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Incorporating future climate predictions into today's ecosystem restoration design
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FEMA CLIMATE CHANGE ADAPTATION POLICY STATEMENT

Purpose

The purpose of this policy statement is to establish an Agency-wide directive to integrate
climate change adaptation planning and actions into Agency programs, policies, and
operations.

Kerry4sland, OR, Photo: PC Trask



,',_j'.

i*{‘% Climate Prepgredness
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Home »> Omass Préparedness and Resilencs »» Comprghenain Ecabaman if Propcs win Respect 1 Sea-Lewd Chango > Saa Leval Change Cunss

Climate Change Adaptation
Comprehensive Evaluation of Projects with Respect to Sea-Level Change

Chmate Praparedness and Resfienca Homs | Coastal Risk Reduction and Resmencs | Appecation of Figod Risk Reduction Standard for Sandy Rebusding Progects | Comprehensive
Evaluahon of Progcts with Respect 1o Sea Level Chanpe | Update Drought Contingency Plans | Update Resarvor Sediment Indormation

Sea-Level Change Curve Calculator (2017.55)

Version 2017 55 employs the same CompUIations as presious versons, yielding the same projectons along with some addtional functionality. the 2014 NOAA rales, and several acditional
gauges Previous versions include Vorsion 201546 and its manual (oo 1 4MB); 201463 and 25 manusl (pdl 4.5 MB). and the ogingl supecseced cak ulalor

EC 1165 2.212 (odf 545 KB} and its successor ER 1100.2.8102 (pdf. 317 X8) were developad with the assistance of coastal scientsts from the NCAA Nabonal Ocean Servics and tha US
Geological Survey Thelr participation on the USACE team allows rapd infusion of science into engineening gudance ETL 1100-2-1 (pdr, 5.87 MB)  Procedures o Evaluate Sea Level
Change impects. Responses. and Adaplation

EC 1165.2.292 (pdf 545 K6) and its successor ER 1100.2.8162 (pdf, 317 KB) use the hsione rate of sea.leval change as the rata for the *USACE Low Curve® ETL 1100.2.1 (pdf. 9.87 MB)
Procedwes to Evaluale Sea Level Change Impacts Responses, and Adaptation

The rafe for the "USACE Intermadiate Curve” s computed from the modified NRC Curve | considening both the most recent IPCC progctions and modified NRC progctons with the local rate
of vential land movemeant added

Tha rale for the "USACE High Curve” 1s computed from the modified NRC Curve |l conssdenng both the most recent IPCC projections and modfied NRC projections with the loca! rate of
vertical land movement added

The three scenanos proposed by the NRC resull in global eustatic ses-level rise values, by the year 2100, of 0 5 meters, 1.0 meders, and 1 5 meters. Adustng the aquaton 1o nchude the
historic GMSL change rate of 1 7 mmvyear and the start date of 1942 (which corresponds 1o tha midpoint of the current Natonal Tidal Datum Epoch of 1983-2001), mstead of 1986 (the star

cate used by the NRC), results in updated values for the coafcients (b) beng equal 10 2 71E-5 for modified NRC Curve | 7 00E-5 for moditied NRC Curve |l and 1 13E-4 for modified NRC
Curve I

The three local relative sea levet change scenanos updated from £EC 1165.2.212 (pa¥. 845 K8) (and and fis successor ER 1100.2.8182), Equation 2 are depicted in the Figure to the nght of
— as o s g o e it Ax X
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Chapter 4: HIP 111 Conservation Measures.

General Aquatic Conservation Measures Applicable to all Actions.

The activities covered under the HIP III are intended to protect and restore fish and wildlife habitat
with long-term benefits to ESA-listed species; however, construction activities may have short-term
adverse effects on ESA-listed species and associated critical habitat. To avoid and minimize these
short-term adverse effects, BPA has developed the following general Conservation Measures in
coordination with USFWS and NMFS. These measures will be implemented on all projects covered

under the HIP I11.

Project Design and Site Preparation.

1) Climate change.

Best available science 1

pgarding the future effects within the project area of

climate change, such as changes instream flows and water temperatures, will be considered
during project design.

Kerry4¥sland, OR, Photo: PC Trask



6.4 Climate Variation Change and Restoration

Climate change threatens the quality and function of the LCRE by altering three aspects of the
system: [river flow. water temperature, and sea level| The National Research Council Columbia River
basin report concluded that *“.. flows and the temperature requirements for salmonid resources and the
threatened and endangered stocks should be evaluated in the context of historic and potential future
variability and change in both water temperature and stream flow” (NRC 2004, page 152). However, the
NRC could not resolve the actual dynamics (1.e.. periodicity, volumes, water levels) of the flow regime
associated with climate change scenarios because of uncertainties agsociated with the models. In the
estuary, flows affect water level and thus|access by juvenile salmon|to productive shallow-water
floodplain habitats for feeding and rearing. Diking and flow regulation have resulted in a 62% reduction
of the shallow-water habitat area accessible to juvenile salmon (Kukulka and Jay 2003). With lower
flows, opportunities to access to habitats would be further limited.

CEERP 2012 Synthesis Memo

o
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Manual 18

Salmon Recovery Grants

March 2018

. —

Project proposal sufficiently identified and considered how climate change will
affect the project.

Saimon Recovery

Funding Board
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4.1.1 Resilience

In the physical sciences and engineering, resiliency refers to the ability of a system to
quickly and completely return to its original condition after being disturbed. In the
ecological literature, resiliency carries the additional meaning of how much disturbance a
system can "absorb" without crossing a threshold and entering an entirely different state
of equilibrium (e.g. distinctly different physical habitat structure or conditions). In regard
to recovery, habitat restoration, and conservation of at-risk aquatic species, resiliency also
requires that certain key habitat characteristics or processes will change little, or not at
all, in response to climate change. When it comes to aquatic fluvial habitat, the most
important elements to remain steady are temperature and disturbance regime.
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Conclusions

* Reduce effects of flow and temperature
changes where possible

 |dentify and advocate resilient restoration
actions

» Develop simple tools to help Incorporate
expected flow changes into restoration design

Beechie, 2014
o
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FROM USACE D

Based on FLOOD PROFILES (CL-03-116, April 1973 revision)
From River Mile 0 TO 22 SEE TIDAL PLANE INFO. FROM USACE OHW DOC
Columbia River NOS CRDTO
River Mile Northing Easting 29t088 CRDo29 CRDted$ Listing _ RM OHW NGVD

17.4 Tongue Point 303 ( NAVD-3E

23 958799.867 7399108.793 3123 267 045 ] . 27
24.0 Altoona ‘ IAVD-8€

24 080371455  7404197.665 3.107 261 0.5 i . 26

25  060654,782  T400387.055 3123 255 . : 26

26 959901,036 7414658441 315 250 ‘ . 25

27 950147436  7419928.895 3176 244 j ) ; 24

27.2 Pillar Rock 243 ( A {AVD-2§
28 958990.759 7425257.762 3196 239 ) . R 24

28.7 Brookfield 235 R NGVD-28 | NAVD-$€
29 956380.918 7430604577 3209 234 & ! 24
30 860791.157 7435721,508 3202 2.3 : . 23
962718.462 3186 227 X ’ . 8 23
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3 Hydrologic Response of the Columbia River
Basin to Climate Change
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Emission Global Downscaling Hydrologic
scenarios cdimate and bias models
correction
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Site-Scale Design
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2. The current applied-design toolbox
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sea-Level Rise for the Coasts of
l.'alllm'ma Oregon, and Washington

PAST, PRESENT, AND FUTURE"

NADONAL RESEARCH COUNCR

Guiding Documents
National Research Council



PRODUCTS
Data, Analyses, and
Pubiications

PROGRAMS . EDUCATION HELP & ABOUT

Home / Products / Sea Level Trends

HomeMap

U.S Stations

Global Statons

Trend Tebles

Select

U8 Trends Map

U S. Regional

Trands
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Giobal Regional
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Anomalies

Salect

Serving the Nation Tdes, Currents. and Predictions 07 Info and how 1o feach us
Home/Map U.S. Trends Map Monty Anomaiies Anomaly Count/Year

The sea level

Sea Level Trends

irends measured Dy tide gauges that are presenied here are ocal relalive sea level (RSL) trends as

opposed to the giobal sea level trend  Tide gauge measurements are made with respact to a local ficed referance on

land. RSLis a

combination of the sea lavel rise and the local vertical land motion. The global soa level trand has been

recorded by setelite sitimeters since 1992 and the latest global trend can be oblained from NOAA's Laboratory for
Saletlite Alumeiry, with maps of the reqgional varaon In the wen¢. The University of Coioradus Seg Level Research
Group compares giobal Sea level rates caiculated by differen! research 01ganizations and IScusses some of e ISSues
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& Hydrologic Response of the Columbia River
Basin to Climate Change %
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Evaluating a restoration plan

Unlikely

Follow
existing plan

Unlikely

Follow
existing plan

Unlikely

Revise Re-evaluate
restoration plan restoration plan

ntify actions that address Are there alternative actions

Re storat | on Eva | u ati on F ramewo rks ng-term limiting habitats that ameliorate climate effect?




ﬂ Final Report
US Army Corps

“
of .
Portiand District

Phase 2: Developing a Framework for
Incorporating Climate Change and Building R

Resiliency into Restoration Planning PR & (A

Case Study — Lower Columbia River Estuary

Study Report

ACOE 2015




Sample Decision Tree for Incorporating Climate Change Into Restoration Planning and Design Considerations

Site or Controlling Factor
Risk/Vulnerability to
Climate Change

Medium to

A4

High Risk

Can design and/or
adaptive management
mitigate risk?

Can design and/or
adaptive management
mitigate risk?

No

) Decision Outcomes

Consider abandoning
the project if project life

Can design and/or

adaptive management
mitigate risk ata
reasonable cost?

Yes, and at low cost

Yes, but at high cost

and value will be
significantly decreased
by CC risk(s).

Incorporate CC into site
design and/or adaptive
management processes

Don't worry about CC

or address minimally

ACOE 2015




Table 4. Exampie of Potential Stressors, Sensinvities, and Adapration Measures for the LCRE

Stressor Impacts/Sensitivities Adaptation Management Measure

Sea Level Rise o Effects to habitat senstive 3o watey levels, elevation bands *  Re-grading wie for anticapated fisure condations
o lenpacts 10 food web'prey resource o Design for higher elevation targets, provide stoping gradsents and some bencheng to help provide for loag-fenm
e Alterations %o morshes fiom memndatson deptls changes succession o possible. thereby incyeasing site vesilience. Gradual transitions could provade addstionsl valoe 10
* Increased eraston due to highes and more extreme waves/fetch the current approach
*  Reduced flood protection doe 10 higher water elevations *  Need to wentify water elevatson Sresholds mn adaptive punagement plans. eic
o  Effect on saliuey, subsidence issues, mirastructure land use habitat to be protected o Adpst design of clumnels with future chisote change sea level nse as it affects the tidal Jevels etc.

Adaptation Management Measure

e Re-grading site for anticipated future conditions.

e Design for higher elevation targets. provide sloping gradients and some benching to help provide for long-term
succession if possible, thereby increasing sife resilience. Gradual transitions could provide additional value to

the current approach.
Need to identify water elevation thresholds in adaptive management plans. etc.
Adjust design of channels with future climate change sea level rise as if affects the fidal levels efc.

L)y . At 447 -

ACOE 2015




Case study examples Jenna Friebel

Image: Julie Morse, The Nature Conservancy




Lessons Learned: Dike Design, Construction, and Settlement

Level of Protection/Storm
surge/climate change

Constructability
Settlement
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pdiiele
e Buasinoss of Inaovation

PNWD-4298
Ny -4 230

Hydrodynamic Modeling Analysis for the Fir
Island Farm Restoration Project in Skagit
Bay, Washington

41.4 Long-Term Sea Level Rise (nsir)

In this study, the effect of relative sea-level rise (SLR) was superimposed on top of the water level at
the project site based on values reported from literature review. Various factors. including changes in

Battelle 2013

L.
Battelle

Pacific Northwest Division
Richiand, Washington 59352

Prepared for

Shannon & Wilson, Inc.
400 North 34th Street, Suite 100
Seattle, Washington 98103
under Contract No, 63526
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3. Case study: Bear Mary Ferris
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Sea level rise
e Columbia River runoff timing
* Guidance/discussion for selecting climate model outputs

* Hydro regulation
» Tidal dynamics, propagation throughout the estuary

* Floods/storms

e channel forming tidal datums
Ungaged tributaries
And more
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FROM USACE DATA 2006

Based on FLOOD PROFILES (CL-03-116, April 1973 revision)
From River Mile 0 TO 22 SEE TIDAL PLANE INFO.

Columbia River NOS
River Mile Northing Easting 231088 CRDto29 CRDtod8 Listing _ RM OHW
17.4 Tongue Point 303 17.4 CRO | NGVD-29| NAVD-88 |
23 958799.667 7399108.793 3123 267 045 23 940 6.73 9.85
24.0 Altoona 24.0 CRD | NGVD-29 | NAVD-88 |
24 060371.455 T404197.565 3107 281 0.8 24 9.40 6.79 9.90
25 060654,782 7409387.055 3123 255 057 25 9.40 6.85 9.97
26 959901,036 7414658441 315 250 <065 26 9.40 6,90 10.05
27 959147.436 7419928895 3176 244 D74 27 9.50 T.06 10.24
27.2 Pillar Rock 243 243 27.2 CRD | NGVD-29| NAVD-88
28 956990.759 T425257.762 3196 239 081 28 9.50 711 10.31
28.7 Brookfield 235 28.7 w__m M}_
29 956380.918 T7430604.577 3200 234 087 29 9.50 7.16 10,37
30 860791157 7435721508 3202 23 089 30 9.50 7.9 10.39
31 962718.462 7440685345 3186 227 D92 31 9.60 7.33

FROM USACE OHW DOC
CRDTO
NGVD
Q.HW.
3 G4 +2.7
24 o4 26
25 94 26
6 9.4 25
7 9.5 24
28 9.5 24
29 9.5 24
30 9.5 23
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