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Aliso Creek dam

Grade controls can act as small dams and create channel instabilities.



22 S Aliso Creek below dam
S S
.« “Hungry water” takes out long reaches of

riparian restoration.



Encroachment
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Torrey Pine Creek (failed grade control)

Grade controls, large and small often are the source of channel problems.



Sacramento River (meander around rocks)

Riprap often has failure built in to its use.



Baxter Creek (failing riprap)

Failure of riprap occurs at all scales, small creeks and large rivers.



Steven's Creek too narrow

Common problem: structural “fixes” without knowledge about stable creek shapes.
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San Juan River(too straight)

ion and then failure of

incis

The channelization steepened the slope which caused

concrete lining on a federal flood control project.



Excess Sediment slope issues

It has been common for flood control channels to be designed at unsustainable slopes.



Culvert caused Gully (San Diego)

Headcuts frequently form above culverts put in

a the wrong slope.
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New Pinole Creek trestle : too low for next 100 years

This locks in flooding problems upstream for another few generations.



Common Post Construction Problems

Horizontal Instability Due
to Local Scour or
Deposition
10%

Vertical Instability Due to
Aggradation or
Degradation
29%

Other
1 1rJ".‘E1
) Bank/Toe Failure Due to
RipRap Failure
Undesirable changes / 39%
Caused by Hydraulic
Structures Local Conditions
5% 6%

N

Misc. Paper HL-90-10 Hydraulics Laboratory
Dept. of the Army, Waterways Experiment Station
Vicksburg, Mississippi October 1990

Common Post Construction Problems

Assessments need to address how to respond to, and avoid these common
problems if river functions are to improve.



Meander in Concrete-lined Creek Channel

We need to address sustainable channel slopes and meanders.



Step pool design

Steep gradient streams need to address step pool design for restoration.



Napa to tame river
by lez!:t}ngdlt run free
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B Voters approve a historic . them with dredgers and concrete.
: . - Voters in this historic wine county
tax measure that aimsto -

bucked that tide Tuesday when they
reduce ﬁmding t]uough 3k .approved a precedent-sétting flood
natural methods

i+ project to-make the ‘uaruly Napa

room to meander Without sloshing’
- into bedrogmis and stores.
*-Planners and politicians predict
- Napa County will lead California on-

By Denis Cuff :

and John Simerman’
TIMES STAFF WRITERS

NAPA — Flood fighters in LHET-':_-lgt_ting rivers run ja-,lfttltifh'_eﬁr?'ﬁfi:r.l',
| West tamed their creeks and small’*imaking people
rivers by deepening and narrowing?:of the way.
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Napa tame river

:’}j..:ln* sy Rliver wider.and moré natural with .

@ new path to minimize flooding By,

do’more.to-stayouty.

“The standard approach is a deep
concrete channel. But that wipes out
the river. People here came together
to’come up with something very dit-
ferent that provides flood:protection
anid keeps the river alive,’| said Mike
Rippey, a member of the board of su-
pervisors in this county where flood-
ing in winter seems as prédictable
as the grape harvest in falk

Private and federal planners
called the Napa Valley plan perhaps
the biggest and most innavative of
its'kind in California to marry envi-
ronmental and flood protection.
_TInstead of straightenifig fd lin-
irig the river with concréfe,"Napa
County will create up'to 600 acres of |

_marshes to absorb’flood waters.

v About 17 homestand’20/busi- |

-

_nesses in and-around Napd'will be |

X! 'See FLOOD, Back Page

The “Zen of flood control design” for the Napa River, California.




Southern portion of project area

%

Napa River floodplain restore mouth and lower flood level upstream

Removing hydraulic constrictions: the first step in assessments to solve problems.



Napa pasture to floodplain

This new floodplain lowers flood level by 3 feet in downtown area.



Napa demolish buildings




Napa floodplain restoration




Napa floodplain restoration




Napa new habitat in flood and marsh plain

Monitoring shows habitat functions of restored floodplain.



Old Maxwell bridge
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Maxwell bridge rebuilt to remove constriction



3rd street bridge :old
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New third street bridge

Bridge replacements which serve as key strategies to reducing flood damages should
be part of federal cost sharing on projects: This is more sustainable than dredging the
river repeatedly.



Napa downtown restoration

River restoration is downtown restoration and builds the local economy.



Downtown river access



Willow posts are driven into holes made by
an excavator with a metal ram.

Willow Posts (driven into creek bank)

New Assessment tools are helping guide the appropriate use of vegetation for
river stabilization.
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The willows root and develop greenery very quickly. Within
a few months it is difficult to recognize the installation.

Willow Posts (sprouting quickly)

Soli bioengineering can perform well under high shear stresses, and these are quantifiable.
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The stabilized bank can withstand even severe floods.
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Willowstand (bank stabilization)



Hydraulic constriction 1995 VUS@UPRRT
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% Hydraulic constrictions can endanger trains and
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the surrounding community.
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Codornices culvert before

This culvert prevented floodplain restoration.




Codornices culvert rebuild by RR to move flood flows

The floodplain and channel restoration design informed the culvert replacement.
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New Pinole creek trestle creating flooding

This train trestle was dropped on a restored floodplain harming its functional
values and performance.



RIVER FORMED LANDSCAPE FEATURES

Geomorph context needs to
inform assessments
Process based assessments can inform

management actions and result in permits
which protect the environment.
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HATURAL

RIVER PROCESSES AND MORPHOLOGY

iy s
T
.
1 = —
S~
L.¥ . A o
al 2,0 W
5 .
: 1 TR L
1
Tributary
L]
. o
'.Ilb-'ll-'lf'r’
1
=—
-
o ——
—
-

Hey channel evol 0002

This represents one page of many process
sketches which can be used to provide
rapid assessments which can be applied to
describing condition and guide
appropriate management strategies.
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Bankfull X-section Area (Bay Area graph)

Restoration curves developed by regions can also provide rapid assessments
on whether a channel is significantly different from others with similar
watershed areas. A first level assessment.
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Destabilizing Practices (Channel
Widening)

Examples of rapid process sketches which
can inform management needs and
developing solutions. Process assessments
don’t have to be too complicated to be
useful.



Aliso Creek dam

Grade controls can act as small dams and create channel instabilities.



22 S Aliso Creek below dam
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riparian restoration.
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Torrey Pine Creek (failed grade control)

Grade controls, large and small often are the source of channel problems.



Sacramento River (meander around rocks)

Riprap often has failure built in to its use.



Baxter Creek (failing riprap)

Failure of riprap occurs at all scales, small creeks and large rivers.



Steven's Creek too narrow

Common problem: structural “fixes” without knowledge about stable creek shapes.
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San Juan River(too straight)

ion and then failure of

incis

The channelization steepened the slope which caused

concrete lining on a federal flood control project.



Excess Sediment slope issues

It has been common for flood control channels to be designed at unsustainable slopes.



Culvert caused Gully (San Diego)

Headcuts frequently form above culverts put in

a the wrong slope.
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New Pinole Creek trestle : too low for next 100 years

This locks in flooding problems upstream for another few generations.



Common Post Construction Problems

Horizontal Instability Due
to Local Scour or
Deposition
10%

Vertical Instability Due to
Aggradation or
Degradation
29%

Other
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) Bank/Toe Failure Due to
RipRap Failure
Undesirable changes / 39%
Caused by Hydraulic
Structures Local Conditions
5% 6%

N

Misc. Paper HL-90-10 Hydraulics Laboratory
Dept. of the Army, Waterways Experiment Station
Vicksburg, Mississippi October 1990

Common Post Construction Problems

Assessments need to address how to respond to, and avoid these common
problems if river functions are to improve.



Meander in Concrete-lined Creek Channel

We need to address sustainable channel slopes and meanders.



Step pool design

Steep gradient streams need to address step pool design for restoration.
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Southern portion of project area
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Napa River floodplain restore mouth and lower flood level upstream

Removing hydraulic constrictions: the first step in assessments to solve problems.



Napa pasture to floodplain

This new floodplain lowers flood level by 3 feet in downtown area.



Napa demolish buildings




Napa floodplain restoration




Napa floodplain restoration




Napa new habitat in flood and marsh plain

Monitoring shows habitat functions of restored floodplain.



Old Maxwell bridge
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Maxwell bridge rebuilt to remove constriction



3rd street bridge :old
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New third street bridge

Bridge replacements which serve as key strategies to reducing flood damages should
be part of federal cost sharing on projects: This is more sustainable than dredging the
river repeatedly.



Napa downtown restoration

River restoration is downtown restoration and builds the local economy.



Downtown river access



Willow posts are driven into holes made by
an excavator with a metal ram.

Willow Posts (driven into creek bank)

New Assessment tools are helping guide the appropriate use of vegetation for
river stabilization.



bRV E i\ e

The willows root and develop greenery very quickly. Within
a few months it is difficult to recognize the installation.

Willow Posts (sprouting quickly)

Soli bioengineering can perform well under high shear stresses, and these are quantifiable.
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The stabilized bank can withstand even severe floods.
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Willowstand (bank stabilization)
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Codornices culvert before

This culvert prevented floodplain restoration.




Codornices culvert rebuild by RR to move flood flows

The floodplain and channel restoration design informed the culvert replacement.
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New Pinole creek trestle creating flooding

This train trestle was dropped on a restored floodplain harming its functional
values and performance.



RIVER FORMED LANDSCAPE FEATURES

Geomorph context needs to
inform assessments
Process based assessments can inform

management actions and result in permits
which protect the environment.
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This represents one page of many process
sketches which can be used to provide
rapid assessments which can be applied to
describing condition and guide
appropriate management strategies.
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Bankfull X-section Area (Bay Area graph)

Restoration curves developed by regions can also provide rapid assessments
on whether a channel is significantly different from others with similar
watershed areas. A first level assessment.
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Destabilizing Practices (Channel
Widening)

Examples of rapid process sketches which
can inform management needs and
developing solutions. Process assessments
don’t have to be too complicated to be
useful.



Aliso Creek dam

Grade controls can act as small dams and create channel instabilities.



22 S Aliso Creek below dam
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.« “Hungry water” takes out long reaches of

riparian restoration.
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Torrey Pine Creek (failed grade control)

Grade controls, large and small often are the source of channel problems.



Sacramento River (meander around rocks)

Riprap often has failure built in to its use.



Baxter Creek (failing riprap)

Failure of riprap occurs at all scales, small creeks and large rivers.



Steven's Creek too narrow

Common problem: structural “fixes” without knowledge about stable creek shapes.
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San Juan River(too straight)

ion and then failure of

incis

The channelization steepened the slope which caused

concrete lining on a federal flood control project.



Excess Sediment slope issues

It has been common for flood control channels to be designed at unsustainable slopes.



Culvert caused Gully (San Diego)

Headcuts frequently form above culverts put in

a the wrong slope.
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New Pinole Creek trestle : too low for next 100 years

This locks in flooding problems upstream for another few generations.



Common Post Construction Problems

Horizontal Instability Due
to Local Scour or
Deposition
10%

Vertical Instability Due to
Aggradation or
Degradation
29%

Other
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) Bank/Toe Failure Due to
RipRap Failure
Undesirable changes / 39%
Caused by Hydraulic
Structures Local Conditions
5% 6%
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Misc. Paper HL-90-10 Hydraulics Laboratory
Dept. of the Army, Waterways Experiment Station
Vicksburg, Mississippi October 1990

Common Post Construction Problems

Assessments need to address how to respond to, and avoid these common
problems if river functions are to improve.



Meander in Concrete-lined Creek Channel

We need to address sustainable channel slopes and meanders.



Step pool design

Steep gradient streams need to address step pool design for restoration.
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Napa River floodplain restore mouth and lower flood level upstream

Removing hydraulic constrictions: the first step in assessments to solve problems.



Napa pasture to floodplain

This new floodplain lowers flood level by 3 feet in downtown area.



Napa demolish buildings




Napa floodplain restoration




Napa floodplain restoration




Napa new habitat in flood and marsh plain

Monitoring shows habitat functions of restored floodplain.
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Maxwell bridge rebuilt to remove constriction



3rd street bridge :old
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New third street bridge

Bridge replacements which serve as key strategies to reducing flood damages should
be part of federal cost sharing on projects: This is more sustainable than dredging the
river repeatedly.



Napa downtown restoration

River restoration is downtown restoration and builds the local economy.



Downtown river access



Willow posts are driven into holes made by
an excavator with a metal ram.

Willow Posts (driven into creek bank)

New Assessment tools are helping guide the appropriate use of vegetation for
river stabilization.
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The willows root and develop greenery very quickly. Within
a few months it is difficult to recognize the installation.

Willow Posts (sprouting quickly)

Soli bioengineering can perform well under high shear stresses, and these are quantifiable.
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The stabilized bank can withstand even severe floods.
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Willowstand (bank stabilization)
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Codornices culvert before

This culvert prevented floodplain restoration.




Codornices culvert rebuild by RR to move flood flows

The floodplain and channel restoration design informed the culvert replacement.



e e

i ! LI
if .a 4

: J

‘ ¥ \ I

New Pinole creek trestle creating flooding

This train trestle was dropped on a restored floodplain harming its functional
values and performance.



RIVER FORMED LANDSCAPE FEATURES

Geomorph context needs to
inform assessments
Process based assessments can inform

management actions and result in permits
which protect the environment.
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This represents one page of many process
sketches which can be used to provide
rapid assessments which can be applied to
describing condition and guide
appropriate management strategies.
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Bankfull X-section Area (Bay Area graph)

Restoration curves developed by regions can also provide rapid assessments
on whether a channel is significantly different from others with similar
watershed areas. A first level assessment.
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Destabilizing Practices (Channel
Widening)

Examples of rapid process sketches which
can inform management needs and
developing solutions. Process assessments
don’t have to be too complicated to be
useful.
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