

Presenter
Presentation Notes
2nd stakeholder meeting


Review of project history

Project alternatives

® No Action

® Dikes and spoils removal
® Flood corridor protection
® Channel maintenance

® Bank Protection

Analysis of flood and bank erosion impacts
Next steps to select preferred alternative
® Evaluation criteria

® Stakeholder input & discussion


Presenter
Presentation Notes
Outline of what we will cover today.  Note that the resulting project design may be a hybrid of various  project alternatives.


Lower Satsop River g

Review of project history

® |local concerns

® Loss of farm land &
soils

® Flooding

® Current project builds
off of previous studies

*  WDFW property -\ o . o

S TWell Rip-Rap’



Presenter
Presentation Notes
Short review to bring everyone to the same place


USACE, 2002-2004

Purpose:
Floodplain Restoration

Proposed Restoration

» Removing all dikes/levees
& spoils at pits

» Fill ponds with spoils

» Interconnect ponds

> Enhance or create new
egress channel

f\Port of Grays Harbor |
. (Well Rip-Rap’



Presenter
Presentation Notes
Former study in 2002 – 2004 by Army Corps of Engineers.  Purpose of study was focused on floodplain restoration work and the WDFW property.  The study lost funding in 2004, but documentation and concepts are useful to current discussion.


Rip Rap Removal
Project, WSE 2013

Purpose:

Remove left bank hardening
to reduce right bank erosion

e Analysis indicated a more
comprehensive solution
required

— Rip-Rap removal alone
would not offer
significant protection
for downstream
properties

— Removing rip-rap would
increase risk to Keys Rd

— Firehose analogy —
allowing larger degree
of freedom makes
channel less predictable

‘L 'y

[\Port of Grays Harbor |
. (Well Rip-Rap’



Presenter
Presentation Notes
In 2012-13, Grays Harbor County worked with consultants Watershed Science & Engineering to analyze potential benefits and impacts of removal of one of the revetments along the river.  Removal of revetment appeared to transfer the problem to another location (like a firehose).  Did not have enough benefit to pursue as a stand-alone project.


Project Scope:

® Lower Satsop River

Funding:

® Chehalis River Basin Flood
Authority

®* Development of project
alternatives & analysis

® Preliminary design (60%)
® June 2015

Goals:

® Protect infrastructure and
agricultural

® Create better fish and
wildlife habitat

® Flood reduction

e A WPropertyBdge

f\Port of Grays Harbor |
S TWell Rip-Rap’



Presenter
Presentation Notes
WDFW was asked to pick up this project to further analyze potential alternatives to meet funding goals.  We received funding in late 2013 with end date of June 2015.  Assembled our team of WDFW and consultant Watershed Science & Engineering.


Stakeholder Meeting #1

March 2014

What did we talk about:

History of project
Channel migration zones & river history
Goals & objectives

Next steps

What did we hear:

Strong local community
Shared experience about flooding and bank erosion
Gravel removal support; frustration about permitting

Bank erosion concerns more than flooding concerns


Presenter
Presentation Notes
Our first stakeholder meeting was in March 2014.


Stakeholder Meeting #2
October 2014

Outcome:
® Review project alternatives
® Review analysis of project alternatives
® Stakeholder input

® Prepare for evaluation of project alternatives


Presenter
Presentation Notes
Today’s meeting


Pre-European fan extent

Legend

[] Pre-European fan extent in project area

5000 10000 ft



Presenter
Presentation Notes
An alluvial fan is a fan-or cone-shaped deposit of sediment crossed and built up by streams. Flows over time move to occupy many positions on the fan surface. 
Alluvial fan as it enters the Chehalis river valley 
Fans are depositional features and inherently unstable
Built by channel migration and avulsion
Background image is LIDAR which is useful to show channel locations on the alluvial fan.  Darker colors are lower elevation; lighter colors are higher elevation.



Railroad & Highway fan impact

Legend
[ Post-Highway fan
Fan lost to Highway

5000 10000 ft



Presenter
Presentation Notes
Highway re-defines and locks in the apex of the fan



Keys Road fan impact

Legend

[ Post-Highway Fan Extent
— Keys Road

Fan Area Lost

10000 ft




Cumulative loss to fan surface

Legend
[ Post-Highway Fan Extent
—— Keys Road
Fan Lost to Keys Road
Fan Loss to Highway
5000 10000 ft




Legend

revetments
[ Post-Highway fan
Fan lost to Highway
Fan lost to Keys Road

Revetments

10000 ft



Presenter
Presentation Notes
In stream restoration, river engineering or coastal management, revetments are sloping structures placed on banks or cliffs in such a way as to absorb the energy of oncoming water.  The revetments along the lower Satsop are shown in yellow.



Flow

Hydrologic changes -

USGS - Observed Annual Peak Flows

Satsop River

== USGS Annual Peak Flows

= 2-Year Flow (26,000 cfs)
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Presenter
Presentation Notes
All the 25+ year event have occurred in the last 20 years.  Only 3 of the annual peaks in the last 20 years have been below the 2 year event.  Statistically we would expect about 10 events out of 20 to be below the 2 year event.  


Hydrologic changes - Stage

Satsop River USGS - Observed Peak Stages

= USGS Annual Peak Stages

—— Linear Best Fit Line
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Presenter
Presentation Notes
Trend of annual peaks has increased by about 2.5 feet over the past 75 years (gage above bridge)



Project Goals

1. Reduce bank erosion
2. Improve habitat
3. Reduce flooding

Alternatives

Al - No Action

A2 — Spoils & Dike
Removal

A3 — Migration Corridor

A4 — Channel
Maintenance

A5 — Bank Protection


Presenter
Presentation Notes
Keeping in mind project goals, we will review the following alternatives & potential actions.


Altenative

e T
b

—— Fan Extent
Near Term
Erosion Risk

= Keys Road



Presenter
Presentation Notes
Areas in yellow that are at higher risk of erosion in the short term.  If nothing is done, these are the areas that are, and will continue to be, at the most risk.  No Action alternative does not meet any project goals.


Alternative A1 — No Action

1, : = |

Fan Extent
Near Term
Erosion Risk |

Keys Road



Presenter
Presentation Notes
LiDAR image.  LiDAR uses laser reflections to get detailed ground elevations.  It can give you ground elevations under trees and other vegetation, but not under water.  LiDAR was combined with traditional survey that captured the underwater portion.
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e 4 (K

l"\,, \./’ - ~\ \.

0] i —— Fan Extent =

“\\\ = Keys Road
] Floodplain

Channels

] Revetment

? % Spoils & Dikes

! Ponds

Create Gaps* in Revetment
at Selected Locations

i} \
' Restore & Enhance
Floodplain Channels
Regrade Spoils and Dike _
Material to Partially Fill Ponds &

;rf
/

\

—Interconnect Ponds and
Create Outlet Channel

Protect Keys Road from
Floodplain Flow
(Extent and location to be | 3

determined) R e
a8 i S
Relocate Port Well

*Gaps in revetment will be deep enough to reconnect
floodplain channels, but will not remove revetment toe rock.

Alternative A2-A — Spoils & Dikes Regrading

Approximate
Cost:
$3,100,000


Presenter
Presentation Notes
Part of 2002 Corps proposal.  Dikes & spoils disrupt floodplain flow.  This plan would move dike and spoils material into ponds, creating better flood flow paths on the floodplain and improving pond safety & habitat.  Port Well relocation is included because it is an obstruction to the channel at the narrowest point in the corridor.  It is not necessary for the well to be at that location, and the Port is amenable to moving it or removing it.  
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Presenter
Presentation Notes
Modeling Results:  Using SRH – 2D modeling software, WSE created a computer model of the channel & floodplain, then ran simulated flow through it.  The model shows us the depth, velocity and direction of water flow.  This is depth data from the model for the existing condition and the proposed A2 project.  It is difficult to see what has changed.  So we map only the differences between the two outputs (see next slide).
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Presenter
Presentation Notes
With the spoils removed, water depth decreases by up to 1.5 feet near the spoils/dikes.  The greatest impact is nearest the dikes, diminishing as you move away.  At the 10 year event, a 1-3” reduction in flood depth is seen on the closest neighboring properties, which isn’t much, but could be critical.  Velocity changes also occur,  but are generally limited to the vicinity of the dikes/spoils area, and are negligible off WDFW property and in the adjacent channel.


A2-A — Spoils & Dike Regrading

e Goals

— No immediate erosion benefit
— Significant habitat benefit
— Some flood reduction benefit

* Expense
— Moderate expense
— Potential for cost sharing?

e Concerns
— None


Presenter
Presentation Notes
Outside of cost, this alternative has no significant concerns, and as a result, the elements in this alternative are include in all of the other alternatives.  


Alternative A2-B — Regrading & revetment removal
‘. : A : IR \ = 7$ﬁx\ﬁﬁ|_&’ == lian Extent

= Keys Road

e Floodplain
Channels

Revetment

| % Spoils & Dikes

i Ponds

=
=

Reconnect Floodplain
Channels

s '. :" —_—Interconnect Ponds and

‘ ST r Create Outlet Channel
: AR L
S | = B

Partial or Continuous
Protection for Keys Road

Regrade Spoils and Dike —
Material to Partially Fill Ponds

’.,v

(

Approximate
Cost:
$5,600,000
¥ ; To

0 $9,600,000


Presenter
Presentation Notes
Same as A2-A, but included removing the revetment on WDFW property.  Increases cost considerably, mainly because of the need to protect Keys Road, which would be placed at greater risk.  Cost varies depending on the extent and type of protection for Keys Road.
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Presenter
Presentation Notes
Note high velocities along WDFW revetment and even larger patch along right bank revetment immediately downstream of WDFW revetment.   If WDFW revetment is removed, the channel upstream of the pits would likely shift to the southeast, putting Keys Road at risk.  As the channel moves, it will change how it interacts with the right bank revetment where velocities are currently the highest.  If that revetment is damaged, or the channel misses that revetment, right bank erosion could result.  


A2-B — Spoils, Dike Regrading &
Revetment Removal

e Goals

— No immediate erosion benefit
— Significant habitat benefit
— Some flood reduction benefit

* Expense
— Higher expense
e Concerns

— Erosion risk at Keys Road
— Less certainty for downstream landowners



Alternative A3-A — Channel Migration Corridor

Regrade Spoils and Dik

Material to Partially Fill Ponds

*Gaps in revetment will be deep enough to reconnect

e

&7

%

N

floodplain channels, but will not remove revetment toe rock.

Keys Road

as bounda{ry
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B ) IL\“\.\_ = Keys Road
I I Parcel
i Boundary
Revetment
s » i VA Spoils & Dikes [
‘i \ | Ponds
A Create Gaps™* in Revetment S
| at Selected Locations Risk May
2 ; LJ_‘.J \ Extend Beyond|
;. ! et Corridor
R Restore & Enhance
Py Floodplain Channels
Yy
T \
! ’4 ‘ —Interconnect Ponds and
Sk Create Outlet Channel
= \
Protect Keys Road from
Floodplain Flow
(Extent and locationto be o
determined) e s

,'——\—.;’\\« e, S
Relocate Port Well \

4

Approximate
Cost:
$3,700,000


Presenter
Presentation Notes
This alternative does not physically alter floodplain beyond what is shown in A2-A.  It simply identifies areas at long-term risk of loss, with the goal of compensating willing landowners for potential future loss.  The purchase mechanism could be easement or fee simple.  The goal would be to allow landowners to continue using the property, but limit future bank protection to those areas outside of the green area.  In time, entire corridor (green area) is likely to see the channel, but it may be 25, 50, 100 years or more.  


Alternative A3-A — Channel Migration Corridor

i

Fan Extent =

Near Term
Erosion Risk

Migration
Corridor

Risk May i
Extend Beyond
Corridor



Presenter
Presentation Notes
Near-term risk areas are included in the longer term risk areas.  This alternative would prioritize purchases based on risk and owner willingness to participate.  This may be a long-term or phased program, and can be combined with other alternatives as well.


Alternative A3-B — Channel Migration Corridor
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Approximate
Cost:
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*Gaps in revetment will be deep enough to reconnect
floodplain channels, but will not remove revetment toe rock.
| v


Presenter
Presentation Notes
If Keys Road is moved, then we expect the migration corridor will shift to the east, closer to what it had been historically.  Note remnant channels east of the present day Keys Road, but lack of channels west of corridor.  


A3 — Corridor Options

e Goals
— No immediate erosion benefit
— Long term habitat benefit
— No flood benefit beyond A2

* Expense

— Moderate to extremely high expense

e Concerns

— Only partially addresses financial risk of landowners
— Ag land still at risk



Alternative A4 — Channel Maintenance
Pilot channel & bar scal_mﬁ

—— Fan Extent

= Keys Road
Revetment

% Spoils & Dikes ‘
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Material to Partlally F|II Ponds E}

Protect Keys Road from
Floodplain Flow ‘
(Extent and location to be |
determined)

Approximate

~ Cost:

% $3,600,000 now
Plus
$160,000
annually



Presenter
Presentation Notes
One example of what a bar scalping and pilot channel project might look like.  There are several other places where it could be done.  This alternative assumes ongoing work, with annual gravel removal from bars (locations to be determined based on adaptive management monitoring) and creating a new pilot channel every 10 years or so.  Permitting will be very difficult, and may become more difficult for future maintenance.  Agencies review all projects on an individual basis – i.e. they don’t rule out this sort of project.  The more habitat benefit provided by the overall project, the more likely it will be to get permitted.  


JDB NO: 14-004

PLATE
DA Oct. 2014



Presenter
Presentation Notes
For the model, we assumed a pilot channel about 150’ wide, with all material left in the floodplain.  Gravels scalping would remove 2-3’ of material between the low water level and vegetation line.  Final design could change these assumptions to reduce habitat impact and/or make the project function better.
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Presenter
Presentation Notes
Adding bar scalping and pilot channel to the earlier model results in a larger area with 1-3” depth reduction.  The impact is larger at the 2 year event.  At the 10 year event, the scale of the bar scalping and pilot channel are overwhelmed by the volume of the flood flow
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Presenter
Presentation Notes
Note the difference between this slide, showing the effect of spoils/dike removal alone, and the previous slide.  
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Presenter
Presentation Notes
Velocities peak above 12 ft/s in the existing condition.  Adding the pilot channel decreases velocities in the meander by the Port well, but increases the area of peak velocity in the channel upstream of the pilot channel.  High velocity is correlated with erosion potential.  Introducing the pilot channel is likely to cause increased erosion risk upstream of the pilot channel.  The effect of a pilot channel is to straighten the channel, which increases its gradient and velocities.  This effect is likely to occur no matter where in the system the pilot channel is placed.  


Existing VS A4
10,000 CFS
Velocity
Difference Plot

* Velocity slows at bend
near Port well

e Velocity increases in
channel upstream of pilot
channel, where velocity is
already high

e Velocity at bar
downstream of pilot
channel increases

e Velocity in channel
downstream of pilot
channel decreases
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Presenter
Presentation Notes
At 10,000 CFS, flows aren’t on floodplain yet, so there is no change at the spoils/dikes area.  Velocities are reduced in the meander by the well, but increased in the upstream channel. Increased velocities also occur on the bar immediately downstream of the pilot channel, and may tend to straighten the meander by the mouth.


A4 — Channel Maintenance

e Goals

— Both erosion reduction and erosion increase
— Both habitat benefit and habitat loss
— Small flood benefit beyond A2

* Expense

— Moderate, with ongoing annual expense
e Concerns

— Increases erosion in some areas

— Permitting

— Long term commitment



Alternative A5 — Bank Protection
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Presenter
Presentation Notes
This option would harden banks in at-risk areas, using rock, wood, or a combination of materials.  Right bank protection would be set back from the present channel location.  
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Presenter
Presentation Notes
One of many potential configurations, using individual log jams to slow velocity along the bank which reduces erosion potential.  Other options could include in-channel deflectors, rather than bank protection.  
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Presenter
Presentation Notes
This option would use continuous bank protection.  Rock would be the primary material, but logs would be incorporated for habitat and to increase  roughness, improving the function of the design.  


Example of Bank Protection



Presenter
Presentation Notes
Examples of what the projects might look like.  Left picture is on the Elwah, and shows individual log jams.  Right picture shows a revetment structure.  Bank height on the Satsop is considerably higher.  


Alternative A5 — Bank Protection with Revetment Removal
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Presenter
Presentation Notes
This version would add the same bank protection as the previous version, but would remove the revetment at WDFW property.  Revetment removal means near term Keys Road protection, adding to the cost.  It also increases the uncertainty of future channel migration.  As the channel evolves, it may move away from areas where bank protection was installed, and may begin to attack areas where bank protection was not installed.  The cost variation depends on the extent and type of Keys Road protection.


A5 — Bank Protection Options

e Goals
— Significant erosion benefit
— Both habitat benefit and habitat loss
— No flood benefit beyond A2
* Cost
— High to extremely high
* Concerns

— Limits migration to a smaller than natural corridor
— Difficult to permit



Summary

Al - No action

* No benefit, no additional cost
A2 - Spoils/Dikes Regrading
* Lowers peak floods marginally
e Improves habitat

A3 - Corridor

e No additional flood or erosion
benefit

* Habitat improvement

* Financial benefit to landowners
over Al

e Relatively inexpensive, unless
Keys Road moved

A4 — Channel Maintenance

Some additional flood benefit
Relatively inexpensive

Trades erosion risk from one
spot to another

Loss of habitat
Difficult to permit

A5 — Bank Protection

No additional flood benefit
Erosion benefit

Loss of habitat (floodplain
function)

Constricted migration zone
High cost
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Presentation Notes
Removing revetment improves habitat, but causes additional erosion risk at Keys Road and increases the uncertainty for downstream landowners


Project Area

& Fan Extent
= Keys Road
Floodplain

Channels

@ Revetment
Spoils & Dikes
Ponds

Create Gaps* in Revetment
at Selected Locations

Restore & Enhance
Floodplain Channels

Interconnect Ponds and
Create Outlet Channel

Regrade Spoils an =
Material to Partially Fill Ponds \‘“"\

Protect Keys Road from
, . : : Floodplain Flow
L PR ' ‘ (Extent and location to be
i ; : / ‘ determined)

—

A

*Gaps in revetment will be deep enough to reconnect
floodplain channels, but will not remove revetment toe rock.
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Presentation Notes
The Chehalis River Basin Flood Authority requested proposals for the 2015-2017 funding cycle, and those proposals were due in September 2014.  A preferred alternative has not yet been identified, but there are elements that are common to all of the alternatives.  In order to take advantage of the potential funding, those common elements were included as the Lower Satsop Floodplain Project Phase 3 proposal.  This is not intended to preclude other alternatives or elements of other alternatives necessary to meet the funding goals.  The proposal may be able to be revised after a preferred alternative is identified.


Next Steps

Stakeholder input

Today’s discussion

Comment form

Project alternatives evaluation

Erosion and flood reduction

Stakeholder support
Ecological benefits
Feasibility
Sustainability

Cost
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Presentation Notes
The next step is to get stakeholder input on what has been presented, either at the meeting or through the comment form we’ve asked you to fill out, and to evaluate the project alternatives according to the listed criteria.  We will identify a preferred alternative using this evaluation, which may not be a specific alternative presented today but may be a combination of elements of several alternatives.


)
\J

Please fill out:

Stakeholder Survey and Comments

Alternative

Score (1-4)

Comments

Al1-No action

A2- Dikes and Spoils removed

A3- Flood Corridor Protection

A4-Channel Maintenance

A5-Bank Protection

1-no support, 2-low support, 3-medium support, 4-high support

Discussion
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Presentation Notes
Please fill out survey to identify stakeholder interests, questions & concerns.


Stakeholder Meetings
Preliminary Schedule

— Kick-Off
e March 2014
— Alternative Discussion
e October 16, 2014
— Preferred Alternative Selected
* November 2014
— Preliminary Design & Permit Strategy
e December 2014
— Final Project Design & Report
e June 2015



Contact Information

Washington Department of Fish and Wildlife

Michelle Cramer
Environmental Engineer
michelle.cramer@dfw.wa.gov
(360) 902-2611

=)

- Doris Small

Fish and Wildlife Habitat Biologist
doris.small@dfw.wa.gov

(360) 902-2258

WATERSHED Science & Engineering

web: www.watershedse.com
(206) 521-3000

FISH ant WILDLIFE

Mark Indrebo

L K k

2% WATERSHED e
' SCIENCE & ENGINEERING Geomorphologist

Engineer/Geomorphologist
Hydrologist/Engineer

mark@watershedse.com
jeff@watershedse.com
larry@watershedse.com
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Presentation Notes
Please contact us with questions or comments through email, mail or phone.

mailto:michelle.cramer@dfw.wa.gov
mailto:doris.small@dfw.wa.gov
http://www.watershedse.com/
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