more efficient and cost-effective system than would be possible with two 
independent systems. 
 
Many options are available when designing a district heating system. The system 
can have one owner or many; be located centrally or closer to one entity or another; 
and have a larger range of appropriate boiler technologies available to choose from. 
In the case of Portola, administrators at each institution have indicated their desire 
to simply purchase heat from the plant operator, rather than own and operate it 
themselves. 
 
The desire for a third party to build, own, and operate the proposed facility presents 
both opportunities and challenges. An independent third party owner and operator 
can provide professional management of the system, including financing, fuel 
procurement agreements, and routine maintenance. This would relieve both EPHC 
and PHS from any responsibility to maintain the system on a daily basis, further 
stabilizing their budgets. 
 
At the proposed size of this system, a steady fuel supply should be relatively 
straightforward to procure, as it will be of a scale conducive to acquiring 
competitive pricing on the open market, but small enough that it can easily switch 
from one supplier to another without large disruptions in fuel supply. One challenge 
may be finding an owner/operator and appropriate funding. 
 
A centrally located district heating plant would also require each facility to maintain 
only a relatively small-footprint heat exchanger substation assembly on-site, as 
opposed to a new biomass boiler. Although the boiler and fuel will need a moderate 
amount of space, both EPHC and PHS will only need to accommodate the hot 
water supply and return lines at their facilities, as well as some minor electrical 
                                            
1 Community Energy: Planning, Development, and Delivery. International District Energy Association. Michael 
King. 2012. 
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control wiring. While EPHC will need to make some internal heat distribution 
conversions (from low pressure steam to hot water) within its building, PHS already 
uses a hydronic (water-based) heating system that can be directly connected to the 
proposed biomass system.  
 
Finally, district energy may present a unique opportunity to find funding that may 
not be otherwise available. After many years of unsustainable fire management 
practices across the United States, the US Department of Agriculture - Forest 
Service and other regional environmental groups are providing new and increasing 
levels of funds to address forest restoration needs. As part of and in conjunction 
with these initiatives, a number of State-level and private funding sources are 
increasingly interested in projects focused on innovations that use woody 
renewable energy sources and that contribute to community and environmental 
health.  
 
While municipal district energy systems are commonplace across Europe, they are 
still relatively uncommon in the US. A district energy initiative could provide Portola 
with a platform from which to seek both public and private funding, as well as 
attract national attention as a leader in alternative energy strategies. 
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2 Buildings served 
The proposed district energy system to be located in Portola would serve two 
primary anchor tenants: Eastern Plumas Health Care and Portola High School. The 
two facilities are approximately a quarter mile apart from each other, across S 
Gulling Street (see Figure 1, Section 3.5). 
 
Additional public facilities along S Gulling Street in Portola could be considered as 
future customers, should their heating bills make the cost of connection 
economically viable. These facilities include the Post Office, City Hall, Library, 
Courthouse, and pool, and will be discussed only briefly here, as they are not 
anchor loads and do not currently have heating bills sufficient to support 
interconnection, a determination primarily based on the estimated cost of installing 
buried supply and return piping. If the City of Portola can utilize existing Public 
Works equipment and crews for construction, this determination could change. 
 

2.1 Eastern Plumas Health Care 
 
Eastern Plumas Healthcare (EPHC) is a 9-bed critical access hospital serving the 
Portola community and surrounding environs. It is a one-story facility, serving 
10,000 local residents and thousands of summer visitors. The building is heated 
with oil-fired boilers and heating costs have been rising steadily for the Hospital. 

2.1.1 Existing Heating System 
EPHC currently uses steam for heat distribution, relying on dual oil-fired Burnham 
“Golden Cube” model boilers original to the building, circa 1969. These boilers are 
each rated at 3,350 MBH input capacity, with an output of 2,318 MBH each, 
achieving ~70% efficiency. These steam boilers are fired by Gordon-Piatt R10.2-0-
50 Burners each rated at 18-30 gallons per hour.  
 
In addition, a single oil-fired Bryan hot water boiler (manufactured in 1999) rated at 
1,500 MBH input with a Gordon Platt burner rated at 10.7 gallons per hour provides 
additional heat and hot water to the health care complex. 
 
The total annual oil bill for heating the hospital has been steadily climbing as rates 
increase. In 2011-2012, EPHC required over 37,000 gallons of fuel oil (diesel) for 
heat. At rates of $4 per gallon for heating oil, EPHC pays $145,000-150,000 per 
year for heat; costs were expected to be higher in 2012-2013, and an annual oil 
cost escalation rate of 5% was used in the financial pro forma based on historical 
increases. 
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2.1.2 Interconnection options 
Eastern Plumas Health Care currently relies on a combination of steam and hot and 
chilled water for climate control throughout the facility. Steam from the boilers 
adjacent to the hospital is used directly in a high-pressure air handler and is 
converted to hot water in a shell-and-tube heat exchanger before it is distributed 
throughout the facility. It is Wisewood’s recommendation that EPHC convert its 
high-pressure air handler to utilize hot water instead of steam, as converting this 
load appears to eliminate the need for steam, allowing for the easiest integration 
with a biomass district energy system, which would ideally produce hot water. 
Moreover, the elimination of steam could lower overall maintenance needs for the 
facility as a whole.  
 
Once EPHC has converted to a hot water distribution system, it will require only a 
single penetration in one of its exterior walls in order to interconnect piping from the 
central biomass heating facility with the hot water piping within the building.  

2.2 Portola High School 
 
The Portola Junior/Senior High School consists of a one-story campus with multiple 
buildings, serving approximately 250 students in grades 7-12. The majority of heat 
for the campus is generated centrally in oil-fired boilers and distributed throughout 
the school via a hydronic (water-based) heat distribution system, making an ideal 
candidate to connect to a district energy system. 

2.2.1 Existing Heating System 
Two boilers provide a large portion of the heat for the Portola campus, and the 
majority of the heating oil consumed by the school is consumed in the boilers. The 
two boilers are located in the mechanical room in the southwest corner of the 
Workshop building. The primary boiler is a Hurst #2 fuel oil (diesel)-fired hot water 
boiler, circa 2005, with 240 square feet of heating surface area. The Hurst boiler 
utilizes a Power Flame CR2-OB burner rated at 5.5-17.9 gallons per hour (~2,500 
MBH input at high fire). The Power Flame burner appears oversized for the Hurst 
boiler surface area and therefore likely runs at high fire only during a cold start.  
 
The older (circa 1966) Ray boiler continues to serve as backup, but is used sparingly 
and is soon to be retired (see Photos 1-4). The Ray boiler was originally 
commissioned as a steam boiler rated at 2.5 million BTUs per hour input, with 500 
square feet of heating surface area. This boiler was later converted to, and currently 
operates as, a hot water boiler. 
 
The school stores its fuel oil in two 10,000-gallon tanks located at the rear of the 
school. Its fuel use in 2011-2012 was 22,640 gallons of fuel at a cost of ~$79,500. 
Recent fueling has cost the district $3.75 per gallon, which was used as the oil price 
in the financial pro forma. 



Feasibility of Biomass District Energy for the City of Portola, CA 
May 2014 
 

 8 

2.2.1.1 Main School Building 

Heat is delivered to the main school building from the boiler room via buried 4” PEX 
hot water supply and return piping. It is converted into warm air in air handlers 
located in an attic mechanical room and distributed by air ducts throughout the 
interior portions the main school building. In addition, there are multiple air handlers 
providing zone heat in classrooms. Most of the air handling equipment is circa 1974. 

2.2.1.2 Band Building 

A separate band building with one large open space and several smaller rooms 
around its perimeter is heated by five hydronic unit heaters: two in the large space 
and three additional smaller units in the peripheral rooms. Three additional modular 
campus buildings are heated with electricity, but were outfitted with stub-ups for 
hydronic heat from the boiler room when the entire campus piping was upgraded 
last year to PEX piping. These modular buildings could be converted to hot water 
heat at any time in the future, potentially further lowering energy costs. 

2.2.1.3 Hastings Workshop Building 

The workshop building is heated separately because it has a high heat demand due 
to its dust vacuum system that results in a high rate of air exchange. The shop has 
its own Hastings #2 fuel oil (diesel) fired furnace using a Gordon Piatt burner rated at 
850,000 BTUs per hour output. Wisewood recommends including the Workshop in 
the biomass heating plan, but some energy efficiency improvements should be 
made to the building first, such as a more efficient vacuum system and improved 
insulation and windows. The cost of these improvements was not included in this 
cost assessment. 

2.2.2 Interconnection options 
Portola Junior/Senior High School is an excellent candidate to connect to a 
biomass-fired district heating system. Its multi-building campus already uses 
hydronic heat distribution as its primary heating medium, and its remaining electric-
heated buildings have been prepared to receive hydronic heat at each building. 
Because the proposed system would utilize the existing heat distribution network, it 
would also use the existing thermostats and central temperature controls, requiring 
virtually no training or behavioral change by school staff. We assume that the best 
point of interconnection from the planned district energy system to the High School 
will be in the cafeteria building. 
 

2.3 Old Portola Elementary School 
 
Adjacent to the Junior/Senior High School campus, and between the High School 
and Hospital, there is a set of buildings that previously housed the Portola 
Elementary School but now sits vacant. The School District continues to heat these 
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buildings to prevent them from freezing, costing the district approximately an 
additional $15,000 per year (this number is based on a verbal estimate 
communicated by the School District to the Sierra Institute). Under the proposed 
district energy system, these buildings would be connected to the heat loop, further 
reducing the School District’s total heating costs. 
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3 Boiler Options and Siting 
3.1 Fuel Quality 

3.1.1 Hog Fuel 
Hog fuel is the name given to low-grade wood fuel that is not screened or actively 
dried beyond that which can occur at the point of grinding or chipping. Hog fuel is 
readily available from most forest operations and lumber mills. It can be sourced 
directly from the forest and brought to its point of combustion, or can be stored for 
long periods of time (depending on moisture content) at a central distribution facility. 
This makes it an excellent fuel to purchase on the open market, as there are many 
competitive suppliers available in most forested areas. 
 
Hog fuel is the least expensive woody biomass fuel available, making it an attractive 
energy source. There are, however, several challenges to utilizing it as a fuel for 
boilers. Because of its highly variable quality (particle size, moisture content, foreign 
particles, species mix, etc.), the boiler systems that burn hog fuel must be much 
more robust than boilers burning a more uniform fuel - such as wood pellets - to 
avoid fuel handling difficulties and combustion issues such as clinkering (when 
wood ash melts and fuses together, requiring manual removal).  
 
These more robust boilers have more complexity in order to deal with the highly 
variable hog fuel, and a correspondingly higher price tag. While the reduced cost of 
hog fuel over the life of the boiler can offset any increase in capital costs, the initial 
expenditure needed to fund the system, as well as the additional space needed for 
equipment and fuel storage, may not be feasible for some projects. 

3.1.2 Select Fuel 
Select fuel (or “conditioned chip”) is a wood chip that has been, at minimum, 
screened for a more uniform particle size distribution and managed for moisture 
content. Because select fuel is either seasoned in the field or actively dried, it is 
both lighter than hog fuel and contains more available energy per unit weight.  
 
Drying can be achieved passively by allowing time for the wood to sit outside during 
the summer where it can reach a moisture content under 35% (wet basis) or less. 
Active drying by applying heat to the wood can reduce moisture to as low as 0%, 
but also requires additional equipment and energy to achieve these levels, making it 
a more expensive method. 
 
Select fuel is advantageous over hog fuel for several reasons. Because of its 
significantly lower moisture contents, select fuel burns more efficiently in a biomass 
boiler system. Because it contains less water, it can be more cost-effective to 
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transport. Select fuel is also generally more uniform in size than hog fuel, reducing 
the likelihood of mechanical error in the fuel handling system of the boiler. This can 
translate to reduced maintenance costs and a longer life of fuel handling equipment 
components. 
 

3.2 Wood Boiler Technology 

3.2.1 Modern Wood Boiler Technology 
Small-scale wood boiler technology has seen significant development in the past 
thirty years, primarily in Europe, but also in the USA. Some of the commonalities 
that exist among all of these modern boilers are the following: 
 

• Phased combustion (primary and secondary combustion chambers and 
independent air supply) 

• Combustion air preheating 
• Combustion chamber designs that allow long residence time in a secondary 

combustion chamber for complete burnout of all combustion gases 
• Well-insulated combustion chamber to help maintain high 

combustion !temperatures  
• Oxygen sensor and/or thermocouples and electronic controllers that 

automatically !modulate the air/fuel ratio according to the oxygen content and 
temperature of the flue gas 

• Forced combustion air supply to control firing rate as well as induced draft to 
maintain negative pressure in the combustion chamber 

• Ash drop-out systems in the primary combustion chamber as well as 
automatic ash removal 

• Moving grate (optionally water cooled) systems for difficult fuels (those with 
high moisture and ash content) 
 

All modern wood boilers utilize some of these characteristics to generate clean, 
automated heat from wood. 

3.2.2 Capacity 
To serve the two anchor tenants, EPHC and PHS (as well as the old Elementary 
School facility), Wisewood calculated that a boiler of approximately 1,600 MBH 
(approximately 78% of peak heat demand) would cover 94% of total thermal energy 
needs. This means that the existing fossil fuel boilers at each facility would meet 6% 
of heat demand, on average; most of this demand is represented on extremely cold 
(“peak”) days and during “shoulder” seasons, when outside temperatures are still 
cool, but heat is only required for a few hours in the morning or evening. During 
these times, fossil fuel boilers can be a more efficient heat source, as they can fire 
up and down within minutes, whereas biomass boiler systems require significantly 
longer warm-up periods.  
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A large thermal energy storage tank (hot water tank) can further reduce the need for 
fossil energy consumption and can improve overall wood boiler performance by 
isolating the wood boiler from fluctuations in demand that could cause the boiler to 
cycle excessively, allowing for longer, more efficient burn cycles that charge the 
buffer tank. The buffer tank then responds to short-duration heating demand. 

3.2.3 Fuel Handling 
Options for storing and handling wood chips onsite include: 1) a concrete bunker 
attached to the boiler building; and 2) portable metal bins designed to both store 
and feed wood chips. Within the concrete bunker, the floor of the fuel storage area 
would have a low-speed hydraulic scraper system that pushes the wood fuel 
toward the stoker system. To stoke the boiler with either fuel handling system, the 
fuel would drop into a large auger, drag chain conveyor or hydraulic ram feed into a 
metering bin, and then into the boiler furnace. 
 

3.3 Flue Gas Treatment 

3.3.1 Multi-cyclone 
After passing through the secondary combustion phase and exchanging its heat to 
the boiler water through the three-pass heat exchanger, the flue gas enters a multi-
cyclone array that drops out the majority of any fly ash particles that remain in the 
flue gas stream. When operated with clean dry fuel, most modern biomass boiler 
systems can achieve particulate emission levels at or below 100 mg/m3, which is 
considered a low level of emissions. This level of flue gas treatment is sufficient in 
most air quality jurisdictions for boilers of the size proposed. 

3.3.2 Electrostatic Precipitator 
If additional flue gas treatment is required, an electrostatic precipitator (ESP) could 
be added that will remove over 90% of the remaining particulate matter in the flue 
gas stream. Due to air quality concerns in Portola, Wisewood included an ESP in 
the conceptual design and cost estimate. The inclusion of an ESP in the system 
could further reduce the already low particulate emissions to a level of 
approximately 10-20 mg/m3, which is considered to be a very low emission rate.  
 
The added cost of the ESP (approximately $310,000) would cover the cost of the 
ESP equipment itself, the additional electrical power and control requirements, and 
the additional costs associated with the larger concrete pad needed to support the 
ESP housing, which has a footprint equal to that of the biomass boiler itself. The 
inclusion of the ESP should only be considered after consulting with local and State 
air quality authorities, and after the final choice of boiler technology has been 
decided upon (which is in large part a function of fuel source). If a consistent source 
of clean, dry wood chips can be guaranteed, emissions levels approaching 20 mg/ 
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m3 may be achievable without the ESP. Thus an ESP should only be considered on 
an “as needed” basis. 

3.4 Siting Needs 
 
A district energy facility will need approximately 30 x 60 feet of space for its 
building, fuel storage, and vehicle access (not including the optional ESP system). 
Approximately half of this footprint will be comprised of fuel storage in the form of a 
concrete bunker or fuel bin storage area, as described above. The other half will 
house the boiler, controls, and other auxiliary equipment. When fuel trucks arrive, 
they will need easy access to approach the boiler facility, unload their contents, and 
exit.  

3.5 Available Space 

3.5.1 Eastern Plumas Health Care Property 
EPHC has expressed their willingness to provide a parcel of land (via lease) to place 
the boiler system on their property. To serve the Hospital and School, the ideal 
location for this proposal would be along the access road, due south of the 
Hospital, at the northwest corner of the athletic fields (see Figure 1 below). This site 
would allow easy access by fuel trucks, keep any noise associated with fueling or 
maintenance far away from the facilities, and keep trenching costs to a minimum.  
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Figure 1. Map of the proposed District Energy system. DE plant and heat distribution piping shown in red. 
Facilities to be served shown in orange. From North to South: Eastern Plumas Health Care, old Portola 
Elementary School, and Portola Junior/Senior High School. 
 

3.5.2 Portola School District Property  
Another possible location for the facility is on the land immediately across S Gulling 
Street from the EPHC property. This space, owned by the School District, would 
also provide an ideal location for the District Energy system. It has ready access for 
fueling and maintenance, would minimize trenching costs, and would keep any 
associated noise away from all active facilities.  
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4 Project Economics 
4.1 Wood Fuel Demand 
 
The total annual fuel needs for a biomass District Energy system are estimated to be 
680 tons of wood chip fuel. At an estimated $50/ton delivered and a moisture 
content of 35%, the total annual wood fuel cost would be ~$34,000, exclusive of 
operating and maintenance (O&M) costs and the remaining low load and peak load 
propane consumption, estimated at 5,500 gallons. 

4.2 Construction Costs 
 
The total estimated cost of constructing a 1,600 MBH biomass boiler system and 
2,000 feet of district heating pipe is $3,272,727. This number includes all 
construction costs, project development fees, construction administration, 
permitting, and startup and commissioning of the system. This also includes an 
optional electrostatic precipitator (ESP) to minimize the amount of particulate matter 
released into the air in consideration of Portola’s status as a Non-Attainment Area. 
 
Of this amount, the major equipment costs are $1,349,600, which includes: a 
1,600 MBH biomass boiler; electrostatic precipitator; trenched piping to Eastern 
Plumas Health Care; and trenched piping to Portola High School (as well as the old 
Elementary School). Major equipment accounts for 41.2% of the total project 
budget. 

4.3 Operations and Maintenance 
 
The 1,600 MBH biomass boiler is estimated to cover 94% of the facilities’ total 
heating needs. The boiler system is projected to reduce the combined heating oil 
expenditures of all three facilities from approximately $254,000 to approximately 
$33,800 for wood fuel, $13,300 for remaining heating oil needs (during peak and 
shoulder heating seasons), and $4,300 for electricity to run the boiler, for a 
combined new heating fuel cost of $51,500. This represents a reduction in total 
heating fuel costs of 80%.  
 
Annual operations and maintenance costs are estimated to be $33,600, including 
all labor, maintenance, lease fees, taxes, any administrative costs such as legal and 
accounting, and a reserve fund for any major equipment replacements needed 
throughout the life of the boiler (such as the refractory).  
 
The total operations and maintenance budget is estimated at $85,000 annually 
(fueling and O&M combined).  This results in approximately $169,000 ($254,000 
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less $85,000) of free net cash flow from operations of the biomass boiler to finance 
the construction of the system.   
 
The full economic analysis and financial pro forma can be found in Appendix C.   

4.4 Ownership Options 
 
The proposed Portola District Energy (PDE) system would sell thermal energy (in the 
form of hot water) to its customers (EPHC and PHS) that would be delivered via 
underground, insulated pipes. At each facility, a small metering substation would be 
installed to measure the total amount of thermal energy consumed by each 
building. The owner of PDE would then bill each customer according to a 
predetermined rate schedule for the energy (BTUs) used in any given month.  
 
Under this arrangement, a third-party owner of the PDE system would be 
responsible for all fueling, maintenance, and operations of the system components 
up to and including the metering substations. They would maintain a lease 
agreement with the owner of the property chosen to place the biomass system 
(currently recommended as a lower portion of the EPHC grounds that is central to 
all facilities under consideration) for the life of the system. 
 
The final owner/operator of PDE may not and need not be the same entity that 
develops the system. Various financing options available allow for the possibility that 
one company may take on the construction risk of the project and sell the project to 
another entity as a “turn-key” system upon its successful startup and 
commissioning. Depending upon which interested parties decide to take on the 
construction of the project and when, long-term ownership may become more 
attractive to non-construction firms that could take on the project after it has been 
fully developed and all costs are known.  

4.5 Project Finance 
 
Wisewood has identified several possible avenues for project finance. Because of 
the high up-front capital costs, an initial incentive would enhance the project’s 
financial viability and returns to potential investors. Two promising programs could 
offer Portola District Energy grant assistance of up to 35%. 
 
The California Energy Commission (CEC) offers grants to help fund energy efficiency 
and renewable energy projects. Based on the funds available in recent CEC 
program offerings that target Community Energy systems, the PDE project could 
qualify for up to approximately $1.6 million in grants. The Wisewood financial model 
indicates that approximately $1.2 million (or ~35%) in grant funds would be required 
to lower the simple payback from 19.3 years to 12.5 years and therefore be 
economically viable to the right mix of investors. In the model, these grant dollars 
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would be leveraged to secure a loan for the balance of construction costs 
(approximately $2.1 million). 
 
Another program, the Federal New Markets Tax Credit (NMTC), aims to provide 
financial incentives in qualified geographic areas that are in need of economic 
revitalization based on a set of economic indicators defined by the US Treasury. 
Large investors can take advantage of Federal tax incentives and pass along a 
portion of the savings to projects spurring investment in disadvantaged areas. The 
NMTC is a complex funding mechanism that requires extensive legal and 
accounting work to be implemented. Because of these transaction costs, most 
interested financers prefer to bundle several projects together into one larger 
package, thus reducing the per unit professional fees through economies of scale. 
PDE is an excellent candidate for the NMTC program, assuming it can join a larger 
bundle of projects to be financed concurrently. If utilized, the NMTC program could 
assist with up to approximately 35% of project costs, or $1.2 million for PDE.  
 
If one of the programs described above could be utilized to provide at least 35% 
subsidy, the Portola District Energy project could be attractive to certain long-term 
investors. The current Wisewood financial model assumes that the remaining 65% 
of project costs could be financed through a loan with an interest rate of 6% and a 
20-year fixed repayment term.   

4.6 Cost to the Customer 
 
Under the proposed third-party ownership model, the customers of the system 
(EPHC and PHS) would purchase thermal energy from the owner of PDE. They 
would have no maintenance or operations responsibility for any of the biomass 
equipment, but would need to maintain their heating distribution systems within 
their respective facilities to properly accept and distribute the heat for the life of the 
system.  
 
The current Wisewood financial model analysis pegs costs in Year 1 to match the 
customers’ current heating costs ($254,850 combined). This cost would increase 
annually at a set price escalator (currently 2.0% in the financial pro forma). The 
advantage of this model to the thermal energy customers over their continued use 
of heating oil is that their heating costs would be known for the life of the system, as 
opposed to the volatilely-priced heating oil, which, on average, has escalated at 
more than 5.8% annually, and which Wisewood models, conservatively, at 3.5%.  
 
By Year 30, the projected cost savings of biomass over heating oil are calculated to 
increase to over $238,000. Over the 30-year life of the system, this means that 
customers can expect to save a combined $2.8 million. For critical Portola 
institutions such as Eastern Plumas Health Care and Portola Junior/Senior High 



Feasibility of Biomass District Energy for the City of Portola, CA 
May 2014 
 

 18 

School, these savings could translate directly into additional services provided to 
the community.  
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5 Conclusion 
The opportunity to connect Eastern Plumas Health Care and Portola Junior/Senior 
High School together via a district energy system is an innovative concept, and one 
that needs to be considered within the broader context of the economic 
development goals for Portola and Plumas County before it can be declared either 
feasible or desirable.  
 
Given that the heating loads of the prospective anchor customers are significant 
and that they are located close together geographically, a District Energy project in 
Portola is physically feasible. However, financial feasibility of such a project will 
depend on many variables. A key metric for evaluating the financial feasibility of any 
project is something called "simple payback." This is a relatively basic metric that 
divides total upfront capital costs by annual cash flow from operations to determine 
how many years it will take to recover the upfront investment. The project as 
currently estimated has a simple payback of approximately 19 years. Wisewood 
believes that this figure needs to be closer to 12 years in order to increase the 
chances of securing market based project financing.   
 
One way to reduce the simple payback of this project from approximately 19 years 
to 12 years would be to secure an upfront project cost subsidy in the amount of 
roughly 35% from either grants or tax credit programs. Other key variables that will 
affect financial feasibility are both sources and prices for long-term project debt and 
equity. In order to engage in structured project finance, it is essential to isolate the 
annual net operating costs and revenues of a biomass District Energy system. 
Wisewood has completed this essential analysis as part of this report (see Appendix 
C for Financial Pro Forma). 
 
If the PDE system is built, it could be expanded to cover additional buildings in 
Portola, such as the cluster of public buildings on S Gulling Street (discussed briefly 
in Section 2) at a future date, should community interest and/or energy prices 
suggest that this option makes economic sense. Alternatively, if individual biomass 
boiler systems are constructed at each facility (as discussed in the previously 
completed feasibility studies for the respective facilities), it could be more difficult for 
the community to pursue a District Energy system in the future, given that one or 
more of the key anchor tenants (EPHC and PHS) would already be using biomass 
individually.  
 
The question of whether a District Energy project is feasible thus becomes one of 
immediate economic imperative in contrast to long-range strategic vision for the 
economic development of Portola and Plumas County in relation to its natural 
resource base. Implementing a biomass heating system at either facility as a stand-
alone project could serve the immediate goals (lowered heating costs and a shift to 
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renewable, local fuel) of either facility. However, the long-term potential to utilize 
more local biomass as a replacement to fossil fuels could be greatly and positively 
impacted by the installation of a District Energy project between EPHC and PHS, as 
it would set the stage for future expansion. A District Energy project could also be a 
compelling catalyst and market signal to the rest of Plumas County and the State of 
California in regards to the forward-thinking community leadership of the City and 
County, along with the economic viability of future District Energy biomass systems 
in the region.   
 
  



Feasibility of Biomass District Energy for the City of Portola, CA 
May 2014 
 

 21 

 
 
 
 
 
 

Appendix A:  
Site Photos 

 
  



Feasibility of Biomass District Energy for the City of Portola, CA 
May 2014 
 

 22 

Eastern Plumas Health Care 
Photo 1. Dual oil-fired Burnham “Golden Cube” model steam boilers, circa 1969 
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Eastern Plumas Health Care 
Photo 2. Name plate for oil-fired Burnham “Golden Cube” model boilers  
 

 
 
Photo 3. Name plate for Gordon-Piatt oil-burner  
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Eastern Plumas Health Care 
Photo 4. Bryan oil-fired hot water boiler, circa 1999 
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Portola Junior/Senior High School 
Photo 5. Hurst oil-fired boiler (2005) 
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Portola Junior/Senior High School 
Photo 6. Nameplate for Hurst boiler 
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Portola Junior/Senior High School 
Photo 7. Nameplate for Power Flame burner on Hurst boiler 
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Portola Junior/Senior High School 
Photo 8. Ray boiler (1966) 
 

 
 
Photo 9. Nameplate for Ray boiler 
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Portola Junior/Senior High School 
Photo 10. Nameplate for Ray burner on Ray boiler 

 

 
 
 
All photos: Wisewood, Inc. 
 

  



Feasibility of Biomass District Energy for the City of Portola, CA 
May 2014 
 

 30 

 
 
 
 
 
 

Appendix B:  
Energy Model 
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Portola District Energy
Wood-Fired District Energy
Energy Calculations Contact Andrew Haden 
Group A: EPHC, PHS, PES (abandoned) Phone (503) 706-6187

Email andrew@wisewood.us
Client Portola District Energy Project Wood-Fired District Energy Address 1001 SE Water Ave, Suite 255

Location Portola, CA System Output (MBH) 1600 Portland, OR  97214
Contact Jonathan Kusel Fuel Type Forestry Residuals

Date 5/27/14 Workbook Version 3.9.8A

Exisiting fossil fuel consumption (MMBtu/HDD) 1.200 Max. electrical demand (kW) 10 Current heating oil use, [gal/yr] 63,000
Existing Boiler Eff. 70% Average electrical demand (kW) 6.5 Current propane use, [gal/yr] 0

Calculated exisiting heat input (MMBtu/HDD) 0.840 Annual use (kWhr) 36197 Current heating oil cost, [$/yr] $236,250
Energy Efficiency Measures (EEMs) 0% Estimated reduction in heating oil use 94% Current propane cost, [$/yr] $0

Wood Boiler Eff. (w/ pipe losses) 80% Boiler output, high-fire (MBH) 1600 Projected wood fuel use, [tons/yr] 677
Heating oil cost, $/gal. $3.75 Boiler output, low-fire (MBH) 320 Projected heating oil use, [gal/yr] 3,674

Propane cost, $/gal. $2.40 Average boiler output (MBH) 1039 Projected wood fuel cost, [$/yr] $33,844
Electricity cost, $/kWhr 0.12 Wood MC, wet weight basis 35% Projected heating oil cost, [$/yr] $13,778

Wood fuel cost, $/green ton $50.00 Energy of Wood, mmBtu/ton, LHV 10.7 Projected add. elec. cost, [$/yr] $4,344
Fossil fuel cost, $/mmBtu $26.98 Energy of heating oil, Btu/gal, HHV 139000 Operating hours per day 18.9
Wood fuel cost, $/mmBtu $4.69 Energy of propane, Btu/gal, HHV 92000 Operating hours, yr 5575

Month Applicable Heating Degree 
Days  [HDD]

Current gross fossil energy 
consumption, [MMBtu]

Current net space heat 
energy input [MMBtu]

Projected net space heat input 
after EEMs [mmBtu/mo]

Projected gross wood energy 
consumption, [MMBtu]

Projected gross fossil energy 
consumption, [MMBtu]

September 229 275 193 193 227 38
October 542 651 455 455 536 62

November 893 1072 750 750 883 74
December 1057 1269 888 888 1046 71
January 1009 1211 848 848 998 61
February 868 1042 729 729 859 64
March 911 1094 766 766 901 47
April 676 811 568 568 668 32
May 456 548 383 383 451 22
June 315 378 265 265 311 13
July 180 216 151 151 178 11

August 159 191 134 134 157 0

Yearly Total, or  Avg, 7295 8,757 6,130 6,130 7,216 495

Net fossil energy savings, [MMBtu/yr] 8,262
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Portola District Energy
Wood-Fired District Energy
Energy Calculations 

Client Portola District Energy Project Wood-Fired District Energy Contact Andrew Haden 

Location Portola, CA System Output (MBH) 1600 Phone (503) 706-6187
Contact Jonathan Kusel Fuel Type Forestry Residuals Email andrew@wisewood.us

Date 5/27/14 Workbook Version 3.9.8A
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Portola District Energy
Wood-Fired District Energy
Energy Calculations 

Project Portola District Energy Boiler Option Wood-Fired District Energy Contact Andrew Haden 
Location Portola, CA System Output (MBH) 1600 Phone (503) 706-6187
Contact Jonathan Kusel Fuel Type Forestry Residuals Email andrew@wisewood.us

Date 5/27/14 Workbook Version 3.9.8A

Wood Boiler "Right-Sizing" Tool

 Boiler Output [MBH] Fossil Fuel Displaced
15 94%
10 1%
30 3%
60 7%

150 17%
300 32%
400 41%
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800 68%

1000 79%
1200 86%
1250 88%
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Appendix C:  
Financial Pro Forma 
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Portola District Energy
Project Cost Estimate

Boiler Option Wood-Fired District Energy Orig. Date 23-Jan-14 Contact Andrew Haden 
System Output 1,600 MBH Rev. Date 27-May-14 Phone (503) 706-6187
Fuel Type Forestry Residuals Version 3.9.8A Email andrew@wisewood.us

Unit Est. Install Install Install Line % Total
Item Description Unit Qty Cost Hours Equipment Materials Labor Total Project

CONSTRUCTION COSTS

Civil/Structural

Site Preparation and Demolition SF 4,000 2$                    0 -$           -$             -$           8,000$           0.2%
Excavation CY 590 40$                  0 -$           -$             -$           23,600$         0.7%
Concrete (Building, Equipment and Fuel Bunker) CY 90 500$                320 5,000$        45,000$        24,000$      74,000$         2.3%
Boiler Building (Pre-engineered Steel) SF 1,600 30$                  320 -$           48,000$        24,000$      72,000$         2.2%

Subtotal Civil/Structural 640 5,000$        93,000$        48,000$      177,600$       5.4%

Mechanical 

Fuel Storage and Conveyance
Walking floor EA 1 29,000$           80 3,000$        29,000$        6,000$        38,000$         1.2%
Hydraulic stoker EA 1 22,000$           40 -$           22,000$        3,000$        25,000$         0.8%
Wood chip fuel bunker retaining wall EA 1 8,000$             16 -$           8,000$          1,200$        9,200$           0.3%

Subtotal:  136 3,000$        59,000$        10,200$      72,200$         2.2%

Biomass Boiler
Wood Chip-Fired Hot Water Boiler (1600 MBH) EA 1 390,000$         160 3,000$        390,000$      12,000$      405,000$       12.4%
Hot Water Storage Tank (1000 gal.) EA 1 30,000$           40 -$           30,000$        3,000$        33,000$         1.0%
Breeching and Stack (12") FT 40 400$                16 -$           16,000$        1,200$        17,200$         0.5%
Boiler Pumps EA 2 1,250$             16 -$           2,500$          1,200$        3,700$           0.1%
Boiler Piping FT 50 30$                  32 -$           1,500$          2,400$        3,900$           0.1%

Subtotal:  264 3,000$        440,000$      19,800$      462,800$       14.1%

Electrostatic Precipitator (ESP)
ESP EA 1 120,000$         240 -$           120,000$      18,000$      138,000$       4.2%
Breeching (10" DBL WALL) FT 20 200$                40 -$           4,000$          3,000$        7,000$           0.2%
Support Steel LB 1,000 2$                    32 -$           2,000$          2,400$        4,400$           0.1%

Subtotal:  312 -$           126,000$      23,400$      149,400$       4.6%

Plumbing
Utiilties-Water FT 200 25$                  32 -$           5,000$          2,400$        7,400$           0.2%
Utilities-Sewer FT 200 30$                  32 -$           6,000$          2,400$        8,400$           0.3%

Subtotal:  64 -$           11,000$        4,800$        15,800$         0.5%

EPHC - District Heating Piping (all labor, trenching and back fill included in pipe costs)
4" Preinsulated PEX FT 806 400$                0 -$           322,400$      -$           322,400$       9.9%
PEX Vaults EA 3 1,500$             40 -$           4,500$          3,000$        7,500$           0.2%
PEX Fittings EA 60 50$                  40 -$           3,000$          2,070$        5,070$           0.2%
DE Meter EA 2 10,000$           24 -$           20,000$        1,800$        21,800$         0.7%

Subtotal:  104 -$           349,900$      6,870$        356,770$       10.9%

PHS/PES - District Heating Piping (all labor, trenching and back fill included in pipe costs)
4" Preinsulated PEX FT 1,293 400$                0 -$           517,200$      -$           517,200$       15.8%
PEX Vaults EA 4 1,500$             40 -$           6,000$          -$           6,000$           0.2%
PEX Fittings EA 80 50$                  40 -$           4,000$          2,760$        6,760$           0.2%
DE Meter EA 2 10,000$           24 -$           20,000$        -$           20,000$         0.6%

Subtotal:  104 -$           547,200$      2,760$        549,960$       16.8%

Mechanical Contractor
Per Diem 123 Man Days $150.00 $18,450 $18,450 0.6%
Travel 24.6 Man Weeks $300.00 $7,380 $7,380 0.2%

Subtotal:  -$           -$             25,830$      25,830$         0.8%

Subtotal Mechanical Installation 984 6,000$        1,533,100$   93,660$      1,632,760$    49.9%
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Electrical

Control Wiring 160 12,000$        13,600$      25,600$         0.8%
Power Distribution 80 15,000$        6,800$        21,800$         0.7%

Subtotal Electrical 240 -$           27,000$        20,400$      $47,400 1.4%

Permitting

Boiler Permit 1,500$           0.0%
Building Permit 3,500$           0.1%
Electrical Permit 1,000$           0.0%

Subtotal Permitting $6,000 0.2%

Miscellaneous

Freight to Project Site 20,000$         0.6%

Subtotal Miscellaneous $20,000 0.6%

Subtotal Direct Costs 1,864 11,000$      1,653,100$   162,060$    1,883,760$    57.6%

Contingency and Unlisted Items - Direct Costs % Direct Costs

Construction Contingency 10.0% 188,376$       5.8%
Unlisted Items 8.0% 150,701$       4.6%

Subtotal Contingency - Direct Cost 339,077$       10.4%

Indirect Costs % Direct Costs

General Conditions 4.0% 75,350$         2.3%
Overhead 1.0% 18,838$         0.6%
Profit 10.0% 188,376$       5.8%
Liability Insurance 1.8% 32,966$         1.0%
Construction All Risk Insurance 0.6% 11,303$         0.3%
Payment & Performance Bond 3.0% 56,513$         1.7%

Subtotal Indirect Costs 20.4% $383,345 11.7%

Subtotal Construction Costs 2,606,182$    79.6%

DEVELOPMENT COSTS

Engineering, Procurement and Construction Services % Construction Cost

Civil/Mechanical/Structural Engineering 7.0% 182,433$       5.6%
Project Management 3.0% 78,185$         2.4%
Construction Management 3.0% 78,185$         2.4%
Testing, Training and Start-up Assistance 2.0% 52,124$         1.6%

Subtotal: 390,927$       11.9%

Soft Costs % Construction Cost

Legal 10,000$         0.3%
Accounting 5,000$           0.2%
Developer Fee 10.0% 260,618$       8.0%

Subtotal: 275,618$       8.4%

Subtotal Development Costs 666,545$       20.4%

Total Project Cost 3,272,727$   100.0%
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Portola District Energy
Wood-Fired District Energy Contact Andrew Haden 
Sources and Uses of Funding Phone (503) 706-6187
27-May-14 Version 3.9.8A Email andrew@wisewood.us

Construction Period Permanent Period

Sources of Funding Total % of Total Sources of Funding Total % of Total
Grant 1,145,455$     35% Permanent Period Equity -$                     0%
Debt 2,127,273$     65% Permanent Period Grants -$                     0%
Total Sources of Funding 3,272,727$     100% Permanent Debt:

Uses of Funding Total % of Total Senior Loan 2,127,272.84$      100.0%
Construction Costs 2,606,182$     80%
Development Costs 666,545$        20% Subtotal Permanent Debt $2,127,273 100.0%
Total Uses of Funding 3,272,727$     100% Total Sources of Funding 2,127,273$           100.0%

Funding Surplus (Gap) -$               0.0%
Senior Loan

Amount 2,127,273$  
Construction Period Financing Assumptions Interest Rate 5%

Term (Years) 20
Construction Loan Debt Service (Annual) $106,038

Amount 2,127,273$    DCR 1.60
Interest Rate 6%
Term (Months) 12
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Portola District Energy
Wood-Fired District Energy
30-Year Operating Pro Forma Contact Andrew Haden 

Phone (503) 706-6187
Rev. Date 27-May-14 Email andrew@wisewood.us
Boiler Option Wood-Fired District Energy
System Output 1,600 MBH

Version 3.9.8A

Annual
Annual Cost 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Cost Escalator 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Existing Heating Cost $254,850 3.5% $254,850 $263,770 $273,002 $282,557 $292,446 $302,682 $313,276 $324,240 $335,589 $347,334 $359,491 $372,073 $385,096 $398,574 $412,524

District Energy Heat Price $254,850 2.0% $254,850 $259,947 $265,146 $270,449 $275,858 $281,375 $287,002 $292,743 $298,597 $304,569 $310,661 $316,874 $323,211 $329,676 $336,269

Net Savings to Connected Public Institutions $0 $3,823 $7,856 $12,108 $16,588 $21,307 $26,273 $31,498 $36,991 $42,765 $48,830 $55,199 $61,884 $68,899 $76,255

PORTOLA DISTRICT ENERGY, LLC

Gross Revenue from Energy Sales $254,850 2.0% $254,850 $259,947 $265,146 $270,449 $275,858 $281,375 $287,002 $292,743 $298,597 $304,569 $310,661 $316,874 $323,211 $329,676 $336,269

Proposed District Energy System Operating and Maintenance Cost 

Fuel
Heating Oil 13,345$        3.5% 13,345$        13,812$        14,295$        14,795$        15,313$        15,849$        16,404$        16,978$        17,572$        18,187$        18,824$        19,483$        20,165$        20,870$        21,601$        
Wood 33,844$        1.5% 33,844$        34,352$        34,867$        35,390$        35,921$        36,459$        37,006$        37,561$        38,125$        38,697$        39,277$        39,866$        40,464$        41,071$        41,687$        
Electricity 4,344$          1.5% 4,344$          4,409$          4,475$          4,542$          4,610$          4,679$          4,750$          4,821$          4,893$          4,966$          5,041$          5,117$          5,193$          5,271$          5,350$          

Subtotal Fuel Cost 51,532$        51,532$        52,572$        53,637$        54,727$        55,844$        56,988$        58,160$        59,360$        60,590$        61,851$        63,142$        64,466$        65,822$        67,213$        68,639$        

Operations and Maintenance
Labor 9,600$          2.0% 9,600$          9,792$          9,988$          10,188$        10,391$        10,599$        10,811$        11,027$        11,248$        11,473$        11,702$        11,936$        12,175$        12,419$        12,667$        
Maintenance and Repair Cost 2,000$          2.0% 2,000$          2,040$          2,081$          2,122$          2,165$          2,208$          2,252$          2,297$          2,343$          2,390$          2,438$          2,487$          2,536$          2,587$          2,639$          
Refractory Replacement - -$             -$             -$             -$             -$             -$             -$             -$             -$             30,000$        -$             -$             -$             -$             -$             
Legal 300$             2.0% 300$             306$             312$             318$             325$             331$             338$             345$             351$             359$             366$             373$             380$             388$             396$             
Accounting 300$             2.0% 300$             306$             312$             318$             325$             331$             338$             345$             351$             359$             366$             373$             380$             388$             396$             
Insurance 8,182$          2.0% 8,182$          8,345$          8,512$          8,683$          8,856$          9,033$          9,214$          9,398$          9,586$          9,778$          9,974$          10,173$        10,377$        10,584$        10,796$        
Site Lease 3,600$          0.8% 3,600$          3,627$          3,654$          3,682$          3,709$          3,737$          3,765$          3,793$          3,822$          3,850$          3,879$          3,908$          3,938$          3,967$          3,997$          
Reserves for Replacement 6,075$          1.0% 6,075$          6,136$          6,197$          6,259$          6,322$          6,385$          6,449$          6,513$          6,578$          6,644$          6,711$          6,778$          6,845$          6,914$          6,983$          
Property Taxes 3,600$          3.0% 3,600$          3,708$          3,819$          3,934$          4,052$          4,173$          4,299$          4,428$          4,560$          4,697$          4,838$          4,983$          5,133$          5,287$          5,445$          

Subtotal O&M Costs 33,657$        33,657$        34,260$        34,876$        35,504$        36,145$        36,798$        37,466$        38,146$        38,841$        69,550$        40,273$        41,012$        41,765$        42,534$        43,319$        

Total Proposed Heating Costs $85,189 85,189$        86,832$        88,513$        90,231$        91,989$        93,787$        95,625$        97,507$        99,431$        131,400$      103,415$      105,477$      107,587$      109,747$      111,957$      

EBITDA $169,661 169,661$      173,115$      176,633$      180,218$      183,869$      187,588$      191,377$      195,236$      199,166$      173,169$      207,245$      211,397$      215,624$      219,929$      224,312$      

Debt Service

Senior Loan Total
Beginning Balance 2,127,273$   2,127,273$   2,063,725$   1,996,925$   1,926,708$   1,852,898$   1,775,313$   1,693,757$   1,608,030$   1,517,916$   1,423,192$   1,323,621$   1,218,957$   1,108,937$   993,289$      871,724$      
Principal Payment (2,127,273)$  (63,548)$       (66,800)$       (70,217)$       (73,810)$       (77,586)$       (81,555)$       (85,728)$       (90,114)$       (94,724)$       (99,570)$       (104,665)$     (110,019)$     (115,648)$     (121,565)$     (127,785)$     
Interest Payment (1,242,101)$  (104,920)$     (101,669)$     (98,252)$       (94,659)$       (90,883)$       (86,913)$       (82,741)$       (78,355)$       (73,745)$       (68,898)$       (63,804)$       (58,449)$       (52,820)$       (46,904)$       (40,684)$       
Ending Balance -$             2,063,725$   1,996,925$   1,926,708$   1,852,898$   1,775,313$   1,693,757$   1,608,030$   1,517,916$   1,423,192$   1,323,621$   1,218,957$   1,108,937$   993,289$      871,724$      743,940$      

Total Debt Service (P&I) (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     (168,469)$     
DCR (EBITDA / Total Debt Service) 1.01 1.03 1.05 1.07 1.09 1.11 1.14 1.16 1.18 1.03 1.23 1.25 1.28 1.31 1.33

Annual Free Net Cash Flow 1,192$          4,646$          8,165$          11,749$        15,400$        19,120$        22,908$        26,767$        30,697$        4,700$          38,777$        42,928$        47,155$        51,460$        55,843$        

Replacement Reserve Fund 6,075$          6,136$          6,197$          6,259$          6,322$          6,385$          6,449$          6,513$          6,578$          6,644$          6,711$          6,778$          6,845$          6,914$          6,983$          

Long-Term Cash Accrual 7,267$          18,049$        32,411$        50,419$        72,141$        97,646$        127,003$      160,283$      197,559$      208,903$      254,390$      304,096$      358,097$      416,471$      479,297$      

Year
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Portola District Energy
Wood-Fired District Energy
30-Year Operating Pro Forma

Rev. Date 27-May-14
Boiler Option Wood-Fired District Energy
System Output 1,600 MBH

Version 3.9.8A

Annual
Annual Cost
Cost Escalator

Existing Heating Cost $254,850 3.5%

District Energy Heat Price $254,850 2.0%

Net Savings to Connected Public Institutions

PORTOLA DISTRICT ENERGY, LLC

Gross Revenue from Energy Sales $254,850 2.0%

Proposed District Energy System Operating and Maintenance Cost 

Fuel
Heating Oil 13,345$        3.5%
Wood 33,844$        1.5%
Electricity 4,344$          1.5%

Subtotal Fuel Cost 51,532$        

Operations and Maintenance
Labor 9,600$          2.0%
Maintenance and Repair Cost 2,000$          2.0%
Refractory Replacement -
Legal 300$             2.0%
Accounting 300$             2.0%
Insurance 8,182$          2.0%
Site Lease 3,600$          0.8%
Reserves for Replacement 6,075$          1.0%
Property Taxes 3,600$          3.0%

Subtotal O&M Costs 33,657$        

Total Proposed Heating Costs $85,189

EBITDA $169,661

Debt Service

Senior Loan Total
Beginning Balance 2,127,273$   
Principal Payment (2,127,273)$  
Interest Payment (1,242,101)$  
Ending Balance -$             

Total Debt Service (P&I) 
DCR (EBITDA / Total Debt Service) 

Annual Free Net Cash Flow

Replacement Reserve Fund

Long-Term Cash Accrual

Contact Andrew Haden 
Phone (503) 706-6187
Email andrew@wisewood.us

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

$426,963 $441,906 $457,373 $473,381 $489,949 $507,098 $524,846 $543,216 $562,228 $581,906 $602,273 $623,353 $645,170 $667,751 $691,122

$342,995 $349,854 $356,852 $363,989 $371,268 $378,694 $386,268 $393,993 $401,873 $409,910 $418,108 $426,471 $435,000 $443,700 $452,574

$83,968 $92,052 $100,522 $109,393 $118,681 $128,404 $138,579 $149,223 $160,355 $171,996 $184,165 $196,882 $210,170 $224,051 $238,548

$342,995 $349,854 $356,852 $363,989 $371,268 $378,694 $386,268 $393,993 $401,873 $409,910 $418,108 $426,471 $435,000 $443,700 $452,574

22,357$        23,139$       23,949$       24,787$       25,655$         26,553$        27,482$       28,444$       29,440$       30,470$       31,537$       32,640$       33,783$       34,965$       36,189$       
42,313$        42,947$       43,592$       44,245$       44,909$         45,583$        46,267$       46,961$       47,665$       48,380$       49,106$       49,842$       50,590$       51,349$       52,119$       
5,431$          5,512$         5,595$         5,679$         5,764$           5,850$          5,938$         6,027$         6,117$         6,209$         6,302$         6,397$         6,493$         6,590$         6,689$         

70,100$        71,599$       73,136$       74,712$       76,328$         77,986$        79,687$       81,432$       83,222$       85,059$       86,945$       88,880$       90,866$       92,904$       94,997$       

12,920$        13,179$       13,442$       13,711$       13,985$         14,265$        14,550$       14,841$       15,138$       15,441$       15,750$       16,065$       16,386$       16,714$       17,048$       
2,692$          2,746$         2,800$         2,856$         2,914$           2,972$          3,031$         3,092$         3,154$         3,217$         3,281$         3,347$         3,414$         3,482$         3,552$         

-$             -$             -$             -$             60,000$         -$             -$             -$             -$             -$             -$             -$             -$             -$             405,000$     
404$             412$            420$            428$            437$              446$             455$            464$            473$            483$            492$            502$            512$            522$            533$            
404$             412$            420$            428$            437$              446$             455$            464$            473$            483$            492$            502$            512$            522$            533$            

11,012$        11,232$       11,457$       11,686$       11,919$         12,158$        12,401$       12,649$       12,902$       13,160$       13,423$       13,692$       13,965$       14,245$       14,530$       
4,027$          4,057$         4,088$         4,118$         4,149$           4,180$          4,212$         4,243$         4,275$         4,307$         4,339$         4,372$         4,405$         4,438$         4,471$         
7,053$          7,123$         7,195$         7,267$         7,339$           7,413$          7,487$         7,562$         7,637$         7,714$         7,791$         7,869$         7,947$         8,027$         8,107$         
5,609$          5,777$         5,950$         6,129$         6,313$           6,502$          6,697$         6,898$         7,105$         7,318$         7,538$         7,764$         7,997$         8,237$         8,484$         

44,120$        44,937$       45,772$       46,624$       107,493$       48,381$        49,287$       50,213$       51,157$       52,122$       53,106$       54,112$       55,138$       56,186$       462,257$     

114,220$      116,536$     118,908$     121,335$     183,822$       126,367$      128,974$     131,645$     134,379$     137,181$     140,051$     142,991$     146,004$     149,091$     557,254$     

228,775$      233,318$     237,944$     242,653$     187,447$       252,326$      257,293$     262,348$     267,493$     272,729$     278,058$     283,479$     288,996$     294,609$     (104,680)$    

743,940$      609,617$     468,423$     320,005$     163,993$       -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             
(134,322)$     (141,194)$     (148,418)$    (156,012)$    (163,993)$       -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             
(34,146)$       (27,274)$       (20,051)$      (12,457)$      (4,475)$           -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             

609,617$      468,423$     320,005$     163,993$     -$               -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             

(168,469)$     (168,469)$     (168,469)$    (168,469)$    (168,469)$       -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             
1.36 1.38 1.41 1.44 1.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

60,306$        64,850$       69,475$       74,184$       18,978$         252,326$      257,293$     262,348$     267,493$     272,729$     278,058$     283,479$     288,996$     294,609$     (104,680)$    

7,053$          7,123$         7,195$         7,267$         7,339$           7,413$          7,487$         7,562$         7,637$         7,714$         7,791$         7,869$         7,947$         8,027$         8,107$         

546,656$      618,629$     695,298$     776,749$     803,067$       1,062,806$   1,327,586$  1,597,496$  1,872,626$  2,153,069$  2,438,918$  2,730,266$  3,027,209$  3,329,846$  3,233,273$  

Year


