


















































































































































































































































































































































Typical Problems and Applied Treatments for a                      
Decommissioned Stream Crossing

Problem condition (before)

B - Road 
surface and 
ditch drain 
to stream

C - Undersized 
culvert high 
in fill with 
outlet 
erosion  

Treatment standards (after)

Diversion potential

Road runoff

A - Diversion 
prevented by  
road surface 
ripping and 
outsloping 
using exca-
vated spoils

B - Road surface 
and ditch 
disconnected 

decompaction 
and cross-
road drains

C - Stream 
crossing fill 
completely 
excavated

Cross-road drain

Road ripped and outsloped with 
excavated spoil from crossing

A

B

C

A

B

C

Erosion at outlet

Pacific Watershed Associates Inc.
Geologic and Geomorphic Studies • Watershed Restoration • Wildland Hydrology • Erosion Control • Environmental Services

potential
A - Diversion 

from stream by 
road surface 

Typical Drawing #14
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Export outslope (EPOS)

In-place outslope (IPOS)

Cut to Here

Cut to Here

Top of Cut

Fill to Here

Spoil placed against 
cutbank resulting in 
partial outslope

Springs, seeps or perched 
water table emrging from 
cutbank / ditch Original road surface

Excavate unstable sidecast
Endhaul to stable spoil site

Original road surface

Excavate unstable sidecast

Decompacted 
road surface

Employing Export and In-Place Outsloping Techniques
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Typical Drawing #15

Typical Design for Road Decommisioning Treatments         
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Typical Excavation of Unstable Fillslope on a                               
Decommissioned Road

Before

Cracks or scarps

Unstable sidecast

After

Original road surface

Excavate unstable 
sidecast

Decompacted 
road surface

Spoil placed against 
cutbank resulting in 
partial outslope
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Typical Drawing #16
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A A'

Cross-road drain and decompaction 
(decommissioned roads)

Not drivable

A
A'

Cross road drain construction will ensure gullies, springs, road runo� and other concentrated 
�ow will no longer collect over long lengths of road causing gully erosion and sediment 
delivery to streams. Cross road drains will be constructed at approximately 75 ft spacing 
intervals and these cross road drains will direct road surface runo� o� the road onto stable 
hillslope locations.

Ripping the road surface 16 to 24 inches deep will increase road surface in�ltration rates, 
decompact the road surface, and prevent concentrated runo�. Road ripping will also pulverize 
the compacted road surface or hardpan and allow for vegetation to establish and recover 
naturally. 
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PWA Typical Drawing #17



Typical Rock Grade Control Structure Installation
at man-made headcuts/knickpoints in a non-�sh 

bearing stream channel

Cross section parallel and perpendicular to watercourse

Keyway cut into original ground 
to support armor from base
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PWA Typical Drawing #18

Stream bed

A

A’

B

B’

A A’ B B’

H

D

Notes
The main objective is to create a structure that will not be flanked, undercut, or eroded by the stream.
The critical elements of a successful grade control structure are:
1) Excavating the headcut to a gentler channel gradient over a distance of stream 
    (See road log for details)
2) rock selection- rock should be selected that is resistant to transport during design flows, and has
    a bell shaped distribution of sizes with the median diameter equivalent to the D50 particle size of the 
    stream at the site of installation (See road log for range of rock diameters).
3) The rock must be placed in a “U” shape that will contain the 100 yr. return interval stream flow, won’t 
    constrict the channel cross sectional area, and be flush with the streambed and not deflect flow.
4) The rock must be imbedded into the channel at least two rock diameters in thickness.
5) The largest rock should be used at the base and top of the grade control structure to buttress the 
    other rock

Rock lapping up sides 
of channel (Transparent)

Road

4

3
2

4

Road

Active headcut

Preexisting conditions After treatment

Original channel profile 
exhibiting an active headcut

3

5

5
1
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PWA Typical Drawing #19a

Cutslope

Fillslope

Small B
erm

Road Tread

Native Hillside

Native Hillside

8%

Axis of Dip
8%

8%

4%

Excavated portion of dip
with broad concavity

Constructed portion of dip 
with broad convexity

1

5

4

3

2

Existing Conditions

As-Built Features

Notes
Rolling dip type 1 existing conditions: Type 1 rolling dips are 
utilized when roads are less than 12-14% grade and there is 
proximal outfall adjacent to the outboard road to facilitate 
road drainage.
Design Notes:
1) The berm should be removed for the entire length of the 
dip.
2) The steeper the road grade the more asymetrical the dip 
should be constructed, i.e. the axis of the dip should be closer 
to the down road side of the dip when the road gets steep. 
(See PWA typical drawing #11).
3) The dip should be outsloped at 3-4% across the road tread 
from start to end of each dip, and 8-10% across the outboard 
�ll.
4) The dip will either connect to and drain the ditch or it will 
only drain the road surface, see road log for speci�cations.
5) The road tread across the dip or the outlet of the dip may be 
rocked depending on site speci�c conditions (see road log). 

Standard (Type 1) Rolling Dip Construction 

Cutslope

Fillslope

Inboard ditch

Inboard ditch

Base of �llslope

6%

{

Base of �llslope
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PWA Typical Drawing #19b

Axis of Dip

8%

Excavated portion of dip
with broad concavity

Constructed portion of dip
with broad convexity

1

4

3
2

As-built Features

Aggressive berm removal

Notes
Rolling dip type 2 existing conditions: Type 2 rolling dips are 
utilized when roads are less than 12-14% grade and there is no 
proximal outfall adjacent to the outboard road to facilitate 
road drainage.  These should be employed in areas of road 
through-cuts generally less than 3 feet tall, and where large 
wide and/or tall berms exist on the outboard road edge.
Design Notes:
1) The berm or native hillside should be removed for the entire 
length of the excavated portion of the dip, or, at a minimuim 
through the axis of the dip.
2) The steeper the road grade the more asymetrical the dip 
should be constructed, i.e. the axis of the dip should be closer 
to the down road side of the dip when the road gets steep. 
(See PWA typical drawing #11).
3) The dip should be outsloped at 3-4% across the road tread 
and 8-10% across the outboard berm or native hillside. (The 
road log will specify the length of the outlet breach through-
out the large berm or native hillslope).
4) The dip will either connect to and drain the ditch or it will 
only drain the road surface, see road log for speci�cations.
5) The road tread across the dip or the outlet of the dip may be 
rocked depending on site speci�c conditions (see road log). 

Type 2 Rolling Dip Construction
(Through-cut or thick berm road reaches)

{

Inboard ditch

Inboard ditch

Cutslope

Large berm or

 through-cut
Road Tread

Native Hillside

Native Hillside

8%

8%

4%

Cutslope
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PWA Typical Drawing #19c

16%

4%

Type 3 Rolling Dip Construction
(steep slope outslope)

Notes
Rolling dip type 3 existing conditions: Type 3 rolling dips are 
utilized when roads grades are steeper than 12% grade with 
little opportunity to create reverse grade for the design 
vehicle, and there is proximal outfall adjacent to the outboard 
road to facilitate road drainage.
Design Notes:
1) The berm should be removed for the entire length of the 
outsloped section.
2) The dip should be outsloped at 2-4% across the road tread 
and 4-8% across the outboard �ll. (The road log will specify the 
length of road to be type 3 outsloped).
3) The outsloping will rarely connect to and drain the ditch (see 
road log for speci�cations).
4) The road tread across the outsloped section or the outboard 
road will be rocked depending on site speci�c conditions (see 
road log). 

Cutslope

Fillslope

Small B
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Native Hillside

16%

Existing Conditions
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1

4
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Excavated portion 
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Base of �llslope
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Oblique view

Pacific Watershed Associates Inc.
Geologic and Geomorphic Studies • Watershed Restoration • Wildland Hydrology • Erosion Control • Environmental Services

PO Box 2070, Petaluma, CA  94953/ Ph: 707-773-1385 / FAX: 707-773-1451/ www.pacificwatershed.com

Typical Drawing #20

Steps for ford crossing construction:

1.  Remove any existing structures (culverts, logs, large boulders, etc.)

2.  Remove all road fill as you dip through the crossing to reach natural stream channel.

3.  Establish a "U" shape across the channel at the width specified in the road logs. 

4.  Grade road approaches to specified slope angle (e.g., 4:1).  Approaches may or may not be rocked; 
      follow specifications in the road logs. 

Typical Ford Crossing Installation

Grade road 
approaches to 4:1

Grade road 
approaches to 4:1

100 year flood level

Ford width

 at OBR

Inboard edge of road (IBR)

Outboard edge of road (OBR)

Cross-section perpendicular to watercourse

Ford width

100 year flood level

Road rock 
approach

Road rock 
approach

Natural stream channel

Grade road 
approaches to 4:1

Grade road 
approaches to 4:1



Typical Design for De-watering Streams
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  Prior to working in and around the active stream channel, proper stream dewatering and 
avoidance of increasing downstream turbidity should be employed. Stream flows will be 
isolated upstream of the work area using cofferdams and transported downstream / 
around the work site through either a pumped diversion (Type 1) or by gravity diversion 
(Type 2) to keep the stream “live” (flowing) below the work area. An additional dam will be 
installed downstream of the work areas to capture any subsurface flow that might travel 
through the construction area. Any “dirty” water will be collected at this location and 
pumped away from the site where it can infiltrate into the ground without the potential to 
delivery to the stream and/or be used to wet fill being deposited in the spoil disposal 
areas. 

Stream crossing de-watering

PWA Typical Drawing #21
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Representative photos of selected sites 
 

Manzana Creek Watershed Anthropogenic Sediment Reduction Assessment, 
Aquatic Protection and Road Restoration Planning Project 

Los Padres National Forest, Santa Barbara, California 
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Table D1. Representative Project Site Photographs, Manzana Creek Watershed Anthropogenic Sediment Reduction Assessment, Aquatic 
Protection and Road Restoration Planning Project, Los Padres National Forest, Santa Barbara County, CA 

Photo # Site # Photo date  Road name  Photo description (frame view) 
Photo location 

(standing) 
Facing 

1 138 6/11/2018 Catway Jeep Trail 

View of a near-origin Class III stream at a fill 
crossing. The stream has eroded a gully through 
the fill prism and is actively advancing headward 
towards the inboard edge of the road.    

Standing on the outboard 
edge of the fill looking 
towards the inboard edge 
of the road and the gully.  

South-
West 

2 145 6/11/2018 Catway Jeep Trail 

View of a gully along the outboard edge of the 
road that has been caused by concentrated road 
runoff and poor road design. The gully enlarges 
beyond the outboard edge of fill and is actively 
eroding into the road prism.  

Standing in the center of 
the road prism looking 
downslope to where the 
gully exits the road. 

North-
West 

3 150 6/11/2018 Catway Jeep Trail 

View of a Class III stream crossing below a 
switchback in the road. The stream has gullied 
into the fill and natural hillslope above the road 
and has carved a second gully below the road.  

Standing on the outboard 
edge of the fill looking 
towards the inboard edge 
of the road and the gully.  

North-East 

4 91 6/11/2018 McKinley Ridge 

View of a McCarthy style drain on McKinley 
Ridge road. Erosion below the outlet of the drain 
has caused headcut that has eroded the fill from 
beneath the drain and caused it to fail. A headcut 
is now actively eroding into the road prism from 
beneath the drain’s inlet.  

Standing at the outboard 
edge of the road looking 
downslope over the 
outboard edge at the 
failed McCarthy drain.  

North-
West 

5 94 6/11/2018 McKinley Ridge 

View of a McCarthy style drain on McKinley 
Ridge road. Erosion below the outlet of the drain 
has caused headcut that has eroded the fill from 
beneath the drain and caused it to fail. A headcut 
is now actively eroding into the road prism from 
beneath the drain’s inlet. 

Standing at the outboard 
edge of the road looking 
down at the failed 
McCarthy drain and 
eroding fill.   

West 
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Table D1. Representative Project Site Photographs, Manzana Creek Watershed Anthropogenic Sediment Reduction Assessment, Aquatic 
Protection and Road Restoration Planning Project, Los Padres National Forest, Santa Barbara County, CA 

Photo # Site # Photo date  Road name  Photo description (frame view) 
Photo location 

(standing) 
Facing 

6 16 6/11/2018 
East Pinery Ridge 
Road 

View of a long segment of road that has several 
small gullies eroding into its road bed due to 
concentrated road runoff that has been trapped on 
the road surface for hundreds of feet. The gullies 
combine into a larger gully shortly before exiting 
the road prism and enlarging further as it carves 
into the outboard edge of fill.  

Standing mid road below 
the confluence of the two 
gullies.  

South-East 

7 344 9/6/2018 Munch Canyon 

View of the large diversion gully traveling down 
the inboard edge of the road and crossing the 
road. The upper extent of the large outboard 
fillslope gully is seen in the center frame. 

Standing on the outboard 
edge of the road, above 
the large diversion gully 
that travels down the 
outboard fillslope. 

South 

8 344 9/6/2018 Munch Canyon 
View of the large diversion gully downcutting 
through the road prism before exiting the road 
prism and eroding the outboard fillslope. 

Standing on the outboard 
edge of the road, below 
the large gully that 
travels down the 
outboard fillslope. 

North 
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Photo 2 
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Photo 3 

 

 
Photo 4 
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Photo 5 

 

 
Photo 6 
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Photo 7 

 

 
Photo 8 
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