
Goals for Regional Sediment Goals for Regional Sediment 
ManagementManagement

•• Provide scienceProvide science--based rationale for placement of based rationale for placement of 
dredged sediment to maximize beneficial use of dredged sediment to maximize beneficial use of 
sedimentssediments

•• Understand sediment processes as basis for dredge Understand sediment processes as basis for dredge 
planning and restorationplanning and restoration

•• Understand movement of contaminated sedimentsUnderstand movement of contaminated sediments
•• Provide a plan that is adaptable to changing Provide a plan that is adaptable to changing 

conditions and knowledgeconditions and knowledge
•• Develop the support needed to implement the plan Develop the support needed to implement the plan ––

regulatory, scientific, community, legal, etc.regulatory, scientific, community, legal, etc.



Phase 1 of Sediment Planning builds Phase 1 of Sediment Planning builds 
a foundationa foundation

•• Identify the policy and technical issues regarding Identify the policy and technical issues regarding 
development of a sediment budgetdevelopment of a sediment budget

•• Assemble available literature on physical, Assemble available literature on physical, 
biological and chemical processes with sedimentbiological and chemical processes with sediment

•• Produce a physical conditions and processes Produce a physical conditions and processes 
chapter for the planchapter for the plan

•• Analyze historical dredge material disposal Analyze historical dredge material disposal 
recordsrecords

•• Produce interim analysis of regulatory framework Produce interim analysis of regulatory framework 
for sediment managementfor sediment management

•• At one site, develop and test criteria for placing At one site, develop and test criteria for placing 
nonnon--contaminated dredge materials for maximum contaminated dredge materials for maximum 
beneficial usebeneficial use



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• First phase in First phase in 
continuing continuing 
process process 
–– Estuary Estuary 

Partnership Partnership 
request to request to 
Congress to Congress to 
support support 
continuationcontinuation

•• First phase First phase 
concentrating concentrating 
on Bonneville on Bonneville 
Dam to mouthDam to mouth
–– 8 River 8 River 

ReachesReaches



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

1.1. A) Identify policy/technical questions to support planning A) Identify policy/technical questions to support planning 
goals goals 
B) define parameters & steps needed to develop sediment B) define parameters & steps needed to develop sediment 
budget budget 

2.2. A) Identify and assemble pertinent literature and other data A) Identify and assemble pertinent literature and other data 
needed for plan developmentneeded for plan development
B) identify data gaps and determine options for addressing B) identify data gaps and determine options for addressing 
gapsgaps

3.3. Produce an initial sedimentProduce an initial sediment--related physical conditions and related physical conditions and 
processes chapter for planprocesses chapter for plan

4.4. Produce an interim dredged material regulations and Produce an interim dredged material regulations and 
project project ““critical pathcritical path”” chapter for planchapter for plan



Estimated Total Material Removed by Reach, 1986 - 2007 
(total material for all reaches = 139,850,224 cy)
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Estimated Volume of Material Removed by Disposal Site Type 
(BN: Beach Nourishment, IW: In Water, FL: Flowlane,           

HPS: Harrington Point Sump)
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Phase 1 Sediment Phase 1 Sediment 
Management Plan Management Plan 

DevelopmentDevelopment

5.5. Compile historical Compile historical 
dredged material dredged material 
disposal volumes disposal volumes 

and locations; and locations; 
characterize in characterize in 
terms of use terms of use 

categories (e.g., categories (e.g., 
beach nourishment, beach nourishment, 

upland, inupland, in--water)water)

Disposal data provided by USACEDisposal data provided by USACE
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Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

Disposal Disposal 
data data 

provided provided 
by by 

USACEUSACE



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

6.6. Develop and apply criteria for locating dredged Develop and apply criteria for locating dredged 
material placement sites (nonmaterial placement sites (non--contaminated contaminated 
materials)materials)

–– Develop criteria for locating dredged material Develop criteria for locating dredged material 
disposal sitesdisposal sites

–– Test draft criteria by examining a reach of the lower Test draft criteria by examining a reach of the lower 
river for potential sitesriver for potential sites

–– Criteria will incorporate ecosystem and economic Criteria will incorporate ecosystem and economic 
considerationsconsiderations

–– Refine criteria and ultimately use in other 7 reaches Refine criteria and ultimately use in other 7 reaches 
of LCRE in 2of LCRE in 2--3 year planning horizon3 year planning horizon



Location and categorization of the following shoreline features:Location and categorization of the following shoreline features:
•• General shoreline conditionGeneral shoreline condition

(modified vs. natural)(modified vs. natural)

•• Modified shoreline conditionModified shoreline condition
(armor, residential, commercial)(armor, residential, commercial)

•• Natural shoreline conditionNatural shoreline condition
(riparian, tidal marsh, tidal (riparian, tidal marsh, tidal 
swamp)swamp)

•• InIn--Water structuresWater structures
(Pile dikes, jetties, boat ramps,(Pile dikes, jetties, boat ramps,
debris)debris)

•• OverOver--Water structuresWater structures
(docks, log rafts/booms)(docks, log rafts/booms)

•• Discharge locationsDischarge locations
((tidegatestidegates, point source outfalls), point source outfalls)

Dataset 1: Digital Shoreline Mapping and InventoryDataset 1: Digital Shoreline Mapping and Inventory



•• Step 1: Shoreline Field Recording Step 1: Shoreline Field Recording 
using video camera with GPSusing video camera with GPS

•• Step 2: Import data to Step 2: Import data to ArcGISArcGIS
•• Step 3: Step 3: GeodatabaseGeodatabase CreationCreation

Digital Shoreline Mapping and Inventory: MethodsDigital Shoreline Mapping and Inventory: Methods



•• 605 miles 605 miles 
shoreline shoreline 
surveyed:surveyed:

••Jul 2005 Jul 2005 ––
Oct 2006Oct 2006

•• Modified Modified 
Shoreline:     Shoreline:     
277 miles277 miles

••Natural Natural 
Shoreline:        Shoreline:        
250 miles250 miles

Digital Shoreline Mapping and Inventory: ResultsDigital Shoreline Mapping and Inventory: Results



•• TwoTwo--tiered approach tiered approach --
Scales from  systemScales from  system--
wide to project specificwide to project specific

•• Tier 1 uses model Tier 1 uses model 
–– provides defensible provides defensible 

method for comparing method for comparing 
site function and site function and 
structure at larger structure at larger 
scalesscales

–– Focuses on existing Focuses on existing 
data data 

–– can refine by can refine by 
updating/adding new updating/adding new 
datadata

Dataset 2: Habitat Restoration Prioritization StrategyDataset 2: Habitat Restoration Prioritization Strategy

•• Tier 2 provides scientific method of comparing specific projectsTier 2 provides scientific method of comparing specific projects
using change in function and likelihood of successusing change in function and likelihood of success



Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy

Primary Data Sources Primary Data Sources 
for Evaluation:for Evaluation:

•• Diked areasDiked areas

•• Tide gates and other flowTide gates and other flow--
restricting structuresrestricting structures

•• Land cover derived from Land cover derived from 
LandsatLandsat imageryimagery

•• Shoreline modifications Shoreline modifications 
(e.g., marinas, overwater (e.g., marinas, overwater 
structures, pile dikes)structures, pile dikes)

•• Toxic contaminantsToxic contaminants

•• Proximity to Bonneville Proximity to Bonneville 
DamDam

Evaluation of 9 controlling Evaluation of 9 controlling 
factor metrics:factor metrics:

•• Hydrology @ 3 scales:Hydrology @ 3 scales:
–– River, Management Area & River, Management Area & 

SiteSite

•• Sediment QualitySediment Quality
•• Water QualityWater Quality
•• LightLight
•• Sediment DynamicsSediment Dynamics
•• Depth/SlopeDepth/Slope
•• Physical DisturbancePhysical Disturbance



•• ScaleScale——Management AreasManagement Areas

Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy

Defined Defined 
by by 

USGS USGS 
level 6 level 6 
HUCHUC



•• Scale Scale —— SitesSites

Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy

Limited Limited 
to to 

floodplaifloodplai
nn



Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy
Results:Results:



Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy
Results:Results:

Management Area ScaleManagement Area Scale



Habitat Restoration Prioritization StrategyHabitat Restoration Prioritization Strategy
Results:Results:

Site ScaleSite Scale



•• University of University of 
Washington with Washington with 
USGSUSGS

•• Provides hierarchical Provides hierarchical 
classification of classification of 
habitats across habitats across 
different scalesdifferent scales
–– 6 Hierarchies6 Hierarchies
–– LargeLarge--scale to finer scalesscale to finer scales

•• Useful in selecting Useful in selecting 
monitoring sites and in monitoring sites and in 
habitat restoration habitat restoration 
prioritizationprioritization

•• Uses hydroUses hydro--
geomorphology as geomorphology as 
foundation to foundation to 
characterize variation characterize variation 
in ecosystem in ecosystem 
processesprocesses

Dataset 3: Columbia Estuarine Ecosystem ClassificationDataset 3: Columbia Estuarine Ecosystem Classification



Columbia River 
Estuarine Ecosystem 

Classification
Level 1

ECOSYSTEM PROVINCE 

[Based on US EPA Level II: 
Ecoregions]

Columbia River Columbia River 
Estuarine Ecosystem Estuarine Ecosystem 

ClassificationClassification
Level 1Level 1

ECOSYSTEM PROVINCE ECOSYSTEM PROVINCE 

[Based on US EPA Level II: [Based on US EPA Level II: 
Ecoregions]Ecoregions]



Columbia River 
Estuarine 

Ecosystem 
Classification

Levels 2 and 3

ECOREGION
(top)

HYDROGEOMORPHIC REACH
(bottom)

[Modified from US EPA Levels III 
and IV Ecoregions]

Columbia River Columbia River 
Estuarine Estuarine 

Ecosystem Ecosystem 
ClassificationClassification

Levels 2 and 3Levels 2 and 3

ECOREGIONECOREGION
(top)(top)

HYDROGEOMORPHIC REACHHYDROGEOMORPHIC REACH
(bottom)(bottom)

[Modified from US EPA Levels III [Modified from US EPA Levels III 
and IV Ecoregions]and IV Ecoregions]



Columbia River Estuarine Ecosystem Classification
Level 3: HYDROGEOMORPHIC REACH

Columbia River Estuarine Ecosystem ClassificationColumbia River Estuarine Ecosystem Classification
Level 3: HYDROGEOMORPHIC REACHLevel 3: HYDROGEOMORPHIC REACH



(Level 4) superimposed over Primary Cover Class (Level 6)
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Columbia River Estuarine Ecosystem Classification
Level 4: Ecosystem Complex

Columbia River Estuarine Ecosystem ClassificationColumbia River Estuarine Ecosystem Classification
Level 4: Ecosystem ComplexLevel 4: Ecosystem Complex



Columbia River Estuarine Ecosystem Classification
Level 5: Geomorphic Catena

Columbia River Estuarine Ecosystem ClassificationColumbia River Estuarine Ecosystem Classification
Level 5: Geomorphic CatenaLevel 5: Geomorphic Catena

Map created by J. L. Burke



Columbia River Estuarine Ecosystem Classification
Level 6: Primary Cover Class

Columbia River Estuarine Ecosystem ClassificationColumbia River Estuarine Ecosystem Classification
Level 6: Primary Cover ClassLevel 6: Primary Cover Class

Map created by J. L. Burke



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

••Task 6 Task 6 -- Develop and Develop and 
apply criteria for apply criteria for 
locating dredged locating dredged 
material placement material placement 
sitessites
•• Develop criteria for Develop criteria for 
locating dredged material locating dredged material 
disposal sitesdisposal sites

•• Test draft criteria by Test draft criteria by 
examining a reach of the examining a reach of the 
lower river for potential lower river for potential 
sitessites

Proposed Pilot ReachesProposed Pilot Reaches



Proposed Pilot ReachesProposed Pilot Reaches

•• Pile Structure Pile Structure 
Program Program 
•• Working with US Working with US 
ACE, BPA and ACE, BPA and 
othersothers
•• Have compiled Have compiled 
extensive related extensive related 
dataset for these dataset for these 
reachesreaches

Proposed Pilot ReachesProposed Pilot Reaches



Proposed Pilot ReachesProposed Pilot Reaches



Proposed Pilot ReachesProposed Pilot Reaches
•• Pile Structure ProgramPile Structure Program
•• Site visitsSite visits
•• Field dataField data
•• Aerial imagesAerial images
•• Historical photos in Historical photos in 

comparison to currentcomparison to current
•• Landowner information Landowner information 

(for subset of pilings)(for subset of pilings)









Historical Historical 
PhotosPhotos



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• River Reach ERiver Reach E



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E
–– (Deer, Goat, (Deer, Goat, 

Martin Islands Martin Islands 
area)area)

•• + Bathymetry + Bathymetry 
CriteriaCriteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E
–– (Deer, Goat, (Deer, Goat, 

Martin Islands Martin Islands 
area)area)

•• Bathymetry CriteriaBathymetry Criteria
•• + + LiDarLiDar Elevation Elevation 

CriteriaCriteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation Elevation 

CriteriaCriteria
•• + Shoaling Criteria+ Shoaling Criteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation Elevation 

CriteriaCriteria
•• Shoaling CriteriaShoaling Criteria
•• + Navigation + Navigation 

ChannelChannel



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation Elevation 

CriteriaCriteria
•• Shoaling CriteriaShoaling Criteria
•• Navigation ChannelNavigation Channel
•• + Dredge Material + Dredge Material 

Placement Site Placement Site 
CriteriaCriteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Smaller Area within Smaller Area within 
Reach EReach E

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation Elevation 

CriteriaCriteria
•• Shoaling CriteriaShoaling Criteria
•• Navigation ChannelNavigation Channel
•• Dredge Material Dredge Material 

Placement Site Placement Site 
CriteriaCriteria

•• + Pile Dike Criteria+ Pile Dike Criteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation CriteriaElevation Criteria
•• Shoaling CriteriaShoaling Criteria
•• Navigation ChannelNavigation Channel
•• Dredge Material Dredge Material 

Placement Site CriteriaPlacement Site Criteria
•• Pile Dike CriteriaPile Dike Criteria
•• +Restoration +Restoration 

Prioritization Prioritization 
Strategy Strategy 
Management Area Management Area 
Level CriteriaLevel Criteria



Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment

•• Bathymetry CriteriaBathymetry Criteria
•• LiDarLiDar Elevation CriteriaElevation Criteria
•• Shoaling CriteriaShoaling Criteria
•• Navigation ChannelNavigation Channel
•• Dredge Material Dredge Material 

Placement Site CriteriaPlacement Site Criteria
•• Pile Dike CriteriaPile Dike Criteria
•• Restoration Strategy Restoration Strategy 

Management Area Management Area 
Level CriteriaLevel Criteria

•• + Restoration + Restoration 
Prioritization Strategy Prioritization Strategy 
Site Level Site Level 
CriteriaCriteria



•• Model allows riverModel allows river--
wide and sitewide and site--level  level  
evaluation for evaluation for 
dredge material dredge material 
placementplacement

•• Can be used by US Can be used by US 
ACE, Ports, ACE, Ports, 
regulatory regulatory 
communitycommunity

•• Can be combined Can be combined 
with other with other 
screening factorsscreening factors

Phase 1 Sediment Management Plan Phase 1 Sediment Management Plan 
DevelopmentDevelopment


