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Clean water is one of the most valued 
commodities produced by California’s forest 

lands. Small streams in the Sierra Nevada provide 
60% of the state’s water. Protecting and restoring 
headwater streams, many of which are within U.S. 
national forests, will help ensure a sustainable, 
reliable source of clean water for Californians. 

Unfortunately, extensive networks of both 
outdated (legacy) and modern forest roads in 
forested headwater areas are diminishing water 
quality and altering fl ows. In addition, excessive 
sedimentation from roads can reduce the storage 
life of California’s reservoirs.

Forest road impacts to water quality and quantity 
are often cumulative, escalating as road mileage 
increases. Inadequate maintenance compounds 
these problems. Full road reclamation can 
eliminate many of these impacts, while effective 
road maintenance and stormproofi ng helps 
mitigate them. 
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Forest Roads and Water in California

 Approximately 60% 

of Californians rely on healthy forests 

for their drinking water supplies.
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 Protect California Source Waters: Fix the Roads 

Reducing sedimentation from roads is necessary to 
protect and improve water quality and water supply 

in California. Efforts should be focused in the Sierra 
Nevada, which provides 60% of the state’s water supply.

Maintenance and stormproofi ng treatments are 
most appropriate for roads that are needed in the 
transportation network. Examples of treatments include 
resizing and replacing culverts, upgrading bridges, and 
outsloping roadbeds.

Miles of federal interstate highways located in CA 2,460
Miles of federal interstate highways nationally 47,700
Miles of U.S. Forest Service roads located in CA  47,000
Miles of U.S. Forest Service roads nationally  373,000

FAST FACTS 
ABOUT 
CALIFORNIA ROADS

8     the FiRst Five yeaRs oF the Legacy Roads and tRaiLs PRogRam

 ✔ More Jobs
A 2011 University of Oregon study found that every $1 million 
invested in watershed restoration work creates 15-24 jobs.h  
With $270 million appropriated so far, the Legacy Roads and 
Trails Program has averaged $54 million per year, creating or 
maintaining between 810 and 1,296 high wage jobs per year 
for heavy equipment operators and a variety of restoration 
specialists.

An estimate of jobs created nationally as a 
result of the LRT program, 2008-2012

Funds Appropriated (millions)

2008 2009 2010 2011 2012

high estimate

$45$45$90$50$39

low estimate500

1,000

1,500

2,000

Outcomes, cont’d

 ✔ Consistent and Safe Access
Legacy Roads and Trails helps maintain needed roads and trails 
for both resource management and recreational access. With 
these funds, the Forest Service has:

 – Constructed (or reconstructed) 123 bridges;
 – Maintained or improved 3,215 miles of system trails;
 – Improved 3,634 miles of roads; and
 – Maintained 8,418 miles of roads.

unit sediment 
delivery 

down 80%

road-stream 
hydrologic 

connectivity 
up 33%

drainpoint 
problem rate 
down 38%

road-stream 
hydrologic 

connectivity 
down 44%

untreated roads after storms

treated roads after storms

unit 
sediment 
delivery 
up 94%drainpoint 

problem 
rate 

up 50%

Definition of Terms
A hydrologically connected road means that the road is part of the stream 
network. Rainfall is intercepted by road surfaces and cut slopes, and delivered to the 
stream, instead of infiltrating naturally.
A drain point is a location where water collects and drains from a road. Poorly placed 
or ineffective drain points can lead to road failures.
Unit sediment delivery refers to the amount of sediment delivered to a stream per 
length of road per year.
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 ✔ Clean Water and Healthy Streams
Initial Forest Service monitoring shows that Legacy Roads and 
Trails treatments are highly effective at reducing hydrologic 
impacts.  The Rocky Mountain Research Station is in the 
middle of a multi-year analysis of the responses of treated and 
untreated roads to large storms. The study assessed 60 km 
of decommissioned roads and found significant benefits, as 
displayed in the figure below.

 ✔ Taxpayer Savings
Regular maintenance, improvements, and storm-proofing 
reduce storm damage to roads, saving taxpayer money. 
Moreover, reclaiming unneeded roads eliminates future 
maintenance and environmental costs. 

The Forest Service estimates that Legacy Roads and Trails work has 
saved:

 – ~$3 million per year in annual road maintenance, and 
 – ~$17 million from the deferred maintenance backlog.i

ROAD RECLAMATION: 
MEASURING SUCCESS

The Rocky Mountain Research Station is in the middle 
of a multi-year analysis of the responses of treated 
(decommissioning or stormproofi ng) and untreated 
(control) roads to large storms. As of 2012, the study 
had assessed 60 km of decommissioned roads and found 
signifi cant benefi ts, as displayed in the fi gure above. To 
date, they now have data from 270.3 km of treated roads, 
including 46.1 km in CA. Overall, their research and 
ongoing analysis continues to fi nd road decommissioning 
and stormproofi ng are highly effective at reducing the 
amount of road-derived sedimentation delivered to streams.

Road reclamation is most appropriate for roads that are 
no longer needed or that traverse especially sensitive 
lands. The most important step in road reclamation is to 
physically disconnect the road drainage system from the 
stream/hydrologic system. Treatments include: removing 
culverts/restoring stream crossings, decompacting and 
fully recontouring old road beds, and revegetation. 

MAKING IT HAPPEN: INVESTING IN 
MITIGATION AND RESTORATION

•  Secure additional funds for road reclamation and 
stormproofi ng in headwater areas. Increase the reach 
and breadth of the Forest Service’s Legacy Roads 
and Trails program which is specifi cally designed to 
address forest road impacts to water resources.

•  Invest in road mitigation and reclamation. Road 
mitigation and reclamation funding from the State 

of California to improve water quality and native fi sheries 
should continue.

•  Encourage public/private and intergovernmental partnerships 
to facilitate road reclamation and stormproofi ng across multiple 
landownerships and targeted in headwater ecosystems.

•  Regard road mitigation and reclamation as an economically 
viable green infrastructure solution that can increase reservoir 
life and reduce municipal water fi ltration costs.
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Sediment delivery to 
streams is typically most 
problematic where 
roads cross streams. In 
California, the Sierra 
Nevada alone has 7,948 
road/stream intersections 
on federal land – many 
of which are likely 
undermaintained and 
causing significant 
stream sedimentation.

In addition, 3,173 miles of streams in the Sierra Nevada 
are within 300 feet of a U.S. Forest Service or National 
Park Service road. Sediment delivery to streams is greater 
where roads and streams share the same corridor.

ROADS AND HEADWATERS: A CLOSER LOOK AT THE SIERRA NEVADA LEGACY ROADS AND TRAILS PROJECTS IN CA: 2008-2012

• Road compaction decreases infiltration and increases 
surface runoff

• Road cuts intercept subsurface flow, significantly increasing 
surface runoff

• Road ditches and gullies concentrate water, extending 
stream networks and increasing sedimentation associated 
with surface runoff

• Roads can increase the magnitude and frequency of peak 
runoff, thus changing base stream function. 

Roads reduce water quality by increasing sedimentation, 
turbidity, and the delivery of contaminants (e.g. chemical 
and petroleum contaminants). These impacts can increase 
water filtration costs and degrade fisheries habitat. They can 
also reduce the life of reservoirs. These impacts are most 
problematic where roads and streams intersect, making 
stream crossings such as culverts the primary problem. 
Sedimentation typically occurs through two key mechanisms:  

1.  Chronic erosion – this is exacerbated by vehicle use  
which breaks down the road surface into fine sediments 

which are more easily transported to streams during rain/ 
runoff events

2.   Episodic erosion – this typically occurs during severe weather 
events (e.g. rain on snow events), through:

        a.  Culvert failures (especially when culverts are undersized, 
or undermaintained), which can cause debris torrents 
and/or stream diversions

        b.  Landslides and mass wasting, which can be triggered by 
culvert failures or hillslope failures

Road Impacts on HydrologyRoad Impacts on Water Quality

Congress created the Legacy 
Roads and Trails Remediation 
Program to fix environmental 
problems resulting from the 
Forest Service’s extensive road 
and trail system. Legacy Roads 
and Trails has reduced stream 
pollution, restored fish and 
wildlife habitat, created jobs, 
and improved essential roads 
to ensure safe access. Legacy 
Roads and Trails is highly 
successful and achieves on-the-
ground results in real time. 
Through FY14, Congress 
had appropriated $48.4 
million in Legacy Roads and 
Trails funding to the Pacific 
Southwest (California) region. 
Through FY12, the agency 
had used these funds  
to reclaim ~100 miles of 
roads, to fix or stormproof 
~2,350 miles of roads, and  
to fix or upgrade 8 culverts  
in the state.

Map courtesy of The Wilderness 
Society. Data points come from 
Forest Service Legacy Roads and 
Trails project lists. Portions of this 
map include intellectual property 
of ESRI and its licensors and are 
used herein under license. Copyright 
1999-2010 ESRI and its licensors. 
All rights reserved.
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