
 

NATURE’S BENEFITS:  WATER 

 

WATER:  What water benefits do National Forests in California 
create? 
 

The extent to which the benefits of water impact daily life is not only far-reaching and diverse, 
but is fundamental to humans, plants, and animals. In drought-prone California, the quantity and 
quality of our water is dependent on the health of our national forests which regulate and filter 
water from upper watersheds and meadows, providing clean water throughout the year to 
communities, homes, and wildland habitats. Thus, our public lands provide long-term sustainable 
sources of drinking water; water for agriculture; manufacturing; local businesses and water based 
jobs and commerce. Ultimately, healthy forests translate to cleaner and more reliable water for 
all users.  

In addition, National Forests in California provide the water for hydroelectric power generation 
throughout the state, thereby providing daily benefits to individuals and communities. 
Hydroelectric power stations on National Forests in California have the capacity to provide 
10,190 megawatts of energy for homes and commercial businesses, which is more than enough 
to meet the power needs of 7,642,500 million households. Water and scenic landscapes also 
effectively promote recreation activities, such as fishing, rafting, swimming and boating; and 
contribute to overall health and wellness benefits, such as solitude, relaxation, and healing; and 
have cultural and spiritual significance. All of these water benefits enhance people’s lives and 
are evidenced not only by almost 25 million1 people visiting the National Forests of California 
annually, but by the degree their experience was pleasurable, and memories were made. Water 
landscape features such as pleasing sounds and aesthetic benefits also contribute to economic 
value of properties and tourism. 

Background: 
National Forests and private working forest lands provide clean air, clean and abundant water, 
and wildlife habitat. These lands sustain jobs and produce food, fiber, timber, and bio-based 
energy. The National Forests were created in part to protect watersheds and provide sustainable 
flows of clean water for the benefit of fish and wildlife on the forest and cities and farms 
downstream. Many of our landscapes are scenic and culturally important and provide Americans 
a chance to enjoy the outdoors. The U.S. Department of Agriculture (USDA) Strategic Plan for 
FY 2014–2018 targets the restoration of watershed and forest health as a core management 
objective of the national forests and grasslands. To achieve this goal, the U.S. Forest Service, an 

                                                 
1 http://apps.fs.fed.us/nfs/nrm/nvum/results/ (2011-2015) 

http://apps.fs.fed.us/nfs/nrm/nvum/results/


agency of USDA, is directed to restore degraded watersheds by strategically focusing 
investments in watershed improvement projects and conservation practices at the landscape and 
watershed scales.  

The Forest Service works towards watershed restoration using many tools. One of the most 
prominent is the Watershed Condition Framework (WCF) that helps measure watershed health 
and provide a comprehensive approach to guide and prioritize restoration of watersheds on 
national forests and grasslands.  The WCF helps the Forest Service perform its stewardship 
obligations to maintain and enhance forest health and watershed protection by identifying 
priority watersheds and targeting specific suites of actions and practices to bring about their 
restoration.2 

The desire to implement practices that positively impact watershed conditions gave the Pacific 
Southwest Region of the U.S. Forest Service the opportunity to lead the Agency’s adoption of 
the Best Management Practices (BMP) Program, which covers nearly all activities common on 
National Forests and provides specific practices to reduce soil erosion, and subsequent 
sedimentation of streams, lakes, and rivers.  The BMPs are critical to reduce short-term impacts 
to water quality and to maintain compliance with federal and state laws, such as the Clean Water 
Act.3 

Key Messages: 
• About 50% of California’s total water supply, or about 34 million acre/feet annually, 

comes from National Forest lands4. This equates to5: 
o Over 11 trillion gallons; 
o 7.5 times the volume of Shasta Lake; 
o Almost 17 million Olympic sized swimming pools; 
o Drinking water for the entire U.S. population for 115 years or California’s 

population for 952 years. 
• The total cost and value of the water supply from National Forests in California is 

complicated, as different locations within the State of California have differing water 
needs. The following provides options for valuing water that comes from the National 
Forests in California: 

o Using water market “wholesale” prices by sector in CA, 34 million acre feet (50% 
of California’ water supply) is worth about $3.2 billion annually6. 

o With Los Angeles households using 100 gallons/day (and a monthly water bill of 
~$100.14), 11 trillion gallons would cost over $367 billion7 

                                                 
2 The U.S. Department of Agriculture (USDA) Strategic Plan for FY 2010–2015 
3 https://www.fs.fed.us/biology/watershed/BMP.html 
4 Brown, 2016. https://www.fs.fed.us/rmrs/documents-and-media/really-mean-annual-renewable-water-supply-
contiguous-united-states; 
5 https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
6 Brown 2004, proportionally divided by municipal, environmental, agricultural, and hydropower uses. 
https://www.fs.fed.us/rm/value/docs/marginal_economic_value_streamflow_forests.pdf  
7 http://www.circleofblue.org/waterpricing/, based on 4-person households 
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o To farmers in the San Joaquin Valley, who pay $17/acre-foot, 34 million acre-feet 
of water would cost about $583 million.8 

• Upper watersheds and meadows on National Forests in California, through storage and 
filtration, provide cleaner drinking water and water flows that support availability 
throughout the year. 

• Water benefits enjoyed by the public from National Forests in California include:   
o Clean drinking water available for a longer duration throughout the year; that 

supports the state’s $47 billion agriculture industry and almost $21 billion in 
exports9; 

o Electricity from hydroelectric energy infrastructure, which passes through NFS 
lands to provide essential electric power to individual communities and homes for 
appliance connectivity of computers, smart devices, televisions, treadmills, 
emergency, and heating and cooling equipment  

o Job creation and economic growth from water-based and water-related industries 
o Recreational settings and wellness opportunities--all contributors to the state of 

California’s outdoor recreational consumer spending of $85.4 billion.10 
 Water based activities on over 20 million acres of national forest lands in 

California in the form of: 
• 1.) water-based recreation that includes fishing, boating, 

swimming, and waterskiing which benefit local economies; 
• 2.) opportunities to explore historic, iconic, and Special Places 

such as California’s 21 Wild and Scenic Rivers; and  
• 3.) scenic landscapes that offer physical and psychological 

wellness benefits, have cultural and spiritual significance, and 
facilitate family bonds, traditions and memories.  

 With over 400,000 acres of lakes, 57,000 miles of streams, and thousands 
of unofficial and designated locations for water recreation activities, the 
possibilities are endless. 

• Iconic lake recreation sites across the State rely on National Forests for their water11: 
o Northern California--Lake Tahoe hosts 2.7 million visitors each year12 and receives 

99% of its water from National Forests. 
o Central California--Mammoth Lakes on the Inyo National Forest is visited by 2.5 

million visitors each year13, Mono Lake derives 99% of its water from National Forests in 
California. 

                                                 
8 http://www.sfchronicle.com/opinion/article/California-drought-Charge-true-cost-of-water-6319943.php  
9 https://www.cdfa.ca.gov/Statistics/PDFs/2016Report.pdf 
 
10 CA Outdoor Recreation Economy, https://outdoorindustry.org/advocacy/ 
11 % calculations were made using Luce, 2016. 
12 http://www.southlaketahoe.com/lake-tahoe;  http://ltva.org/wp-content/uploads/2016/11/161104-Lake-Tahoe-
Visitors-Authority-2016_5.0.final_.pdf 
13 http://apps.fs.fed.us/nfs/nrm/nvum/results/R05.aspx/FY2011; http://www.visitmammoth.com/mammoth-lakes-
facts  
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o Southern California--Big Bear Lake in the San Bernardino National Forest sees an 
estimated 6 million visitors14 each year with 99% of its water coming from National 
Forests in California. 

• Additionally, scenic water landscapes contribute to overall health and wellness benefits 
such as solitude, relaxation, and healing; have cultural and spiritual significance; and 
facilitate the creation of family and community bonds, traditions and memories. 

• Hydropower generation uses water from the National Forests and many power projects, 
to include dams, located within Forest boundaries.  

o Transmission of power from forest hydro energy infrastructure allows 
California’s communities and homes to enjoy the reliability of receiving clean 
water.   

o Hydroelectric power plants leased by utilities on National Forests in California 
have the installed capacity to generate 10,190 megawatts of electricity per year, 
which is more than enough to meet the power needs of 7,642,500 million 
households15. 

• Water from California’s forests provide critical benefits for both plant and animal 
habitats. 

o 9,907 meadows and wetlands16  
o 21 Wild and Scenic Rivers covering over 1,213 miles 
o ~57,000 miles of streams 
o ~400,000 acres of lakes 

• Maintaining the security of water infrastructure on fire-prone California public lands 
requires an all-lands partner approach to mitigating risk by restoration, i.e., thinning and 
fuels treatments. 

o For utilities and stakeholders, restoration and mitigation of growth around energy 
sources and transmission lines is a source of pre-emptive cost avoidance to 
preclude the damage from large, catastrophic wildfire. 

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

Questions and Answers: 
1. What is the federal government doing to ensure we have water available now and for 
future generations? 
Answer: Water rights and distribution of surface water is controlled by the states in the West, 
although the federal government manages much of the lands where the surface water originates. 
Federal agencies, including the Forest Service, protect these lands from many threats, such as 
large intensive wildfires, overgrazing, deforestation, and manage lower-intensity wildfires, use 
prescribed fire, reduce vegetation fuels from the landscape, and protect of soils and water 
                                                 
14 2009 Cal Trans survey (annual visitor number derived from average commuter vehicles and averaging the number 
people per car. 
15 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). 
16 Fryjoff-Hung & Viers, 2012. Sierra Nevada Multi-Source Meadow Polygons Compilation (v 1.0), Center for 
Watershed Sciences, UC Davis. December 2012 



resources throughout these lands. All these actions together help assure a sustainable water 
supply for downstream users for current and future generations. 
 
2. What is the U.S. Forest Service (USFS), Pacific Southwest Region doing to ensure 
southern California receives ample water flow? 
Answer: Southern California receives its water from four principal sources: 1.) Los Angeles 
Aqueduct supplied by the Inyo National Forest; 2.) California Aqueduct supplied by the Sierra, 
Inyo, Stanislaus, Eldorado, Tahoe, Plumas, Shasta-Trinity, and Mendocino National Forests; 3.) 
the Colorado River Aqueduct supplied by National Forests in Wyoming, Colorado, Utah, New 
Mexico, and Arizona; and 4.) local watersheds within the Angeles, San Bernardino, and 
Cleveland National Forests. The Pacific Southwest Region is working to assure a sustainable and 
clean source of water to Southern California by protecting these lands from threats, such as large 
intensive wildfires, overgrazing, deforestation, managing for lower-intensity wildfires, using 
prescribed fire, reducing vegetation fuels from the landscape, and protecting soils and water 
resources throughout these lands. Together, these actions will help ensure a sustainable water 
supply for downstream users for current and future generations. 

 
3. How does forest health affect clean water or water availability? 
Answer: A healthy forest consists of appropriate levels of vegetation density and the appropriate 
amount of fuel for a fire in a given structure or area (fuel-loading). A healthy forest is resilient 
and an integral part of the hydrologic cycle. Resilient forests are stronger to adapt to climate 
change, persist during droughts and resist bark beetle attacks which as California has 
experienced, can wipe out forests. Healthy resilient forests are less likely to suffer a catastrophic 
fire that severely burn the entire forest ecosystem. Forests that have been decimated due to 
catastrophic fire, bark beetles, or drought are less able to store and regulate water flows, resulting 
in higher flood risks in the spring, and lower flows in the late summer. Resilient forests also filter 
water, removing impurities and recharging ground water sources. 
 
4.  How will Climate Change affect California’s water resources? 
Answer: Temperatures are climbing in California, with mean annual temperatures rising over 1 
degree and the number of below freezing days in a year declining by 10 in the last 40 years. 
Higher temperatures make forest vegetation work harder and use more water to cool the 
landscape through transpiration (sweating), leaving less to flow downstream. As our climate 
change, precipitation trends show increasing extremes and frequency for both drought and heavy 
rain years, as California has experienced from 2011-2017. This in turn will greatly impact the 
reliability of water to users on a year to year basis, making the ability of forests to regulate water 
flows more important. Additionally, drought frequencies and intensities are increasing and will 
continue to increase, resulting in less forests and more shrubs in many landscapes. Less forests 
means hotter landscapes (less transpiration) as well as less water regulation for late summer 
flows. 
 
5. What is the USFS doing to protect endangered species who rely on water resources? 
Answer: Using geospatial data, we look to identify biological hotspots in an effort to prioritize 
where our meadow and watershed restoration work should be done as part of the overall regional 
strategy to increase the pace and scale of meadow and watershed restoration across the 
Sierras.  Using an all-lands approach with federal, state, local, nonprofit, and private partners we 



are seeking to identify degraded areas and restore their natural functioning condition to the 
greatest extent possible. 

6. Do utilities get water from USFS for free? Who has the right to use water from federal 
lands? 
Answer: Water rights and distribution of surface water is controlled by the states in the West, 
although the federal government manages much of the lands where the surface water originates. 
California has a unique arrangement that include riparian water rights similar to what is common 
in Eastern states, and appropriated water rights granted by the State of California to an 
individual, company, or government entity. The water utilities use is not owned by the Forest 
Service, so the Forest Service cannot charge them for the water that flows through or from the 
national forests. 

Utility companies pay for water use and the Federal Power Act (FPA) requires hydropower 
licensees (utilities) to pay reasonable annual charges in amounts fixed by Federal Energy 
Regulatory Commission (FERC) to reimburse the United States for, among other things, the 
costs of FERC and other federal agencies’ (e.g., USFS) administration of the Act’s hydropower 
provisions. Federal agencies are required to report their hydropower-program-related costs for 
the prior fiscal year, and FERC then bills individual licensees for their share, which is largely 
based on the generating capacity and amount of electricity generated by the licensees’ 
projects.  FERC then deposits the licensees’ reimbursement into the General Fund of the U.S. 
Treasury.  Funds are not returned directly to the agencies.  Funds to accomplish U.S. Forest 
Service participation in the FERC process comes out of each region’s Forest Service annual 
appropriated funds, which also has to fund all other FS programs.  

 

Example:  
Perazzo Meadows Project 
Perazzo Meadows, located along the eastern slope of the Sierra Nevada mountain range, is a 
habitat-rich riparian and meadow system in the Little Truckee River Watershed and consists of 
the Upper, Middle, and Lower Perazzo Meadows, which are fed by the Little Truckee River, 
Perazzo Canyon Creek, and Cold Stream. Due to logging, grazing, roads, and historic dairy 
operations which began in the late 1800's, varying levels of severity of stream and meadow 
degradation occurred from the headwaters all the way to the receiving waters of Stampede 
Reservoir and the Truckee River. This degradation resulted lower water quality and decrease in 
late season flows for the downstream users. This occurred by one or more meadow gullies 
capturing flow and severing connectivity to the floodplain, thereby cutting off water to the 
meadow and draining it; causing increased erosion and loss of the seasonal water table. . The 
upper and middle meadows are located on USFS lands. In 2008, the Truckee Donner Land Trust 
and Trust for Public Lands completed acquisition of lower Perazzo Meadows and are in the 
process of transferring ownership to USFS. In 2009 and 2010, through collaboration between 
USFS and Truckee River Watershed Council, meadow restoration work on the upper and middle 
Perazzo Meadows was completed to restore the hydrologic function of the meadows. Restoring 
meadows can slow the flow of water and increase filtration effects. Faster water flows mean less 
or no water for downstream users in late summer or during droughts. The lower Perazzo 
Meadows is currently being restored.  



As a result of this comprehensive meadows restoration, communities and homes are now 
enjoying more of nature’s benefits in the form of: 

1.  Cleaner water throughout a greater duration of the year from slowed water flow through the 
meadows;  

2.   Lower water temperatures around the restored areas causing fish and bird populations to 
flourish; 

a.   Increased and improved riparian and aquatic habitat for Willow Flycatcher and other 
migratory bird species, fish and amphibian populations, beaver and most other wildlife using the 
area;  

3.   Larger, water landscape vistas that translate to improved recreational fishing and 
birdwatching, better locations for fishing guides, and ultimately more jobs and local economic 
growth. 

 

Sherry Reckler, Ecosystem Services Specialist, sreckler@fs.fed.us, 707-562-9016, 11/14/2017 

### 
USDA is an equal opportunity provider, employer, and lender. 
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