
O L O ’O L O ’One Levee Owner’s One Levee Owner’s 
Perspective onPerspective onPerspective on Perspective on 

Levee Vegetation IssuesLevee Vegetation IssuesLevee Vegetation IssuesLevee Vegetation Issues

Tom Bean, P.E., CFMTom Bean, P.E., CFM
Supervising Engineer, Green River Basin Supervising Engineer, Green River Basin 

Ri d Fl dpl i M t S tiRi d Fl dpl i M t S tiRiver and Floodplain Management SectionRiver and Floodplain Management Section
Water and Land Resources DivisionWater and Land Resources Division



One Owner/Operator PerspectiveOne Owner/Operator PerspectiveOne Owner/Operator PerspectiveOne Owner/Operator Perspective

 Invited to participateInvited to participate Invited to participateInvited to participate
 RIP has been important to King CountyRIP has been important to King County

T h i l i / dT h i l i / d Technical expertise / want process to succeedTechnical expertise / want process to succeed
 We do not pretend to speak for other agenciesWe do not pretend to speak for other agencies
 We have sought participation in this process by We have sought participation in this process by 

other levee owners / operatorsother levee owners / operators/ p/ p



Adopted Flood Plan GoalsAdopted Flood Plan GoalsAdopted Flood Plan GoalsAdopted Flood Plan Goals

11 Reduce the risks from floodReduce the risks from flood1.1. Reduce the risks from flood Reduce the risks from flood 
and channel migration and channel migration 
hazardshazardshazardshazards

2.2. Avoid or minimize the Avoid or minimize the 
environmental impacts ofenvironmental impacts ofenvironmental impacts of environmental impacts of 
flood hazard managementflood hazard management
R d h lR d h l3.3. Reduce the longReduce the long--term costs term costs 
of flood hazard of flood hazard 
managementmanagement



Adopted Flood Plan PolicyAdopted Flood Plan PolicyAdopted Flood Plan PolicyAdopted Flood Plan Policy
King County shall protect flood King County shall protect flood 

storage conveyance andstorage conveyance andstorage, conveyance, and storage, conveyance, and 
ecological values of ecological values of 

floodplains, wetlands, and floodplains, wetlands, and p , ,p , ,
riparian corridors and, when riparian corridors and, when 
feasible, should enhance or feasible, should enhance or 

h l i lh l i lrestore these ecological restore these ecological 
functions and values.  Flood functions and values.  Flood 
risk reduction strategies andrisk reduction strategies andrisk reduction strategies and risk reduction strategies and 

projects should be coordinated projects should be coordinated 
on a riveron a river--reach scale with thereach scale with theon a riveron a river reach scale with the reach scale with the 
salmon habitat recovery plans. salmon habitat recovery plans. 

Policy GPolicy G--1010



King County Flood FacilitiesKing County Flood FacilitiesKing County Flood FacilitiesKing County Flood Facilities

 Aging inventory many of uncertain designAging inventory many of uncertain design Aging inventory, many of uncertain designAging inventory, many of uncertain design
 Wide variety of river conditionsWide variety of river conditions

101 il f i b k f ili i101 il f i b k f ili i 101 miles of river bank facilities101 miles of river bank facilities
 38 miles of levees38 miles of levees



King County Flood FacilitiesKing County Flood FacilitiesKing County Flood FacilitiesKing County Flood Facilities

 Aging inventory many of uncertain designAging inventory many of uncertain design Aging inventory, many of uncertain designAging inventory, many of uncertain design
 Wide variety of river conditionsWide variety of river conditions

101 il f i b k f ili i101 il f i b k f ili i 101 miles of river bank facilities101 miles of river bank facilities
 38 miles of levees38 miles of levees
 Most King County levees are not currently Most King County levees are not currently 

eligible for RIP, except for Green River levees eligible for RIP, except for Green River levees g , pg , p
(which were focus of Workgroup discussion)(which were focus of Workgroup discussion)



Green River BasinGreen River Basin







10-Year Action Plan -- Project Cost Estimates by Basin
Flood Hazard Management Plan (King County 2006)
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DesimoneDesimone Levee Repair, 2002Levee Repair, 2002
Rock and large wood below OHWRock and large wood below OHW
Biodegradable fabric protects rest of bankBiodegradable fabric protects rest of bankBiodegradable fabric protects rest of  bankBiodegradable fabric protects rest of  bank
until vegetation is well establisheduntil vegetation is well established



DesimoneDesimone Levee Repair, 2002Levee Repair, 2002
Rock and large wood below OHWRock and large wood below OHW
Biodegradable fabric protects rest of bankBiodegradable fabric protects rest of bankBiodegradable fabric protects rest of  bankBiodegradable fabric protects rest of  bank
until vegetation is well establisheduntil vegetation is well established



2002 2002 DesimoneDesimone Levee RepairLevee Repair
Established willow canopy provides shade and coverEstablished willow canopy provides shade and cover



2002 2002 DesimoneDesimone Levee RepairLevee Repair
Willows reduce nearWillows reduce near--shore velocity,shore velocity,
induce deposition and provide valuable visualinduce deposition and provide valuable visualinduce deposition, and provide valuable visualinduce deposition, and provide valuable visual
cues for flood patrol observation.cues for flood patrol observation.



2002 2002 DesimoneDesimone Levee RepairLevee Repair
Lower bank condition is clearly visible for postLower bank condition is clearly visible for post--flood inspectionflood inspection



Summer inspection of  lower bank conditions Summer inspection of  lower bank conditions 
from bench under willow canopyfrom bench under willow canopy



Keeping Green River Levees Keeping Green River Levees 
Eligible for the RIPEligible for the RIP

 15 4 miles of Green River levees in RIP15 4 miles of Green River levees in RIP 15.4 miles of Green River levees in RIP15.4 miles of Green River levees in RIP
 100% RIP eligible through last flood season100% RIP eligible through last flood season

R f RIP i iR f RIP i i Recent years of RIP activityRecent years of RIP activity
 2008 tree removals, all eligible, major RIP projects2008 tree removals, all eligible, major RIP projects
 2009 tree removals, all eligible, major RIP projects2009 tree removals, all eligible, major RIP projects
 2010 willows heavily thinned, all eligible, 2 post2010 willows heavily thinned, all eligible, 2 post--

flood requests for help, both requests deniedflood requests for help, both requests denied



Christensen Road LeveeChristensen Road Levee
Willow stand exceeded Corps standardsWillow stand exceeded Corps standards
M 4 2010M 4 2010

20100504 Green 14.2 Bridge Before20100504 Green 14.2 Bridge Before

May 4, 2010May 4, 2010



Christensen Road LeveeChristensen Road Levee
Willows thinned to meet Seattle District varianceWillows thinned to meet Seattle District variance
M 12 2010M 12 2010

20100512 Green 14.2 L Bridge After20100512 Green 14.2 L Bridge After

May 12, 2010May 12, 2010



Christensen Road LeveeChristensen Road Levee
Willows thinned to meet Seattle District varianceWillows thinned to meet Seattle District variance
(stems < 4” (stems < 4” dbhdbh within 4within 4’ clumps ’ clumps on 30’ centers)on 30’ centers)
M 12 2010M 12 2010

20100512 Green 14.2 L T3 After20100512 Green 14.2 L T3 After

May 12, 2010May 12, 2010



Mitigation RequirementsMitigation RequirementsMitigation RequirementsMitigation Requirements
 Riparian tree replacement at 4:1 ratioRiparian tree replacement at 4:1 ratio
 Large wood replacement at 1:1 ratio, riverward Large wood replacement at 1:1 ratio, riverward 

slope onlyslope only
 Green River removals in 2009Green River removals in 2009

 461 trees removed461 trees removed
 146 from riverward slope146 from riverward slope
 1 844 riparian plantings required (~30% complete)1 844 riparian plantings required (~30% complete) 1,844 riparian plantings required ( 30% complete)1,844 riparian plantings required ( 30% complete)
 146 LWD installations required (~12% complete)146 LWD installations required (~12% complete)
 Riparian mitigation site secured in 2010 ($2 million)Riparian mitigation site secured in 2010 ($2 million) Riparian mitigation site secured in 2010 ($2 million)Riparian mitigation site secured in 2010 ($2 million)



Green River TMDL Green River TMDL 
(Ecology, June 2011)(Ecology, June 2011)



Funding EligibilityFunding EligibilityFunding EligibilityFunding Eligibility

 Corps expenses for King County RIP work in Corps expenses for King County RIP work in 
20082008--9: ~$25 million (local costs ~$10.5 million)9: ~$25 million (local costs ~$10.5 million)

 Since 1990 the total federal cost share for RIPSince 1990 the total federal cost share for RIP Since 1990, the total federal cost share for RIP Since 1990, the total federal cost share for RIP 
in King County has been ~$27 millionin King County has been ~$27 million

 Seattle District RIP expenses in 3Seattle District RIP expenses in 3--state area state area 
(WA, OR, ID) have averaged ~$12 million per (WA, OR, ID) have averaged ~$12 million per 
disaster declaration since 2004disaster declaration since 2004



Meeting Corps Vegetation Standards Meeting Corps Vegetation Standards 
on All King County River Leveeson All King County River Levees

 National standardNational standard National standardNational standard
 Tree removal range: 13,600 to 35,300Tree removal range: 13,600 to 35,300
 Cost range: $95 million to $174 millionCost range: $95 million to $174 million Cost range: $95 million to $174 millionCost range: $95 million to $174 million

 Seattle District varianceSeattle District variance
 Tree removal range: 8,700 to 19,000Tree removal range: 8,700 to 19,000
 Cost range: $61 million to $133 millionCost range: $61 million to $133 million

Note: KCFCD annual revenue ~$36 millionNote: KCFCD annual revenue ~$36 million



Periodic Inspection Reports (April 2011)Periodic Inspection Reports (April 2011)

 9.0 miles (59%) “minimally acceptable,” eligible9.0 miles (59%) “minimally acceptable,” eligible
 Kent Shops Kent Shops –– NaritaNarita
 Meyers GolfMeyers Golf
 Horseshoe BendHorseshoe Bend
 Galli’sGalli’s
 DykstraDykstra

 6.4 miles (41%) “unacceptable,” ineligible6.4 miles (41%) “unacceptable,” ineligible
D iD i B i S h lB i S h l DesimoneDesimone –– Briscoe SchoolBriscoe School

 BoeingBoeing
 Lower Russell Lower Russell –– Holiday KennelHoliday Kennel
 Upper Russell Upper Russell –– SomesSomes DolanDolan
 County Road No. 8County Road No. 8
 Brannon Park Brannon Park –– ReddingtonReddingtongg



Periodic Inspection Reports for Periodic Inspection Reports for 
Green River Levees (April 2011)Green River Levees (April 2011)

Oversized Trees & Shrubs Oversized Trees & Shrubs 142 142 
Mowing/Brushing NeedsMowing/Brushing Needs 96 96 
Flood Plan Considerations Flood Plan Considerations 8383
Levee Encroachments Levee Encroachments 73 73 
Scarps, Sloughing, Scour Scarps, Sloughing, Scour 65 65 
Supersacks, Irrigation Supersacks, Irrigation 65 65 
Problem Extends Beyond ROW Problem Extends Beyond ROW 54 54 
Encroaching Utility/SimilarEncroaching Utility/Similar 4242Encroaching Utility/Similar Encroaching Utility/Similar 42 42 
Animal Burrows Animal Burrows 37 37 
Need Existing DocumentationNeed Existing Documentation 3434Need Existing DocumentationNeed Existing Documentation 34 34 
Culverts Need Inspection Culverts Need Inspection 3030



Levee “Encroachments” per PIRsLevee “Encroachments” per PIRs
(73 specified, 3 or more per levee)(73 specified, 3 or more per levee)

 Asphalt trailsAsphalt trails  Fire hydrantsFire hydrants Asphalt trailsAsphalt trails
 Picnic tablesPicnic tables

FF

 Fire hydrantsFire hydrants
 Municipal drainage Municipal drainage 

pump stationspump stations FencesFences
 SignsSigns

pump stationspump stations
 Bridges (public roads Bridges (public roads 

d il )d il )
 RoadsRoads
 Power polesPower poles

and trails)and trails)
 Fishing shacksFishing shacks

 Power polesPower poles
 Sewer manholesSewer manholes  Drip irrigation systemsDrip irrigation systems



One Levee Owner PerspectiveOne Levee Owner PerspectiveOne Levee Owner PerspectiveOne Levee Owner Perspective

 Each levee involves unique physical and policy Each levee involves unique physical and policy 
issuesissues

 Ultimately, each levee owner/operator makesUltimately, each levee owner/operator makesUltimately, each levee owner/operator makes Ultimately, each levee owner/operator makes 
strategic choices on every sitestrategic choices on every site

 K l d f itK l d f it p ifi l diti illp ifi l diti ill Knowledge of siteKnowledge of site--specific levee conditions will specific levee conditions will 
help owner/operators make good choiceshelp owner/operators make good choices

 Workgroup products improve flexibility for local Workgroup products improve flexibility for local 
levee ownerslevee owners
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