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Road Upgrading/Decommissioning

and Watershed Restoration
(face the facts...)

Open, maintained roads are common and often generate
and deliver large volumes of sediment to streams

Most roads in most watersheds are not abandoned and
will be upgraded and maintained for future management
= decommissioning is comparatively rare

Most open, maintained roads were built decades ago to
now-outdated standards and have weak points that are
susceptible to failure

Most culverted stream crossings are under-designed,
undersized and many have diversion potential

Most forest roads have high levels of hydrologic
connectivity and associated fine sediment delivery

Old, abandoned legacy roads can be "“loaded guns”




Presentation Outline

= Terminology

= Practical objectives of road upgrading and
decommissioning treatments

m The Seven Step Process for inventorying and
treating road erosion

m Basic erosion inventory concepts
m Conducting a systematic sediment control inventory.
m Prioritizing roads and sites for treatment

= Basic concepts for treating road erosion

= Deciding what to do: treatment types and treatment
mantras

= Effective road erosion treatments using upgrading
and decommissioning

= Summary




Here’s why...

Practical objectives for road
sediment control treatments

Reduce failure potential (likelihood)

Reduce failure magnitude (volume)

Reduce road-related sediment delivery

_ower, more predictable aquatic and water quality impacts
_ower cost of storm damage repair

| ess time “out of service” after storms -fewer washouts
and road failures

Potential increased ability to work and use under "wet"
conditions - less turbidity

Increased ability to manage landscape (forest, ranch, etc)




Here’s how...

Seven Step Process of Inventorying
and Treating Road Erosion

Problem identification - through inventory and
assessment;

Problem quantification - determining future
sediment delivery

Prescription development - heavy equipment and
labor intensive treatments

Treatment prioritization
Implementation (upgrading & decommissioning)
Implementation & effectiveness monitoring

Maintenance




Erosion inventory concepts

The Forward-Looking Erosion Inventory

What happens if you do nothing?

Getting the most for your money




Erosion inventory concepts

Location of road-related erosion

" Stream crossing erosion (gullying)
" Road-related landslides (mass wasting)

" Road surface runoff and related erosion
(surface erosion and gullying)

= A road location with erosion but no future
sediment delivery is not an “erosion site” that
needs to be inventoried or treated to protect
water quality or fish habitat




= Objectives and standards
= Measures of success

= Common techniques
= Road upgrading
= Road decommissioning




Terminology

What is "Storm Proofing”

Erosion control and erosion prevention
work designhed to protect a road,
including its drainage structures, fills
and downslope areas, from serious
episodic erosion during large storms
and from chronic erosion during
intervening periods.




Terminology

Types of road storm proofing

Road Upgrading Road Decommissioning




Storm Proofing Your Roads

= Types of road storm proofing
N
m Measures of success

= Common techniques
= Road upgrading
= Road decommissioning




Technical Standards:
Road Upgrading

= Stream crossings
= Upgraded for 100 year capacity, including organic debris
= Culvert set on-line and at natural channel grade
= Plugging potential minimized
= Diversion potential eliminated
H

Fish passage is accommodated for all life stages

= Road and landing fills
= Unstable fills that could deliver are excavated/stabilized
= Spoil is placed where it will not enter a stream

= Road surface drainage
= Road surfaces and ditches are disconnected from streams
= Road drainage structures do not drain onto unstable areas




Terminology

Road Decommissioning

Activities that result in the stabilization and restoration
of unneeded roads to a more natural state.” (USFS)

The physical treatment of a roadbed to restore the integrity
of associated hillslopes, channels, and flood plains and their
related hydrologic, geomorphic, and ecological processes and
properties (Wildlands CPR)

Procedures that permanently close a road in a manner that
prevents erosion, maintains hillslope stability, and re-
establishes natural drainage patterns (CAL FIRE 2007).




Terminology

Road Decommissioning

-Road decommissioning (permanent)
-Road decommissioning (temporary)
-Road closure

-Road storage

-Road abandonment

-Road obliteration

-Hydrologic obliteration

-Road removal

-Road rehabilitation

-Road reclamation

-Putting the road "to bed"

-Road vacating

-Road deactivation




Technical Standards: Road Decommissioning

m Stream crossing side slopes: Excavated and sloped at 2:1
or to the grade of natural side slopes above and below the
crossing

Stream crossing channel profile: Excavated at natural
channel grade through the crossing with no abrupt grade
changes at the top or the bottom of the excavation - the
standard is o exhume original channel bed

Stream crossing channel width: Excavated to match or
T

exceed the natural channel width outside of the influence of the
crossing; the design standard is the 100-year flow width

Road approaches and all road reaches: Hydrologically
disconnected to minimize direct runoff into the crossing or into
hearby streams

Road related fill slope landslides: Fillslope landslides with
potential for sediment delivery are excavated and removed




Storm Proofing Your Roads

= Types of road storm proofing
= Objectives and standards

L]

= Common techniques

= Road upgrading
= Road decommissioning




Measures of success

= Road upgrading -
= Decreased culvert plugging
= No unexpected stream diversions
_ower frequency of stream crossing washout
_ower sediment delivery from crossing failure
_ower frequency and delivery from road fill failures
= Hydrologic connectivity reduced to 107% to 20%, or less

= Road decommissioning -

= Excavated stream crossings exhibit less than 5%,
preferably less than 2%, loss of erodible fill volume

= Lower frequency & delivery from road fill failures
= Hydrologic connectivity reduced to less than 5%




Storm Proofing Your Roads

= Types of road storm proofing
= Objectives and standards
= Measures of success




Questions?




Road Upgrading
Treatments




Road Upgrading

= Goals of road upgrading
= Four treatment mantras

= Stream crossing treatments
= Types of stream crossing upgrade

Treatments
= Culvert accessories
= Armored fill stream crossings

= Treatment of unstable fillslopes
= Road surface drainage treatments

= Road shaping
= Drainage structures




Goals of road upgrading

= Minimize the risk of episodic erosion
and sediment delivery triggered by
large magnitude, infrequent storms

m Strictly minimize fine sediment
contributions from roads and ditches to
stream channels

= Produce a low maintenance, low cost, low
impact road




Road erosion treatments - upgrading

Four Road Upgrading
Treatment Mantras

Treat sites of sediment delivery
Treat the cause, not the symptom

If you don't change anything, it's just
going to happen again

Prevent erosion before you have to fry
to control it




Road erosion treatments - upgrading

Erosion versus
sediment delivery:

1) Treat sites of
sediment delivery




Road erosion treatments - upgrading

2) Treat the cause,
not the symptom
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Road erosion treatments - upgrading

3) If you don't change
anything, it's just
going to happen again...




Road erosion treatments - upgrading

4) Prevent things
from happening in
the first place!




1) Treating Stream
Crossings




Road erosion treatments - upgrading

A. Treating Stream Crossings

m CAUSE: Stream crossing erosion and
sediment delivery is caused by:
= Culvert overtopping and gullying (washout)
= Stream diversion (off-site gullying and landsliding)
= Culvert outlet erosion, downcutting, bank erosion
= Surface erosion on bare fillslopes

m TREATMENT: Stream crossing erosion is treated
by culvert upgrading (upsizing, improved placement,
lengthening), eliminating diversion potential, reducing
plugging potential, vegetating bare soil areas, and
stabilizing and protecting fillslopes.




Road erosion treatments - upgrading

Stream crossing
culvert alignment
and orientation

100-yr culvert in
anadromous

stream
(20%* embedded)
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Road erosion treatments - upgrading

Emergency overflow
culverts
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Emergency overflow culvert
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Road erosion treatments - upgrading

Culvert accessories

51

Smgle post
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Road erosion treatments - upgrading

Critical dips for  ESSSE=
culverted crossings ===—u=

(to prevent stream diversions)

Locate critical
dips on hingeline
to eliminate
diversion
potential and
reduce failure
maghitude




‘upgrading '

Culvert upgrade: before
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upgr'admg (and over"l'oppmg)




Road erosion treatments - upgrading

Conversion of culverts to bridges
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Culvert to bridge
conversion and
culvert upgrades:

Excavating
stored sediment

1812 2003




Road erosion treatments - upgrading

Conversion of culverts to bridges

..Yo eliminate
failure potential




replacement
To current
standards
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Road erosion treatments - upgradini :

Armored fill
crossings: an
alternative to
culverts




Road erosion treatments - upgrading

Armored fill
crossings




10 steps to building an armored fill stream crossing

Beilding an armaored 1l

Al The roth munt be placed in & “U" shape atross
water Now will always stay confi

10 steps to
building an
armored fill
crossing




Questions?




2) Treating Unstable
Fillslopes




Road erosion treatments - upgrading

B. Treating Unstable Fillslopes

= CAUSE: Unstable road and landing fillslopes
are caused by sidecasting onto steep slopes.
Debris flows are caused by filling steep, wet
swales during road construction.

s TREATMENT: Only those instabilities or
potential instabilities that could deliver
sediment to a stream are freated.

= Unstable fillslopes and potential debris flow
sites are usually treated by direct excavation
of ur]\csf’rable fill material, and redirection of
runo




excavation

on upgraded road |, S R0

Excavation of ¥ a8 '
unstable fillslope ¢, /
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Road erosion treatments - upgrading




3) Treating Road Surface
Erosion, Road Drainage and

Hydrologic Connectivity
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Example Connectivity Results

Road-stream connectivity values reported in the literature

Watershed or Area

Clearwater basin, Olympic Mountains,

Washington

Blue River, Oregon (Cascades)

Deschutes River, Washington

Kilchis watershed, Oregon (Coast)
Oregon - All 5 Geo-Regions
Bear Creek, North Coastal California

Southwest Washington; Northern
Oregon Cascades

North Coastal California watersheds

Central Sierra Nevada, California

Total and mean values

Road
Length

(mi)
350.0

38.5

13.7

117.0
285.0
15.9

453.0

518.0
12.4

1,803

Hydrologic

Connectivity

(%)

34

33 (6-74)

Reference

Reid and Dunne, 19841

Wemple, 1994; Wemple
et al., 1996

Bowling et al., 1996;
Bowling & Lettenmaier,
2001

Mills, 1997
ODF, 1996. ODF, 1998

PWA, 1998
Bilby et al., 1989

PWA (unpubished)

Coe & MacDonald, 2001




Sediment Delivery from “"Hydrologically Connected” Roads
over the next decade (assumes all sites fail and deliver)

Total Total Road Road
Total Sediment Connectivity Connectivity:
Project Area!  Watershed  County Miles of  Delivery Delivery % of Total
Road (yds?) (yds?) Delivery

Biscuit Fire (OR) Rogue Siskiyou 135 389,000 101,000 26%

Wilson Creek Klamath Del Norte 109 252,000 85,500 34%
Reed Mt. S.F. Eel Humboldt 30 28,700 17,000 59%
Woodman Creek  Middle Eel Mendocino 25 30,500 17,500 57%

Greenfield Ranch Russian Mendocino 33 14,300 8,800 62%
U.C. Hopland Russian Mendocino 36 24,900 16,000 64%
Navarro Ranch Russian Sonoma 71 80,500 37,000 46%

Garrapata Creek Garrapata  Monterey 21 12,400 5,900 48%
Old Coast Road Little Sur Monterey 11 27,000 19,900 70%

Totals: 859,300 308,600 36%

1) PWA data, various road assessments




Road erosion treatments - upgrading

Treating Hydrologic Connectivity

- CAUSE: Road surface erosion is caused by
mechanical abrasion and poor road surface
drainage...

-Sediment delivery occurs where road
surfaces and ditches are "hydrologically-
connected” to stream channels

*TREATMENT: Hydrologic connectivity is
treated by road surface shaping and the
installation of road surface and ditch drainage
structures to disperse runoff onto hillslopes




ROAD DRAINAGE
TREATMENTS

Road shaping




Road erosion treatments - upgrading

Road shape conversion

Insloped with ditch,

wheel ruts & berm -
Gullied with 100%
connectivity

Outsloped with
rolling dips -
No connectivity




Road erosion treatments - upgrading

Road shape conversion

Insloped :
with ditch - v-;-"-
100% connecT|V|Ty 85 \

‘94!
L

Outsloped with
rolling dips -
No connectivity




Driveability, Func'ruonallty and Safe‘l'y




ROAD DRAINAGE
STRUCTURES

Rolling grade, rolling dips, ditch
relief culverts and berm breaks
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Road erosion treatments - upgrading

Outsloped
with rolling
dips - ditch
eliminated




Road erosion treatments —
upgrading

Outsloped
with rolling
dips - ditch
retained




Drainage cut-out drains road rut
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Road connectivity comparison following
road storm-proofing along 15.2 miles of forest roads.

Connectivity
site type

1998
Connectivity
(pre-treatment)

(ft)

Connected road/ditch

length of forest roads (ft)

2004

2005

Average
connected
length as of
2005

Stream crossing
approach

23,930

14,100

3,630

84 ft

Ditch relief
culvert

27,000

9,450

1,600

178 ft

Gully/rolling dips

3,860

5,325

800

200 f+

Other

6,350

825

0

0 ft

Total (15.2 mi):

61,140

29,700

6,030

108 ft

Connectivity

76.2%

37.0%

7.5%

Eliminating these connected sources would reduce overall connectivity ’ro




Variants & Obstacles in
Upgrade Treatments

= Paved roads

= County Roads (paved/unpaved public roads)
m Main Line USFS roads (paved and unpaved)
= Roads in the snow zone

= Steep roads (>~12%)

m Road use types and levels (speed and clearance
restrictions (e.g., lowboys, FedEx and BMWs);
commercial roads vrs subdivision roads)

m Stream crossings in debris flow channels







Obstacles and var'lan'rs to 'ryplcal upgrading treatments
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Treatments in the snow 7&\ kf : Outslopmg
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Road erosion treatments -
upgrading




Road erosion treatments - upgrading

SUMMARY
Measures of Success for Road
Upgrading Treatments

= Road upgrading
= Decreased culvert plugging
= No unexpected stream diversions
= Lower frequency of stream crossing washout

= Reduced sediment delivery from crossing
failures

= Lower frequency and delivery from road fill
failures

m Hgdrolo ic connectivity reduced to 10% o
15%, or less!




Questions?




Road Decommissioning




Road erosion treatments - decommissioning

Common Techniques:
Road Decommissioning

Ripping or decompaction

2@ Cross-road drain construction or
outsloping

@Excavation of unstable fillslopes
Stream crossing removal
2 @Endhauling and spoil disposal

©




Road
ecommissioning
Heavy
Equipment
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Road erosion treatments - decommissioning RIS ok i 3

5
.

Decommissioned *
Road £

Decompaction or Road
Ripping:

v'Increases infiltration

v'Reduces runoff

v'"Promotes vegetation




Road erosion treatments - decommissioning




Road erosion treatments - decommissioning

Road Decommissioning




Road erosion treatments - decommissioning

Cross Road Drains

63 % £ - &

o




Decommissioned
forest road

Road ripped and
cross-road drained

(straw mulch was added
to improve microclimate &
promote revegetation)




Road erosion treatments

In-place Outsloping

- >




Road erosion treatments —
decommissioning

In-Place Outsloping

Local spoil disposal

06 12 2007
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Road erosion treatments —

decomm

disposal)

outsloping
(local spoil




Road erosion treatments —
decommissioning

Outsloping

(spoil endhauled)




outsloping
(spoil hauled to site
and used to outslope
stable road)

Road erosion treatments —
decommissioning







Road erosion treatments —
decommissioning

outsloping
to trail
conversion)




Road erosion treatments —
decommissioning

Trail outsloping
(road to trail
conversion)




Trail outsloping (road-to-trail conversion)
with quad fur'e escape route
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Road erosion treatments —
decommissioning

Obliteration

(total recontouring)




Road erosion treatments - decommissioning

Stream Crossing Decommissioning
(small = <250 yd3)




Stream Crossing

Decommissioning
medium=250-500 yd3)

™3

-

Ty




Decommissioned

stream crossing
(large = >500 yd3)
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decommissioning




Road erosion treatments —
decommissioning

Decommissioned
stream crossing
(large)




Road erosion treatments —
decommissioning

Decommissioned
stream crossing
(large)




Road erosion treatments —
decommissioning

Decommissioned
stream crossing




Road erosion treatments —
decommissioning

Decommissioned
Class I stream

crossing
(fish passage)
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Road erosion treatments - decommissioning

Measures of success for Road
Decommissioning Treatments

= Road decommissioning

= Stream crossing decommissioning prevents
at least 95% of predicted erosion and
sediment delivery.

= Decommissioning results in a lower
frequency & delivery from road fill failures

= Hydrologic connectivity is reduced to less
than 5%




Road erosion treatments - decommissioning

excavated,
unstable fill

:
A -

= «TIncomplete excayatio




Potential Problems:
Bank Erosion and
Channel Downcutting

Insufficient
channel width |

T QE

Incomplete o aa sy 2.
excavation | ‘:3‘- Ao




Problems: Side Slope Failures

Spoil dlsposal on sudeslopes of decommlssuoned stream cr'ossmg



Summary

Determine what road(s) need to be
inventoried

Use a standardized data form that is
accepted by regulatory agencies (e.g.,
http://www.dfg.ca.gov/fish/Resources/Habit
atManual.asp)

Employ systematic, repeatable, quantitative
data collection and measurement techniques
in the inventory

Only inventory sites of sediment delivery

Have an experienced, qualified person check
your conclusions and proposed prescriptions

(QA/QC)




Summary (continued)

Prioritize the roads/sites that are
recommended for treatment, according to
your project requirements (H, M, L)

Prescribe and use the most cost-effective
treatments

Prevent problems before they develop
(erosion prevention)

Only treat sites of sediment delivery

Treat the cause of the problem, not the
symptom.

Monitor, observe and maintain the project
for best performance




Useful References

HANDBOOK FOR FOREST AND RANCH ROADS

A Guide for pbnning. desgning, COnstructing, recansinacnng,
mantaning and dosing wildand roscks
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The Road-Ripper’s Guide to Wildland Road Removal
By Scott Bagley
Copyright 1998 by Wildlands Center for Preventing Roads

Editing by Katie Alvord, Barb Cestro and Bethanie Walder
Guide layout design by Matt Thomas

lllustrations by Matt Simms

Logo design by Anne Wysocki

We are grateful to Patagonia, Inc. for providing funding for this
guide. The Road-Ripper’s Handbook also received financial
support from Foundation for Deep Ecology and the Conservation
Alliance.

Wildlands Center for Preventing Roads (Wildlands CPR) is a
national clearinghouse and network working to protect and restore
wildland ecosystems by preventing and removing roads and limiting
motorized recreation.

Wildlands CPR uses a visionary strategy that integrates
conservation biology, activism and law to:

e Act as a national clearinghouse, providing activists with the
tools and strategies needed to prevent or close environmentally
damaging roads and motorized recreation in wildland
ecosystems.

Train activists to prevent, close and remove wildland roads
using sound biological and legal information.

Inform the public about the environmental damage caused by
roads and motorized recreation and how to change public land
management decisions.

Wildlands Center for Preventing Roads
P.O. Box 7516
Missoula, MT 59807
406/543-9551
WildlandsCPR@WildlandsCPR.org
hitp://www.wildlandscpr.org




Useful References (cont)

The goals of this video and the companion P ' d R ll R d

Forest and Ranch Roads Handbook
are to assist landowners in:
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Copées of this video and the
Forest and Ranch Roads Handbook
are available from

MENDOCINO COUNTY
RESOURCE CONSERVATION DISTRICT

SPeoy ppuey pue j$ai104

SPROI FULI0)S21 pue gupnedal ‘Sujaoxduag o) 2pIng v

A guide fo Improving, repairing and restoring roads
Fonded by California l')epa;méﬂ‘;{-;or;s‘tr) and Fire Protectica for waler mm, fish and humans.

and California Department of Fish sad Game




Useful References (cont)

Proceedings of the

Salmon Habhitat

Restoration
Cost Workshop

Proceedings of the

Salmon Habitat

Restoration
Cost Workshop

Oxford Suites Hotel Stan T. Allen, Editor
Gladstone, Oregon Cindy Thomson, Co-Editor
Robin Carlson, Co-Editor

Published by
Pacific States Marine Fisheries Commission
205 SE Spokane Street, Suite 100
Portland, Oregon 97202-6413
Tel: (503) 595-3100 Fax: (503) 595-3232

March 2004

graphic design: Jeff Bright, www.jefforightdesign.com

spawning coho salmon photos: Thomas Dunklin, www.thomasbdunklin.com




Useful References (cont)
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Designing Watercourse Crossings for Field measurement of soil erosion and runoff
Passage of 100-year Flood Flows,
Wood, and Sediment N W

Hudson

Food and Agrculture Ovganization of the | nited Nations

Rome, 1995
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Useful References (cont)
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Useful References (cont)

LOW-VOLUME ROADS
ENGINEERING Designing for Effective
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on Construction Sites

Best Management Practices
Field Guide

By Jerald S. Fifield, Ph.D. GPESC




Useful References (cont)

The Massachusetts

Unpaved Roads

BMP Manual Colorado Forest Road
Field Handbook

A Guidebook on How to Improve Water Quali
While Addressing Common Problems

Propared by

»gional Planning Cos
Tham Mall, Pittsfieid. MA 0120

Resource Protection

S. Environmental Protection Agency
Region 1

Project 98-06/319

Winter 2001
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www.pacificwatershed.com
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Protect and Restore Water Quality
and Aquatic Habitat Through
Pr'ofechve Land and Road Management
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