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Presenter
Presentation Notes
Shane Cherry is a principal fluvial geomorphologist at HydroGeoLogic (HGL), Inc.  Shane is working as part of the Kleinschmidt consulting team hired by the Chehalis River Basin Flood Control Zone District to perform an early assessment of mitigation opportunities.  Shane has 24 years experience as a consultant in the Pacific Northwest including extensive work in the Chehalis Basin for a variety of assignments.  Previous mitigation experience includes providing technical and strategic leadership to mitigation planning for the State Route 520 floating bridge replacement project including the pontoon construction site in Aberdeen.



Mitigation Process Overview

• SEPA DEIS – significant unavoidable 
impacts will require mitigation

• Hypothetically – can those impacts be 
mitigated? Proof of concept

• If the project advances, project design 
and permitting proceed concurrently

• Mitigation plan is developed and 
negotiated during permitting process

• Mitigation requirements are 
enforceable as permit conditions
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DRAFT WORK IN PROGRESS

Presenter
Presentation Notes
This slide describes the overall process of developing mitigation starting with the Draft Environmental Impact Statement (DEIS) for the proposed flood facility and moving through project design and permitting.  The slide provides context for where we are currently in the process.  Emphasize that currently we are conducting a form of due diligence by identifying and evaluating mitigation opportunity and feasibility based on the aquatic habitat impacts published in the DEIS.  We are not developing a mitigation proposal yet – that work would be done in conjunction with project design during the environmental permitting process if the project moves forward to that stage of review. 



Mitigation Opportunities Analysis

• Based on project impacts, make a 
preliminary estimate of mitigation 
needs
o Types of mitigation
o Locations
o Quantities
o Costs

• Identify and screen opportunities
• Is there sufficient mitigation 

opportunity available?
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Presenter
Presentation Notes
Provide a focused description of the ongoing mitigation opportunities analysis.  This step in the process is a form of pre-project due diligence to assess the feasibility of providing sufficient mitigation based on preliminary project impacts described in the SEPA DEIS and based on identifiable mitigation opportunities on the landscape in line with the types, locations, and quantities of habitats and species that would be affected by the project.  



Ongoing Mitigation Analysis Activities

• Project Impacts
• Critical Mitigation Parameters
• Candidate Site List
• Mitigation Input to EDT Modeling
• Mitigation Input to BA
• Hyporheic Enhancement 
• Example Conceptual Designs 
• Mitigation Assessment Report
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Presenter
Presentation Notes
Describe the purpose and nature of each of the listed mitigation analysis activities that will be performed by the Kleinschmidt team under contract with the Chehalis River Basin Flood Control Zone District. Project impacts – prepare a summary of types, locations, and quantities of impacts in the SEPA DEIS.  Impacts drive mitigation needs.Critical Mitigation Parameters – describe the framework for translating impacts to mitigation needs including regulatory guidance, watershed context, uncertainty and risk, opportunities and constraints.Candidate Site List – identify, screen, prioritize, and rank a large list of candidate mitigation sites.  Emphasize this is not a mitigation proposal, but instead it is a pool of opportunities for mitigation from which a future mitigation plan could be built.  Mitigation Input to EDT Modeling – purpose is to inform EDT model scenarios that assess the effects of mitigation on fish populations: abundance, productivity, spatial distribution, and life history diversity.Mitigation Input to Biological Assessment (BA) required by Corps of Engineers to support Endangered Species Act (ESA) Section 7 consultation – purpose is to provide early information on the nature, extent, and locations of mitigation.  The ESA consultation must include consideration of the mitigation as a component of the project action.Hyporheic Enhancement – describe the concept of establishing pockets of cooler water that would provide thermal refugia for fish during times when river water temperatures are warm enough to harm or kill fish.  Relate this innovative approach to conventional thermal mitigation using riparian shade.Example Conceptual Designs – purpose is to develop representative typical habitat mitigation designs representing mitigation action types to inform preliminary  quantification of mitigation based on number of mitigation sites for each mitigation action type.Mitigation Assessment Report – final deliverable for the current phase that will address the larger questions of mitigation feasibility and estimate the types, locations, and quantities, and estimated costs of mitigation likely to be needed to address project impacts.  



Major Aquatic Impacts that Require 
Mitigation

• Water Quality
oTemperature
oTurbidity 

• Habitat Loss
oDirect elimination
oAltered natural processes
oFish Passage
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Presenter
Presentation Notes
Describe water quality and habitat loss as primary impact types.  Note that temperature impacts likely pose the largest technical challenge for mitigation of project effects.  Habitat loss is a major impact, however initial analysis indicates there are significant opportunities to replace lost habitats in locations that would mitigate the impacts on aquatic species and their habitats.  



DRAFT WORK IN PROGRESS
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Presenter
Presentation Notes
Note the geographic distribution of project effects including (1) the FRE and temporary reservoir, (2) the 20-mile main stem Chehalis River reach extending from the FRE site downstream to the confluence of the SF Chehalis River, and (3) the airport levee changes.  Briefly describe the nature of the impacts in each of these areas.



Process for Estimating Mitigation
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• Describe and quantify impacts
o Replace what is lost
o Consider both form and process

• What is considered “on site”?
• Watershed and ecological context
• Compatibility with other factors

o ASRP work
o Land use and property ownership
o Infrastructure

What is the process for estimating the amount, types, and locations for mitigation?

DRAFT WORK IN PROGRESS

Presenter
Presentation Notes
Explain the graphic – shaded areas are located within the Upper Chehalis basin and represent the preliminary geographic range of where mitigation may occur with priority assigned to on-site opportunities.  Note the extent of what is considered on-site.  Note that mitigation must consider not only the physical habitat that is needed, but also alignment with the natural processes that form and maintain those habitats.  Project impacts to natural processes must be considered when evaluating and developing mitigation so that the mitigation continues to function long after initial construction. Note that ecological context must be considered to ensure the mitigation is effective in the context of the watershed as a replacement for the habitats and ecological functions lost as a result of the impacts.  



Over 300 Potential Candidate Sites
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Mitigation Action Type
343 Sites with 
Opportunities

Riparian Buffer Expansion 102

Hyporheic Exchange and 
Coolwater Enhancements

167

Instream Modifications 83

Off-Channel Modifications 110

Gravel Retention Jams 8

Fish Passage 23

Wetland Enhancement 34

Upland Conservation/ 
Enhancement
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Many sites support more than one action type.

DRAFT WORK IN PROGRESS

Presenter
Presentation Notes
Reiterate the purpose of the preliminary candidate mitigation site list.  Note that we have organized mitigation sites according to 8 mitigation action types and provide a brief description of each type.  Describe how multiple actions are often integrated into a single site.  



Climate Change Predictions
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Source: Mauger et al. 2016

• Rainfall increases
• Larger flows occur 

more frequently
• Low flows decrease
• Wet season is wetter, 

dry season is drier
• Temperatures rise

DRAFT WORK IN PROGRESS

Presenter
Presentation Notes
Provide high-level description of the kinds of climate changes that are predicted over the next several decades through the end of this century.



Climate Change Affects Mitigation
• Forward compatibility

o Adaptive management
o Durable habitat

• Impact Mitigation
• Design flows for habitat

o Peak flows

o Low flows

o Other ecologically significant flows

• Plant selection for restoration
• Site Selection
• Vertical and lateral extent of habitat 

elements
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Presenter
Presentation Notes
Describe how the predicted climate change effects could affect mitigation.  Provide an overview of how to design mitigation sites to be “forward compatible” with changes to rainfall, flow, and temperature.  Present techniques that make mitigation sites durable as they are subjected to future changes.  Describe how design strategies and techniques can ensure mitigation sites function properly both now and under a range of predicted future conditions.  Note that adaptive management may be a powerful tool for making adjustments over time.  



Key Observations (So Far)

• Abundant opportunities for habitat 
enhancement and restoration

• Adaptive management and durable 
mitigation are needed

• Water temperature is biggest challenge
o On-site vegetation management
o Riparian shading
o Thermal refugia

• Some habitats and ecological functions 
can’t be replaced on site

• Good coordination multiplies value
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DRAFT WORK IN PROGRESS

Presenter
Presentation Notes
Reiterate key points made on previous slides.  Emphasize key challenges and preliminary solutions.  



Next Steps
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• Review purpose of ongoing 
mitigation opportunities 
assessment
o Refine large pool of candidate 

mitigation opportunities
o Develop and refine preliminary 

guidelines for eventual mitigation 
planning

o Evaluate future opportunities to apply 
mitigation sequencing (avoid, minimize, 
mitigate)

• Prepare mitigation 
opportunities report

Presenter
Presentation Notes
Refer to Slide 4 ongoing mitigation assessment activities and look ahead at the upcoming activities.  Use the graphic to illustrate how multiple habitat function and mitigation types can be integrated at a single site for greater overall effect.  Reiterate the purpose of the mitigation opportunities assessment as a form of due diligence in making a preliminary assessment of the nature, extent, and feasibility of mitigation for project impacts to aquatic habitat. 


	Flood Reduction Project Planning�
	Mitigation Process Overview
	Mitigation Opportunities Analysis
	Ongoing Mitigation Analysis Activities
	Major Aquatic Impacts that Require Mitigation
	Slide Number 6
	Process for Estimating Mitigation
	Over 300 Potential Candidate Sites
	Climate Change Predictions
	Climate Change Affects Mitigation
	Key Observations (So Far)
	Next Steps

