
Improving and Maintaining 
Roads to Reduce Impacts on 

Erosion and Water Quality 



Presentation Outline 

•  Review the common 
problems associated 
with rural roads. 

•  Provide guidance on 
diagnosing problems in 
the field. 

•  Describe treatments, 
including improvements 
and road removal. 

•  Describe procedures for 
road maintenance. 



Common Symptoms of “Bad” Roads 

•  Excessively steep (>15 percent) 
•  Erosion or mass movement on cut and fill slopes or 

on road surface 
•  Unstable fills close to streams 
•  Poor drainage (standing water, potholes, rills or 

gullies on surface, obstructed ditches or culverts) 
•  Gullies below roads 
•  Undersized stream crossings 
•  Inadequately sized or spaced cross drains 



Excessive Grade 

Roads that are 
excessively   steep 
usually have other 
problems as well. 

Excessively steep roads 
are commonly a legacy 
from previous uses e.g., 
former skid trails, and 
were never intended to 
be permanent roads. 



Road Prism Erosion 
Road surface rills and sheet erosion, in-board ditch erosion, fill 

slope erosion at crossings, cut bank sloughing 



Unstable Fills 
  Roads close to streams or intercepting groundwater,  

“perched” fills on steep slopes 



Poor Drainage  
 “Through cut” roads, flat roads, inadequate  

cross drains, sub-surface water  



Gullies 

Gullies may be created in several ways: 
 
• At the outfall of ditch relief culverts or 
rolling dips. 

• When stream crossings fail and water 
flows down the road. 

• If ditches are not sufficiently relieved 
and diversions occur. 

• When stream flow is concentrated or 
diverted into inadequately sized 
channels. 

THESE PROBLEMS CANNOT BE SOLVED 
BY “FILLING THE HOLE” 



Deficient Stream Crossings or Culverts 

Culverts may be too small to pass peak flows plus entrained wood 
and debris. They may be plugged, broken or rusted through. They 

may be improperly aligned or not have the right slope 



Inadequate Cross Drains 

Cross drains are culverts or rolling dips that intercept and 
“relieve” ditch flow. They may be inadequately sized or spaced. 

As a result, ditches may erode or excessive runoff may be 
diverted down the road, causing rills and gullies. 



What is Diversion Potential? 



Evaluating Your Roads 



Road Assessment Checklist 





This approach is suitable 
for landowners with 
minimal technical skills. 
 
The results can be used to 
plan and prioritize 
improvements and seek 
funding from resource 
agencies. 
 
More sophisticated 
approaches may be 
warranted (see next 
slides) 



Stream	crossing	 2,958,981	

Ditch	relief	culvert	 315,775	

Road	ditch	 61,378	

Landslide	(hillslope)	 44,385	

Landslide	(fillslope)	 134,563	

Road	bed	 31,593	

Other	problem	 33,282	

Landslide	(cutbank)	 36,490	

Spring	 7,249	

Gully	 2,511	

Total	 3,626,205	
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Watershed Scale Assessments 



When You Need Help 

•  Contact local NRCS, watershed groups, 
Department of Fish and Wildlife, CAL 
FIRE. 

•  Contact specialists in road evaluation 
and upgrading e.g., Pacific Watershed 
Associates. 

•  Avoid “convenience” contractors. 



Questions About  
Diagnosing Problems? 



Upgrading Existing Roads 

•  Improving drainage 
– Out-sloping where 

appropriate 
–  Increasing the 

frequency or size of 
cross drains 

– Replacing undersized 
or otherwise deficient 
stream crossings 

– Eliminating stream 
diversion potential 



Out-sloping 



Increasing Frequency or Size of Cross Drains 



Discharge points of ditch relief culverts and 
rolling dips should be chosen carefully and if 

necessary, armored to prevent gullying 



Replacing Undersized or Otherwise  
Deficient Stream Crossings 

 Too small, too old,  too high in fill, not at slope of channel, wrong orientation 



Eliminating Diversion Potential  
Ensuring that if a crossing is plugged or overtopped, flow will return 

to the channel and not go down the road 

Sufficiently sized stream crossing is placed at “B”. “C” is 
critical dip axis. “A” and “D” are cross drains placed to 
intercept road runoff and disperse it over land instead of into 
the stream. 



Upgrading Existing Roads (cont.) 

•  Improving 
stability 
–  Stabilizing failing 

or vulnerable fill 
slopes 

–  Eliminating 
causes of gully 
erosion and 
protecting 
drainage outfall 
sites 



Stabilizing Fill Slopes and  
Stream Banks Adjacent to Roads  



Eliminating Causes  
of Gully Erosion  

Eliminating gully erosion involves diverting 
road runoff before it reaches unprotected 

slopes and/or protecting outfall sites. 



Upgrading Existing Roads (cont.) 
•  Reducing fine 

sediment 
production and 
delivery 
–  Surfacing 
–  Eliminating 

connectivity 
between roads 
and streams 

–  Dust control with 
palliatives or 
watering 



Surfacing 

Surfacing may be done on an entire all-season road 
or at critical locations such as stream crossings. 







Compaction 

•  Almost all treatments 
require compaction 

 
•  Any treatment improves 

with compaction 

•  Cheapest treatment to 
apply 

•  Compaction = right size 
roller for the right 
material and properly 
used 



Eliminating Connectivity 

The goal is to intercept 
and disperse road runoff 
and sediment before it 
enters a stream. 

Can be accomplished 
with cross drains or out-
sloping that disperses 
runoff onto vegetated 
slopes. 



Additional Treatments 

Trash racks placed 
above stream crossings. 

Water bars on temporary 
or seasonal roads. 



Treatment Costs (2012) 



Questions on Road 
Upgrading? 



When Should a Road be 
Eliminated? 

Roads that are poorly located, chronic sources 
of sediment, unneeded or likely to fail 

catastrophically are candidates for elimination  



Decommissioning Roads 
 
•  Eliminating a road does not mean just closing it 
•  Road “decommissioning” requires 

– Reducing its potential for failure during stressing 
weather events 

– Restoring natural drainage by removing 
crossings and treating the road surface e.g., 
deep ripping 

– Re-vegetation of road surface and cut and fill 
slopes 



•  Total decommissioning of roads and crossings means 
restoring the natural terrain and streams 
–  This can be extremely expensive and disruptive 
–  It is not necessary unless there are over-riding  

objectives e.g., natural area restoration 



Maintaining Roads 
 
For roads used by several landowners, agreements are necessary (and 

desirable)  
 
California Civil Code Section 845 says:
 
(a) The owner of any easement in the nature of a private right-of-way, or of any 

land to which any such easement is attached, shall maintain it in repair.
(b) If the easement is owned by more than one person, or is attached to parcels of 

land under different ownership, the cost of maintaining it in repair shall be 
shared by each owner of the easement or the owners of the parcels of land, as the case 
may be, pursuant to the terms of any agreement entered into by the parties for 
that purpose.  If any owner who is a party to the agreement refuses to perform 
or fails after demand in writing to pay the owner’s proportion of the cost, an 
action for specific performance or contribution may be brought against that 
owner in a court of competent jurisdiction by the other owners, either jointly 
or severally.

(c) In the absence of an agreement, the cost shall be shared proportionately to the 
use made of the easement by each owner. Any owner of the easement, or any owner 
of land to which the easement is attached, may apply to any court where the right-of-way 
is located and that has jurisdiction over the amount in controversy for the 
appointment of an impartial arbitrator to apportion the cost. The application 
may be made before, during, or after performance of the maintenance work.  If 
the arbitration award is not accepted by all of the owners, the court may enter 
a judgment determining the proportionate liability of each owner.  The judgment 
may be enforced as a money judgment by any party against any other party to the 
action.

  



Maintaining Roads (cont.) 

•  A funding mechanism is needed 
•  Monitoring is necessary 

–  A system for “naming” roads and identifying 
crossings 

–  Yearly inspections before the winter hits 
–  Tracking “problem” places,  especially crossings 

e.g., flagging or staking road at culverts prone to 
plugging  

–  Monitoring after major storms 



Maintaining Roads (cont.) 
•  Typical annual maintenance tasks include 

– Clearing culverts and ditches of debris 
– Checking for signs of instability 



The single most important thing to do is to 
keep crossings and culverts clear 



•  Periodic maintenance tasks include 
–  Clearing accumulated soil and rock from road surface 
–  Grading and re-surfacing (avoiding excessive grading) 
–  Replacing or repairing damaged culverts 
–  Re-vegetation 



Sources of More Information 

•  Updated Handbook for Forest, Ranch and Rural 
Roads download at www.pacificwatershed.com  

•  See stream crossing design handbook at 
http://calfire.ca.gov/resource_mgt/downloads/
100%20yr%20revised%208-08-17%20(final-a).pdf 

•  See DANR publications at 
http://anrcatalog.ucdavis.edu. Search on “road 
management” 



Thank You! 
rrharrisconsulting@gmail.com 
Forest Stewardship Helpline 

(800) 738-TREE 


