
 

NATURE’S BENEFITS:  ENERGY 

 

ENERGY:  What energy benefits do National Forests in California 
provide? 
National Forests in California contribute to the creation of energy for public use by both 
providing sources of power generation and infrastructure for distribution on National Forest 
System lands. The resulting positive impact is that California’s communities enjoy daily, reliable 
energy from:  1) federally-licensed hydropower projects via transmission lines that exist on 
National Forest lands in California; 2) from forest woody debris that is burned in cogeneration 
plants (on and off national forest land) and then purchased by utilities for electricity; 3) from 
geothermal, natural and other gas and oil products that are purchased by utilities, converted to 
electricity or transmitted through pipelines and then sold to the public; and 4) from firewood that 
the public purchases which ultimately provides British Thermal Units (BTUs) for heating of 
homes and food.   

Much of this energy is transmitted over power lines or through pipelines in the form of 
electricity, gas, or oil to homes and provides connectivity for appliances, computers, smart 
devices, televisions, exercise machines, emergency equipment, and heating and cooling.  
National forest sourced or transmitted energy also creates economic growth from local energy-
based jobs and commerce; and contributes to physical and psychological wellness from the 
security and reliability that energy offers to the public’s daily lives.   

Hydropower and the use of woody biomass and fire wood for electricity and heat are renewable 
energy sources, with the removal of forest wood products providing the added benefit of 
restoring our national forests to a healthy and resilient state by reducing fuel loads that could 
otherwise burn in a catastrophic fire. Hydropower projects provide power generation, water 
storage, and recreational opportunities such as fishing and water sports. In addition, water 
landscapes created by hydropower dams can provide open water for migrating birds and also can 
provide a source of late season water in streams.1 

Other energy activities involving National Forests in California as the source or conduit for 
transmission of energy that benefit the public and communities include: a small amount of wind 
energy produced off-California National Forest, but transmitted to communities through conduits 
on the national forest; 186,000 barrels of oil with a sales value of almost $7 million2, a small 
amount of geothermal energy in the amount of 174,665 megawatts or $14 million3 and $677,000 
sold in natural and $8,000 in residue gas4.  

                                                 
1 A Discussion on Dams, Steve Romero P.E. (1996) 
2 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 
3 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 
4 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands  



While some National Forests in California are energy producers, not all sources of energy are 
renewable. As a conservation effort, the U.S. Forest Service, Pacific Southwest Region has 
committed to achieving net zero energy, water, or waste a strategic subset of its multiple 
facilities across the state over a 10 year timeframe (FY2015-FY2025)5. For example, solar 
photovoltaic systems on National Forest System lands currently support 657,960 kilowatt hours 
of electricity consumed annually by R5 facilities. Such renewable energy installations help 
California’s Forest Service facilities reach their energy efficiency and renewable energy goals 
and enable efficient use of federal taxpayer funds, thus directing more resources toward 
restoration as opposed to operational overhead. Additional renewable energy infrastructure is 
under development6. 
 

Background: 
For more than a century, the U.S. Forest Service has contributed to the Nation’s energy supply 
and transmission. Historically, energy contributions of the Forest Service included use of fuel 
wood from National Forest System lands for communities and railroads as a way of supporting 
daily life. Special-use administration of National Forest System lands has facilitated energy 
rights-of-way for power transmission, gas and oil pipelines, hydroelectric development in forest 
watersheds, and private development of energy resource deposits beneath National Forest 
System lands. The U.S. Forest Service continues to research alternative options for energy 
resources. To that end, the Forest Service Strategic Energy Framework7 sets Agency direction 
and goals to meet U.S. energy resource challenges by fostering sustainable management and use 
of forest and grassland energy resources that contribute to national energy security, 
environmental quality, and economic opportunity.  

With emerging demands for non-petroleum-based energy sources focused on coal, natural gas, 
and renewable and alternative energy resources such as biomass, wind, solar, geothermal, 
hydrogen, and hydropower, it is important to note that America’s forests and grasslands are 
important sources of clean, renewable energy that can help offset fossil energy and emissions. 
Public and private forests can host diverse kinds of energy production, and along with the 
science, technology, creativity, and innovation to make them sustainably and cost-effectively 
available are important to satisfying the Nation’s energy demands and can create energy-related 
jobs. 

To protect the energy infrastructure on National Forests in California from large catastrophic 
wildfire resulting from drought, bark beetle and tree mortality, maintenance is routinely 
undertaken by both the forest and utilities in the form of clearing and thinning overgrowth near 
power lines.  This is done manually and mechanically through the use of prescribed and managed 
fires, and through the creation of fire breaks, to ensure the reliability of forest-produced energy 
to population centers. Engaging in these pre-emptive maintenance efforts to protect nature’s 
benefit—energy, provides reliability, security, physical and psychological wellness to the public, 

                                                 
5 Strategic Plan for Regional Facilities Energy Investments--Region 5 will commit to achieving net zero energy, 
water, or waste at 3 facilities greater than 5,000 gross square feet over the 10-year planning horizon (FY 2015 – FY 
2025). 
6 USFS Region 5 
7 2011 USDA U.S. Forest Service Strategic Energy Framework 



as well as assurances that energy-based jobs will exist to provide commerce and ultimately 
economic growth. 

Key Messages: 
• California’s communities enjoy daily, reliable energy through transmission lines that 

exist on R5 forests.   
o Forest energy powers homes and appliances in the form of connectivity for 

appliances, computers, smart devices, televisions, treadmills, emergency 
equipment heating and cooling; also creates economic growth from local energy-
based jobs and commerce; and creates physical and psychological wellness from 
the security and reliability that electricity offers to the public’s daily lives. 

• R5 energy infrastructure provides significant power generation for public benefit: 
o Installed hydro plant capacity which can generate 10,190 megawatts of electricity per 

year, is more than enough to meet the power needs of 7,642,500 million households8. 
o Biomass power has a $40 million wholesale value. 
o Forest wood products and lumber produce almost $111 million annually9. 

 297.2 million board feet in timber10 
 20% of California’s National Forest timber volume is made up of 

firewood permits11with the type of wood influencing the amount of 
heat given off. 

o Solar photovoltaic systems currently support 657,960 kilowatt hours of electricity 
consumed annually by R5 facilities. Such renewable energy installations help 
California’s Forest Service facilities reach their energy efficiency and renewable 
energy goals and enable efficient use of federal taxpayer funds, thus directing more 
resources toward restoration as opposed to operational overhead. Additional 
renewable energy infrastructure is under development12. 
 Two examples include: 

 The 791.01 kW solar photovoltaic system installed at the R5 RO as 
part of the Department of Energy Federal Energy Management 
Program award-winning Federal Aggregated Solar Procurement 
Project will offset 83% of the building’s on-grid electricity 
consumption, thus saving the Forest Service approximately $79,000 
annually in reduced utility costs. 

 The eight solar photovoltaic systems installed across the Los Padres 
and San Bernardino NFs as part of the Southern California Energy 
Savings Performance Contract (ESPC) ENABLE Project have a 
collective power output of 552.54 kW. Combined with additional 
energy conservation measures (e.g., lighting upgrades and Heating, 

                                                 
8 CA Energy Commission 750 households / MW; California Independent Service Operator (ISO) uses the ratio of 1 
MW to power approximately 750 houses (Ernest Orlando Lawrence Berkeley National Laboratory): 
http://enduse.lbl.gov/Info/CA_Presentation/sld011.htm, May 2002).  
9 L. Swan, 2016 Accomplishment reports A. Rykoff 
10 2016 WO “Cut and Sold” Reports 
11 T. Howard 2017 
12 USFS Region 5 ESPC Enable AFFECT Project  

http://enduse.lbl.gov/Info/CA_Presentation/sld011.htm


Ventilation, and Air Conditioning controls), this Project will reduce 
on-grid electricity consumption across both Forests by 58%, thus 
saving the agency approximately $230,000 annually in reduced utility 
costs. Comparing the savings to Region 5’s total electricity use and 
cost, this constitutes a 5% reduction in electricity use and a 6% 
reduction in electricity cost Region-wide.13.  

o 186,000 barrels of crude oil are extracted from R5 lands with a sales value of almost 
$7 million14 and is equivalent to 3.7 million gallons of gasoline15 and 2 million 
gallons of diesel.16. 

o Geothermal energy is produced in the amount of 174,665 megawatt hours with a 
value of $14 million17,18 and equivalent emissions of 19,483 households’ electricity 
use for 1 year. 

o Natural gas is produced and sold at a value of $677,000, residue gas is sold at a value 
of $8,00019. 

• Hydropower and the use of woody biomass and fuel wood for electricity and heat are 
renewable energy sources, with the removal of forest wood products providing the added 
benefit of restoring our national forests to a healthy and resilient state.   

o Hydropower projects provide water storage and recreational opportunities such as 
fishing and water sports.  

o Reservoirs created by hydropower dams can provide open water for migrating birds 
and also can provide a source of late season water in streams. 

• Large landscape restoration across California land boundaries with federal, state, local, non-
profit, and private sector partners, provide critical assistance to protecting forest energy 
infrastructure. 

o Thinning, fuels treatments and other forms of forest restoration that decrease forest 
density often translate to cost avoidance for utilities and partners in fire-prone 
California. 

o Engaging in forest restoration around transmission and pipelines lines improves 
reliability of forest energy infrastructure and the energy in the form of electricity, oil, 
and natural and other gas which is transmitted to the public. 

o Forest partnerships clearing of woody biomass from California forests and its 
transportation to cogeneration plants, further assists with protection of energy 
infrastructure. 

• Partner and citizen engagement to protect energy infrastructure on National Forests in 
California is critical to ensuring reliable energy transmission for future generations. 

• While some California forests are energy producers, not all sources of energy are renewable. 

                                                 
13 SoCal ESPC ENABLE Project 
14 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 
15 https://www.eia.gov/tools/faqs/faq.php?id=327&t=10  
16 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 
17 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 
18 https://www.convertunits.com/from/kilowatt+hour/to/megawatt+hour; https://www.epa.gov/energy/greenhouse-
gas-equivalencies-calculator 
19 FY16 data from Office of Natural Resource Revenue (ONRR) for Federal Leases on FS-Managed Lands 

https://www.eia.gov/tools/faqs/faq.php?id=327&t=10
https://www.convertunits.com/from/kilowatt+hour/to/megawatt+hour


o To reduce its energy footprint and conserve, the U.S. Forest Service, Pacific 
Southwest Region has committed to achieving net zero energy, water, or waste at its 
multiple facilities across the state over a 10 year timeframe (FY2015-FY2025). 

o As utility expenditures and overhead costs are reduced, funding can be re-directed to 
support ecological restoration programs which, in turn, has the potential to yield even 
more benefits to the public.  

Questions and Answers 
1. Is the energy that comes from the forest cheaper than if it were to come from other 

sources? Answer: In the case of hydropower projects, National Forests in California are 
public lands. A licensee does not have to buy or pay for the land and the use of the water as 
fuel; however, there are costs associated with licensee compliance with federal laws and 
meeting conditions the U.S Forest Service and other agencies impose that the licensee must 
bear.  These costs include: mitigation, reclamation, recreation, and other activities stated in 
Federal Energy Regulatory Commission (FERC) license. In addition, the Federal Power 
Act (FPA) requires licensees to pay reasonable yearly charges in amounts fixed by FERC 
to reimburse the United States for the costs of FERC and other federal agencies’ 
administration of the Act’s hydropower provisions. FERC requests federal agencies report 
their hydropower-program-related costs for the prior fiscal year, then FERC bills individual 
licensees for their share of FERC and the other federal agencies’ administrative costs, 
basing these shares largely on the generating capacity and amount of electricity generated 
(from the free fuel) by the licensees’ projects. 

2. Why don’t we produce wind and solar energy for public consumption on National 
Forests in California? Answer: The U.S. Forest Service’s special-uses program 
authorizes uses on National Forest System lands that provide a benefit to the general public 
and protect public and natural resources values. Currently there are over 15,000 
authorizations on National Forests in California for over 180 types of uses. 

Each year, the Forest Service receives hundreds of individual and business applications 
requesting authorization to use National Forest System lands for activities such as wind and 
solar energy development, electric and  water transmission, agriculture, outfitting and 
guiding, recreation, telecommunication, research, photography and video productions, and 
granting road and utility rights-of-ways. Each forest carefully reviews each application to 
determine how the request affects the public's use of National Forest System lands. 
Normally, National Forest System lands are not made available if the overall needs of the 
individual or business can be met on non-federal lands. 

With the increased popularity of alternative energies and the increase in technology that 
create better efficiencies in power distribution, the Pacific Southwest Region of the U.S. 
Forest Service is actively evaluating new proposals. Some Forests within California have 
developed strategy components into their Forest Plans to support alternative energies.  
Often times NFS lands are not the most suited for major energy development.  With the 
steep, rugged, and wild terrain that makes up the majority of the National Forests in 
California, it becomes very difficult to develop large energy infrastructure projects. At 
times projects put forth by developers have been abandoned and deemed not cost effective.   

Per normal business operations, the Region actively reviews and responds to proposals put 
forth by alternative/green energy developers. 



Example:  
The Rock Creek-Cresta Hydropower Project: 
The Rock Creek-Cresta Hydropower Project located on the Feather River and western slope of 
the Sierra Nevada in the Plumas National Forest is part of Pacific Gas & Electric’s (PG&E’s) 
“Stairway of Power” and has the capacity to generate 185 megawatts (MW) of electricity. 185 
MW of electricity powers approximately 138,750 homes20. In 2016, the Rock Creek-Cresta 
project generated over 550 million kilowatt hours, enough to power approximately 10,000 homes 
for a year based on average annual energy consumption figures by the US Energy Information 
Administration21.  

In 2001, the Federal Energy Regulatory Commission issued a new license for the project to 
PG&E, which included several requirements to minimize impact to natural resources and 
recreation that were collaboratively developed by multiple stakeholders and included in the 
legally-binding Rock Creek-Cresta Settlement Agreement. These mitigation measures included: 
1.) requirements to provide a minimum level for instream flows; 2.) requirements for pulsing 
stream flow to move sediment; 3.) water flow ramping rate requirements to prevent stranding of 
aquatic organisms; 4.) fishery habitat improvements through instream enhancement of fish 
passage and spawning to improve fish population health and survival; 5.) a recreation flow 
schedule for whitewater boating; 6.) operation and maintenance of the Shady Rest picnic area; 
7.) ongoing monitoring of fish, riparian vegetation, macroinvertebrates, fish habitat, river terrace 
plantings, and recreation; and other adaptive management plans for managing resources affected 
by the Project.  

Collaboration developed through the Rock Creek-Cresta Settlement Agreement has continued for 
over 15 years and resulted in better partnerships and trust between agencies and stakeholders; a 
commitment to coming to consensus and finding win-win solutions that balance power 
production with natural resource and recreation values; improvements to fish and aquatic species 
habitat; and improved whitewater boating and recreation opportunities.  

As a result of restoration actions undertaken by the project, Cresta high flows in the spring and a 
more natural recession that lasts into the summer combined to offer boating opportunities with 
water flows that both protect yellow-legged frogs and are beneficial to fish and aquatic insects.  

Stakeholders and agencies who were signatories to the Settlement Agreement, including the 
Forest Service, meet together with PG&E to assist in the design of monitoring plans, review 
ongoing monitoring efforts and data, and come to consensus on the next steps needed to 
implement and meet the goals and objectives of the Settlement Agreement. The signatories to the 
Settlement Agreement work together to ensure the Rock Creek-Cresta Hydropower Project 
balances the need for power with the many resource areas affected by the Project. 

                                                 
20 California Independent Service Operator (ISO) uses the ratio of 1 MW to power approximately 750 houses 
(Ernest Orlando Lawrence Berkeley National Laboratory: http://enduse.lbl.gov/Info/CA_Presentation/sld011.htm, 
May 2002).  

 
21 Rock Creek-Cresta generation numbers are from a PG&E letter filed with the Federal Energy Commission dated 
October 12, 2016 available at: https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14378912 
EIA annual energy consumption figures available at: https://www.eia.gov/tools/faqs/faq.php?id=97&t=3 
  

http://enduse.lbl.gov/Info/CA_Presentation/sld011.htm
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14378912
https://www.eia.gov/tools/faqs/faq.php?id=97&t=3


 

Additional resources available 
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