
 

    
  

   
  

 

    
 

     
 

 

     
 

 

     
 

    

 

 
 

  
    

  
  

 
 

  
  

 

CHAPTER 3  
Review of Flood Risk  Reduction Activities  

This chapter identifies and describes various flood  risk reduction tools, approaches, and  strategies— 
collectively referred to as “activities”—that King County considered to meet the goals and 
objectives  of this Flood Plan. FEMA identifies  six categories of  activities  to be considered in a flood 
plan,  as follows:  

• Prevention – Includes floodplain mapping and regulations, open space conservation, stormwater 
management, building codes, and other activities intended to prevent harm or prevent existing 
problems from getting worse. 

• Property protection – Acquisition, relocation, building elevation, insurance, and other activities 
that apply to specific parcels or buildings. 

• Natural resource protection – Protection and restoration of natural areas and functions, 
improvement of water quality, and any other actions intended to preserve or restore the natural 
functions of floodplains and watersheds. 

• Emergency services – Emergency preparedness and preparedness communications, emergency 
response planning, flood warning and response, critical facilities protection, post-disaster 
mitigation, and other measures taken during an emergency to minimize the impact. 

• Structural projects – Construction or maintenance of levees, floodwalls, and revetments, or 
modifying channels to divert floodwaters away from specific areas. 

• Public information – Outreach, education, technical assistance, and other means of advising 
property owners and community members about flood hazards, the resources available to 
prepare for flooding, and the actions individuals can take to improve their resilience to flooding. 

The purpose of this chapter is to describe the risk reduction activities considered during the planning 
process to address King County’s flood and channel migration hazards identified in the previous 
chapter, consistent with FEMA’s Community Rating System, Step 7. The Flood Plan Partner Planning 
Committee evaluated activities for each of the six categories listed above, and during the community 
outreach and engagement activities, community members were asked for input on the six categories 
through the online survey and in-person events. 

This chapter includes many activities King County currently implements and notes where currently 
implemented activities have room for improvement. This chapter also summarizes other ideas King 
County considered to address the flooding and channel migration risks identified in this Flood Plan. 
Appendix I includes additional documentation of the review of the six categories of flood risk 
reduction activities. 
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King County community engagement and education table at Sea Mar Fiestas Patrias, September 2023 

3.1 Prevention 
Several tools are actively used by King County and other local governments within the county to 
prevent flood problems from occurring or to prevent problems from getting worse. Prevention 
activities considered during this planning process include producing flood hazard and channel 
migration maps and other studies to identify the extent of flood and erosion hazards; developing, 
updating, and enforcing land use regulations and development standards; preserving open space; 
considering the effects of climate change; and managing stormwater runoff. This section describes 
the ways King County can use these tools, and the opportunities to modify practices to improve the 
efficacy of these tools. 
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Floodplain and Flood Hazard Mapping and Information 
Technical analyses of watershed  hydrology, river channel  
hydraulics, channel  and floodplain topography and  
hydrography, fluvial geomorphology, and  geology  and  
soils are essential tools for flood hazard management.  
These analyses provide the information  necessary to  
delineate areas  subject to flooding and flood-related  
hazards, assess and understand risks, inform  land use  
regulations and zoning, and  develop solutions to address 
identified risks.  Analyses can also be  used to evaluate  
effects on  and changes to  flood hazard  areas from  
proposed projects or development  activities.  

What King County heard 

Community members and partners 
coupled requests for expanding  
existing flood hazard mapping with  
improved sharing of those resources.  
Expanded mapping focused on hazards 
in areas where floodplains have not 
been delineated. Requests for new 
flood hazard mapping often focused 
on urban areas impacted  by localized  
flooding, which are areas not affiliated  
with a river, not typically  mapped, and  
often not regulated as flood hazard 
areas. Other suggestions focused on  
mapping other hazards that relate to 
flooding,  such as mapping alluvial fan  
hazards and landslide areas.  

King County  uses a range of technical information to 
characterize, quantify, and delineate flood hazards and  
related risks and, in turn,  uses the information to  
develop and implement activities to reduce risk. The 
types of technical information that King County uses to  
inform flood  risk reduction activities include  
topographic  and ortho imagery data collection,  
hydrologic and hydraulic  studies, floodplain and channel  
migration zone mapping,  geologic studies, river channel elevation monitoring, GIS land use  data,  
habitat studies, dam operations studies, risk assessments, and working maps of flood hazard  
management corridors. Ongoing  coordination with  state and federal agencies and academic  
researchers that collect and update scientific information is essential to accurate flood hazard 
identification and communication.  

Many city governments in King County employ similar tools to understand risks along smaller 
tributary streams within their jurisdictions, yet smaller jurisdictions reported during the planning  
process that they have limited resources with which to fund extensive technical analyses.  Some  
larger cities are in better position to fund flood-related technical analysis. In addition to studies 
related to the operation of the City of Seattle’s water supply dams on the South Fork Tolt and Cedar  
rivers, the city has completed other studies focused on flooding and climate change impacts,  
including assessments of creek flooding, extreme weather events, and sea level rise. Where smaller  
jurisdictions are resource-limited, partnerships are  an important way to develop and  update flood 
maps for streams in incorporated areas.  

Flood hazard area maps are tools to inform the public of potential flood hazards, and they  form the 
basis for land use regulations focused on reducing existing risks and preventing future risks. King  
County continues to emphasize updating flood hazard data  and mapping for the county’s major 
rivers and some tributaries. Maps are also being developed for other tributaries as resources become  
available, with much of this work currently funded by the FCD.  King County  currently  has a mapped 
and regulated coastal  high-hazard area and sea level rise risk area, and, in 2014, amended its critical  
areas code (Chapter 21A-24) to establish criteria for the designation, classification, and mapping of  
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channel migration zones, which is an ongoing body of work. The status of flood hazard and channel 
migration zone mapping since the completion of the 2013 Flood Plan Update is presented in tables 
in Appendix H. 

Example of flood hazard area mapping, South Fork Skykomish Flood Study 2021 

When complete, flood hazard and channel migration maps are adopted by their respective regulatory 
agencies (local communities and/or and King County Department of Local Services) and then made 
available on King County’s website, on the interactive King County iMap online mapping tool, and at 
King County libraries in hard copy. 

In 2016, King County completed river corridor landslide hazard mapping (funded by the FCD) to 
identify areas where the occurrence and potential exists for deep-seated landslides, shallow debris 
slides, fans, rockfall, and rock avalanches. Where these hazards occur along river corridors, this 
indicates where a landslide could partially or completely block a river channel and cause unexpected 
and potentially catastrophic flooding. Specifically for deep-seated slides, the mapping identifies 
locations where deep-seated landslides are subject to toe erosion by river forces. This mapping 
provides emergency service providers and residents with valuable preparedness information and 
helps project managers understand where they need to consider risks from landslides and landslide-
related flood hazards. 
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For areas outside of the river corridor landslide areas mapped in 2016, published geologic mapping by 
the Washington Geologic Survey and USGS identifies landslides, fans, and debris flow hazards that 
present potential flood-related landslide risks. 

Climate Change Analysis 
Although they are useful tools, flood hazard maps represent a snapshot in time and are often based 
on historical records and conditions at the time the mapping is completed. As land use and physical 
conditions change, modeling can become less representative of current conditions. Moreover, 
regional climate projections are indicating that changes in precipitation patterns in Western 
Washington in the future, as well as sea level rise, will likely result in larger floods than are typically 
considered in flood risk reduction planning. As a result, existing flood hazard area maps likely 
understate future flooding conditions. 

As new maps are developed or existing maps are updated, incorporating new data about climate 
change will be essential to portray future flood risks more accurately. The current mapped 0.2 
percent annual chance flood event can be used to preview what the future 1 percent annual chance 
flood event could look like, but expanding quantitative analysis to be more explicit about potential 
river or basin-scale changes in risks due to future projected flows is a needed area of investigation. 
During the planning process, partners and the public expressed support for increased analysis of how 
climate change will affect flooding. 

King County Comprehensive Plan 
King County’s first comprehensive plan dates to 1964 and has been revised many times. Following 
the 1990 passage of the Washington State Growth Management Act (GMA), King County revised its 
comprehensive plan in 1994 for GMA consistency. Comprehensive plans adopted in accordance with 
GMA must manage growth so that development is directed to designated urban areas and away from 
rural areas. The GMA also requires jurisdictions to designate and protect critical areas, including 
frequently flooded areas and channel migration zones. Comprehensive plans must also identify and 
protect natural resource lands. 

The Comprehensive Plan is developed consistent with the King County Countywide Planning Policies, 
which create a shared and consistent framework for growth management planning for all jurisdictions 
in King County. RCW 36.70A.21035 

35 https://app.leg.wa.gov/rcw/default.aspx?cite=36.70A.210.  

requires the legislative authority of a county to adopt a 
countywide planning policy in cooperation with cities located in the county. The 2021 King County 
Countywide Planning Policies include several policies related to flood risk reduction and integrated 
approaches to environmental protection: 

• EN-6: Locate development and supportive infrastructure in a manner that minimizes impacts to 
natural features. Promote the use of traditional and innovative environmentally sensitive 
development practices, including design, materials, construction, and ongoing maintenance. 

2024 King County Flood Management Plan 3-5 

https://app.leg.wa.gov/rcw/default.aspx?cite=36.70A.210


 

    
  

  
 

  
  

  
 

  

 

 
  

     
        

  
         

  
  

          
 

  
 

  

  

 
 

 
 

   
 

  

• EN-7: Coordinate approaches and standards for defining and protecting critical areas, especially 
where such areas and impacts to them cross jurisdictional boundaries. 

• EN-8: Use the best available science when establishing and implementing 
environmental standards. 

• EN-12: Coordinate and fund holistic flood hazard management efforts through the King County 
Flood Control District. 

• EN-13: Work cooperatively to meet regulatory standards for floodplain development as these 
standards are updated for consistency with relevant federal requirements including those related 
to the Endangered Species Act. 

• EN-14: Cooperate with federal, state, and regional agencies and forums to develop and 
implement regional levee maintenance standards that ensure public safety and protect habitat. 

The Comprehensive Plan is the County’s legal framework for land use in unincorporated King 
County and is the guiding document for functional plans and development regulations. As of the 
time of the drafting of this Flood Plan, the Comprehensive Plan is undergoing a major 10-year 
update (2024 Update). As part of the 2024 Update, King County updated its Best Available 
Science (BAS) as required by GMA. The BAS update aims to ensure compliance with current GMA 
requirements, with a greater emphasis on achieving no net loss of critical area functions and values. 
It also seeks to incorporate significant state agency updates to BAS for riparian areas and wetlands 
while bolstering local management and protection of critical areas. 

King County is using the BAS update to inform updated policies and development regulations. 
Regulatory updates in progress as of the drafting of this Flood Plan include updates to the critical 
areas regulations applied to wetlands, riparian areas, geologically hazardous areas, and frequently 
flooded areas. These include provisions to support multi-benefit flood risk reduction and fish passage 
projects, both of which are key elements of King County’s salmon recovery strategy. 

The Flood Plan is adopted as a functional plan of the Comprehensive Plan and, as such, it details 
Comprehensive Plan policies for the protection of frequently flooded areas and floodplain 
management. In many cases, the Comprehensive Plan points to the Flood Plan for floodplain 
management and flood risk reduction focused policies. 

King County Code (K.C.C.) Title 20 is the planning code and is the title that adopts the County’s 
Comprehensive Plan for compliance with the GMA. K.C.C. 20.12.480 adopts the King County Flood 
Management Plan as a functional plan to guide flood hazard management in King County. 
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Zoning Ordinance 
King  County’s zoning ordinance (K.C.C. Title 21A)  
guides the application  of  land u se regulations 
within  each  of sev eral  zoning  classifications and  is 
accompanied  by  zoning  maps that illustrate zones 
for agriculture,  forestry,  industrial,  rural  areas,  
urban  areas,  regional  business areas,  and oth ers.  
Zoning  regulations describe allowable  activities 
within  each  of th e zones,  which  are then  subject to  
additional land  use  and  development regulations 
that guide activities in  flood h azard a reas.  The 
zoning  ordinance reduces  future flood  losses by  
establishing  buffers and s etbacks for  aquatic areas 
and wetl ands, r equiring  clustered developments 
away  from  critical areas,  and creating  natural open  
space  for the conservation  and  natural  and  
beneficial  functions of  floodplains and oth er  
critical  areas.  King  County’s zoning  ordinance 
identifies the  regulatory  floodplain  (including  the 
coastal  high-hazard  area),  channel  migration  zones,  wetlands,  and  landslide  hazard areas a s c ritical  
areas.  Cities in  King  County  also have their  own  zoning  ordinances to guide land u se activities within  
their  boundaries.  

What King County heard 

Community members uniformly stated that 
new development should be managed 
carefully to prevent making flooding worse 
for others, including comments in favor of 
tighter restrictions or limitations in 
incorporated towns and cities and 
unincorporated King County. Some specific 
suggestions included incentivizing more 
density in development outside of 
floodplains, increasing resilient design 
standards, and regulating potential future 
flood hazard areas. Easing permitting for 
home resilience improvements was also 
discussed by some parties. 

King County’s zoning code contains most of the development regulations for construction within 
floodplains and other critical areas. K.C.C. Chapter 21A.06 contains definitions of terms used in the 
zoning code. The floodplain development regulations are located within Title 9 (Surface Water 
Management), Title 13 (Water and Sewer Systems), Title 16 (Building and Construction Standards), 
and Title 21A (Zoning). 

King County’s Shoreline Master Program, adopted in 1975, underwent its first major update in 2011. 
The 2011 update included a characterization of all of King County’s shorelines of the state, created 
new shoreline environmental designations, and developed policies for activities and uses within each 
designation. Regulations implementing the shoreline policies are primarily codified in K.C.C. Chapter 
21A.25, and a full list of implementing regulations is in K.C.C. 20.12.200. Flood risk reduction activities 
must comply with the Shoreline Master Program and shoreline regulations in K.C.C. Chapter 21A.25. 
The zoning code is enacted to be consistent with and implement the Comprehensive Plan in 
accordance with Chapter 36.70A RCW.36 

36 https://app.leg.wa.gov/rcw/default.aspx?cite=36.70a.  

Flood Hazard Area Land Use and Development Regulations 
Regulation of land uses in flood hazard areas can be one of the most effective ways of reducing the 
risk from flooding and channel migration. Land use regulations specify the allowable development in 
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flood hazard areas. Development standards complement those regulations by ensuring that 
allowable development is done in ways that further limit risk and flood losses to structures. 

Unincorporated King County’s floodplain development regulations and Flood Insurance Rate Maps 
were adopted and enacted in 1978 when the County officially joined FEMA’s National Flood 
Insurance Program (NFIP). King County’s flood hazard area regulations for unincorporated areas are in 
King County’s Critical Areas Ordinance, which was adopted in 2004 and is codified in K.C.C. Chapter 
21A.24. The County’s flood code was most recently updated in 2020. King County’s flood-related 
land use regulations describe the types of activities that are allowed in flood hazard areas, channel 
migration zones, coastal high-hazard areas, and sea level rise risk areas. King County applies the 
Washington State Building Code, which guides how structures are to be constructed to limit the risks 
presented by flood-related hazards. 

Allowable uses and standards under King County’s regulations vary by location within the flood 
hazard area, but all standards are intended to reduce risk by meeting or exceeding the minimum 
standards of the NFIP. King County has adopted several regulations that exceed the minimum NFIP 
standards and effectively reduce future flood losses: 

• A 3-foot freeboard (height above the base flood elevation) standard for new or substantially 
improved structures and critical facilities. 

• Requirement to provide compensatory storage at the same elevation for fill placed in the 
floodplain. 

• A zero-rise standard throughout the zero-rise floodway and zero-rise flood fringe to preserve 
flood conveyance. 

• Restrictions on development in areas where depths exceed 3 feet and velocity exceeds 3 feet per 
second. 

• Requirement for new lots to have at least 5,000 square feet outside the zero-rise floodway. 

• Restrictions on nonresidential structures in the FEMA floodway, with some exceptions for 
agricultural buildings. 

• Standards for manufactured home parks located in the floodplain. 

• Requirement to remove temporary structures and hazardous materials from the floodplain 
during the flood season. 

• Restrictions on critical facilities in the zero-rise floodway and FEMA floodway. 

• Density restrictions in portions of the floodplain under land use and critical areas protection 
measures. 

• Regulation of development within severe channel migration zones and unmapped flood 
hazard areas. 

Additionally, in July 2020, King County adopted a Sea Level Rise Risk Area and associated 
changes to local land use codes for Vashon-Maury Island to reduce the risks of sea level rise on 
shoreline development. 
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Many cities in King County have mapped flood hazard areas, and 37 of the 39 incorporated 
municipalities participate in the NFIP (FEMA 2023). While floodplain development regulations exist 
in these communities, regulations are not consistent across all jurisdictions. 

King County’s expanded floodplain regulations beyond NFIP minimum standards (in particular, 
compensatory storage and the zero-rise floodway) provide enhanced protection from flooding for 
people and property and sometimes present conflicts with implementing multi-benefit projects, 
including meaningful restoration of critical habitat for salmonids protected by the Endangered 
Species Act (ESA). Current standards protect existing floodplain functions and habitat, but they in 
effect sometimes limit King County’s ability to restore floodplain functions in a way that provides 
flood risk reduction and habitat benefits. An area for future work is collaboration with federal and 
state agencies, tribes, and community partners to better align federal minimum standards for flood 
hazard regulations with ESA requirements for protection and recovery of listed salmonid species 
and tribal rights. This will allow King County to continue to reduce flood risk for people and 
property while improving the effectiveness of salmon recovery actions. 

Building Codes 
K.C.C. Title 16 is the County’s building  and construction standards code. King  County has adopted the 
International Building Code, the International Residential Code, the International Property  
Maintenance Code, the International Mechanical Code, and the International Security Code. These 
codes have all been amended by the state of Washington for application in the state, including  
amendments to ensure compliance with the Washington state floodplain management regulations.  

King County has made additional amendments to these codes for application within the county to 
ensure that the County’s higher regulatory floodplain standards are maintained. One example of a 
higher regulatory standard to prevent future flood losses is the requirement that under-construction 
elevation certificates must be certified by a professional licensed surveyor confirming the 
foundation’s 3 feet of freeboard. Those sections of the International Codes that are inconsistent with 
state or local regulations have either not been adopted or have been amended. When implemented 
in conjunction with higher regulatory standards, King County’s building codes help to ensure that 
structures are sufficiently resilient for current and future conditions. 

Subdivision Ordinance 
A subdivision ordinance regulates the development of residential, commercial, industrial, or other 
uses, including associated public infrastructure, as land is subdivided into buildable lots for sale or 
future development. Subdivision design that accounts for natural hazards can dramatically reduce 
the exposure of future development. 

K.C.C. Title 19A establishes the procedures for subdividing land, consistent with the policies of the 
King County  Comprehensive Plan and the critical areas regulations outlined in K.C.C. Chapter 21A.24.  
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Per K.C.C.21A.24.240, subdivisions must be consistent with the need to minimize the potential for 
flood damage in flood hazard areas. Requirements for new building lots are: 

• 5,000 square feet or more of buildable land must be outside of the zero-rise floodway. 

• Utilities must be elevated or dry floodproofed to or above the flood protection elevation. 

• Base flood elevations, required flood protection elevations, floodplain and floodway boundaries, 
and channel migration zone boundaries must be identified, and setbacks restrict structures to 
suitable buildable areas. 

• Adequate drainage away from building sites must be provided. 

• Notice for any site that is in a floodplain and for which emergency access may not be available 
during flood events must be provided. 

• Taken together, these requirements serve to reduce the likelihood of flood risk for new 
building lots. 

Stormwater Management Regulations 
Stormwater runoff results when water is unable to 
soak into the ground due to either impervious  
surfaces or saturated soils that prevent infiltration. As 
land becomes more developed, the amount of 
stormwater increases. Without intervention,  
stormwater runoff can cause flooding that results in  
direct impacts on people and property, as well as  
damage to river and stream systems and destruction  
of habitat needed by fish and wildlife. Stormwater  
can also transport contaminants into  county  
waterways, which can harm fish and wildlife and  
degrade water  quality.  

What King County heard 

Stormwater management was a major 
concern among community members  
and partners. Low-impact development 
requirements and incentives, such as rain  
gardens, were emphasized as important  
strategies for reducing stormwater runoff.  
Stormwater runoff impacting lower  
watershed communities  also generated 
discussion of the potential for stormwater  
management planning at  a basin level,  
instead of at a jurisdiction-level.  

An extensive regulatory landscape attempts to 
manage stormwater and reduce its impacts, which 
informs cities within the county as they implement surface water management programs. King 
County’s Surface Water Design Manual is a technical guide that outlines requirements for stormwater 
management systems in King County. It regulates proposed surface and stormwater projects through 
a mixture of best management practices (BMPs), performance standards, and design standards. In 
unincorporated King County, drainage review and approval of designs during the permitting process 
ensures these standards are being applied, which are governed not only by King County Code but, to 
some extent, the County’s National Pollutant Discharge Elimination System (NPDES) municipal 
stormwater permit, which contains specific requirements for drainage review and inspection of 
development projects. In addition to the manual’s standards being applied throughout the 
unincorporated areas, many cities throughout King County have adopted the manual and apply its 
standards as part of their local permitting processes. 
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To comply with the Phase I Municipal Stormwater Permit under the NPDES of the Clean Water Act, 
King County implements a Stormwater Management Program Plan (SWMP Plan). The SWMP Plan is 
updated annually and guides the many activities King County implements to manage stormwater. 
These include mapping the municipal stormwater system, coordination among county departments 
to eliminate barriers to compliance with stormwater requirements, controlling runoff from new 
development and redevelopment, updating design standards and stormwater management 
regulations, and operations and maintenance of the stormwater system. 

K.C.C. Title 9 is the County’s Surface Water Management Code,  and it supplements the King County  
Surface Water Design Manual  and individual basin plans, which are adopted in Title 20. K.C.C. Title 
9.04 is developed to promote the public health and safety by  providing for comprehensive 
management of stormwater runoff and surface water and erosion control, especially to preserve the 
many values of the county’s natural drainage system, including  open space, fish and wildlife habitat,  
recreation, education, and  urban separation.  

Title 9 identifies that King County will carry out programs to reduce flooding, erosion, and 
sedimentation; prevent and mitigate habitat loss; enhance groundwater recharge; and prevent water 
quality degradation through the implementation of comprehensive and thorough permit review, 
construction inspection, enforcement, and maintenance. State funding authorities for stormwater 
management are focused on the local jurisdiction rather than watershed level, with each city or 
county enacting its own Surface Water Management fee, and use of that fee subject to limitations 
under state law. State regulatory frameworks under the Clean Water Act and NPDES are also highly 
localized, with accountability at the level of individual municipality. The focus of stormwater 
regulatory compliance and funding on individual jurisdictions can create barriers to watershed or 
regional approaches to addressing stormwater flooding. 

Open Space Conservation 
While regulations limit development in flood hazard areas, new development, even done in ways 
consistent with current regulations, can lead to landscape changes that may have consequences in 
terms of safety and damage in the future. Protecting open space, through acquisition or easement, is 
a proactive way to prevent future flood risks from occurring (note that acquisition of developed 
property is covered later, under Property Protection). 

As a local government, King County has a long history of land conservation and protection. Since 
1970, King County has conserved close to 200,000 acres of land to protect rivers and streams, 
provide habitat for wildlife, support recreational opportunities, ensure farms and working forests can 
remain viable, and provide open space access to local communities. While options for conserving 
open space within the urban growth area are somewhat limited, many local governments recognize 
the value of open space for flood risk reduction and general community benefit and pursue 
protection opportunities where they exist. 

In 2016, King County launched the Land Conservation Initiative (LCI), a regional collaboration among 
King County, cities, businesses, farmers, environmental partners, and others to accelerate land 
acquisition to protect the remaining high-value conservation lands within 30 years. The LCI prioritizes 
the conservation of 65,000 acres across six land categories, one of which is river corridors, where 
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property acquisition is used to reduce flood risk and support viable populations of native Pacific 
salmon populations. 

Open space conservation provides many flood risk reduction benefits: 

• For land adjacent to rivers and streams, conservation allows room for floodwaters to spread out, 
dissipate, and infiltrate, which can be a valuable way to reduce flood risks to adjacent or 
downstream properties. 

• Protecting lands in upper watershed areas can help alleviate downstream flooding impacts by 
moderating runoff and the timing of water reaching river and stream channels. 

• Protecting and preserving intact wetlands helps moderate flood flows and provides floodwater 
storage. 

• Open space conservation is a permanent solution. Once lands are protected through fee 
acquisitions, they remain protected in perpetuity. Once development rights have been removed 
from title, the land cannot be developed in a way that would introduce new risk, allowing the land 
to provide natural flood risk reduction benefits. 

Property value increases throughout the county have made acquiring land much more costly in  
recent years, but several funding mechanisms are in place to support the acquisition of open space:  

•  King County  Conservation Futures  Tax  

•  King County  Parks Levy  

•  State and federal grants  

•  Transfer of development rights  

•  In-lieu fee mitigation funding  

3.2 Property Protection 
Property protection measures focus on reducing risk to existing structures or removing structures 
from flood risk areas and are typically implemented at the parcel scale. Options to reduce risk 
through protection include retrofitting structures (such as elevation or floodproofing), acquisition and 
demolition of structures, or relocation, all of which are effective means of reducing or preventing risks 
to structures and their occupants without constructing or upgrading flood protection facilities. Flood 
insurance, while not addressing underlying risk, provides a measure of protection and supports flood 
resilience by providing coverage against losses. Sandbagging is a very temporary measure but can 
reduce immediate risk and is low cost. 

Property protection activities are effective, and they can provide multiple benefits. They also can 
provide long-term cost savings by reducing flood insurance claims, reducing or eliminating the need 
for flood protection facilities, and reducing public expenditures for emergency response and the risk 
to emergency responders. In some cases—and especially in the case of acquisitions and relocations— 
these activities allow floodplain and channel migration areas to be reconnected to the river, providing 
opportunities for improved habitat and ecosystem function, and may reduce risk to nearby areas. 
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A component of King County’s property protection efforts is mitigating FEMA-identified repetitive 
loss properties. A repetitive loss property refers to one with an insurable building that has received 
two or more claim payments of more than $1,000 from the NFIP within any 10-year rolling period 
since 1978. King County actively works to mitigate repetitive loss properties, and a Repetitive Loss 
Area Analysis was adopted by King County Council on September 6, 2022, by Motion 16199. The 
2023 Repetitive Loss Area Analysis Annual Report is included as Appendix F, and a map of King 
County’s Repetitive Loss Areas is included in Chapter 2 as Figure 2.1-10. 

Elevations 
Structural elevation projects involve raising the  
finished floor of a structure above the base flood 
elevation to reduce the potential for flood 
damage. In King County, elevations are typically  
implemented for residential structures, but 
agricultural buildings have also been  elevated.  
K.C.C.21A.24.240 defines the  requirements for 
development in flood hazard areas, including  
elevations. Participants in  the home elevation  
program are required to exceed development 
standards. The lowest habitable floor  must be 
raised at least 3 feet above the elevation of the 1 
percent annual chance flood or 1 foot above the 
elevation of the 0.2 percent annual chance flood, 
whichever is  higher. Home elevation projects allow 
property owners to maintain their homes in their 
existing location, thereby preserving neighborhoods and historic buildings and avoiding added 
pressure on housing  resources.  

 What King County heard 

Two of the most widely requested property  
protection actions were technical assistance  
to support landowners in  transitioning  to  
land uses that better accommodate flooding,  
and retrofitting or elevating buildings.  
Supporters of this strategy hoped to see 
more home elevations on agricultural  
landscapes and in coastal  areas. Most  
community  members supported acquiring  
at-risk properties, and some raised concerns 
about the negative equity impacts of these 
programs.  

Elevation activities can provide long-term risk reduction benefits but do not eliminate risk. They are 
appropriate in areas where structures are subject to low-velocity floodwaters, but they are not a 
viable alternative in areas subject to high-velocity flows, bank erosion, channel avulsion, or landslide 
hazards due to the potential for stranding, undermining, collapse, or other damage to the structure. 
Temporary access issues may remain in the case of flooded roadways. Clean water access may be 
compromised, utilities (including septic systems) may flood, and emergency services may be unable 
to reach the residents. 

Elevation projects implemented in King County have reduced flood risk, yet the program could be 
adjusted to expand its effectiveness. For example, home elevations are almost exclusively 
implemented in the Snoqualmie River basin. While parts of this basin are an ideal setting for 
elevations due to low-velocity, deep floodwaters, other locations in the county may also be 
appropriate for this mitigation activity. The program could be expanded to provide incentives for 
permittable home elevations in all floodplains and repetitive loss areas of King County. In some 
cases, demolishing and rebuilding a home may be a more suitable and financially beneficial option. 
This could be incentivized like home elevation projects to reduce flood risk. 
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Elevated home in Snoqualmie River Watershed during floods, November 2006 

The program as currently implemented requires that property owners have sufficient capital to cover 
significant costs prior to being reimbursed. This presents equity issues since some homeowners are 
unable to afford the initial financial outlay. King County has assisted property owners with home 
elevations by securing and administering grants and loans from federal, state, and local hazard 
mitigation and housing assistance programs. In recent years, the FCD has been a primary source of 
funds for home elevations, yet property owners are limited in their ability to assemble the necessary 
matching funds. 

While not a structural elevation, construction of farm pads—raised mounds of earth that provide 
refuge for livestock and storage of equipment during times of flooding—is an approach desired by 
famers, particularly in the Snoqualmie Valley. Some farm pads were constructed in the valley in past 
years, but investigation of existing floodplain conditions and compensatory storage requirements is 
needed to determine whether additional farm pad implementation is a possibility in the future. 

Property Acquisitions 
Acquiring developed property permanently eliminates risk and costs associated with flood damage 
prevention to at-risk structures. Acquisition allows for returning formerly developed lands to open 
space to support other beneficial uses, such as habitat, water quality, recreation, aesthetic 
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enhancements, and interpretive sites and trails. Strategically implemented acquisitions support 
riparian and floodplain restoration, which enhances natural floodplain functions, provides 
opportunities to increase flood and sediment storage and conveyance, and supports the recovery of 
threatened and endangered species by restoring natural river processes. Acquisitions often involve 
purchase of an entire property, but partial acquisitions or easement purchases are also used in certain 
circumstances. In some cases, easements may allow for some continued flood-compatible use of the 
property, such as agriculture. 

King County has been acquiring flood-prone parcels from willing property owners for many years, 
through both fee acquisition and conservation easements. From 2013 to 2023, King County acquired 
1,984 acres in the mapped 1 percent annual chance floodplain and an additional 83.5 acres in the 0.2 
percent annual chance floodplain. Following the sale, structures are usually salvaged or demolished, 
some site restoration occurs, and the lands are maintained as open space in perpetuity. King County 
has also completed several significant acquisition efforts that removed many flood-prone and 
repetitive loss structures from hazardous areas, which then facilitated large-scale floodplain 
reconnection. Examples include the San Souci neighborhood on the Tolt River and Rainbow Bend 
and Riverbend on the Cedar River. Several cities throughout King County also acquire flood-prone 
properties to reduce flood risk and provide land to enable restoration projects focused on enhancing 
habitat for threatened salmon. 

State and federal grants and some local funding sources are available to support the initial purchase 
and demolition of structures. Long-term maintenance and associated land management obligations 
typically remain with King County or the FCD, depending on custodianship. 

Acquisition is a highly effective tool for flood risk reduction. It is not, however, without limitations 
and challenges: 

• Ongoing monitoring and stewardship of publicly owned lands are necessary to prevent and 
address dumping, vandalism, and unauthorized encampments. Encampments in riparian 
corridors result in people returning to flood hazard areas and reintroducing life safety risks that 
acquisition was meant to mitigate. Additionally, unauthorized encampments along rivers have 
the potential to damage flood protection facilities and riparian habitat through vegetation clearing 
and can impact water quality. 

• The costs of acquiring developed property increase or decrease over time depending on local 
market conditions, and property owners can sometimes receive a higher price more quickly on 
the open market. This results in risk being transferred to new owners, who may be unaware of 
those risks. 

• Acquisition can result in inequitable effects (Shi et al. 2022). The primary financial benefits of 
acquisition accrue to property owners. In cases where renters occupy acquired property, King 
County provides relocation assistance, but careful planning is needed to ensure acquisition does 
not fragment communities or result in displacement. These and other factors can result in socially 
vulnerable populations bearing a heavier burden from acquisitions (Shi et al. 2022). 
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Before (top) and after (bottom): Riverbend Manufactured Home Community on Cedar River before acquisitions (2009, looking upstream) 
and the same site after Riverbend Levee Setback and Floodplain Restoration project (2023, looking downstream) 
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Acquisition can reduce vulnerability by enabling at-risk community members to relocate to safer 
housing. Overcoming the potential for inequitable effects of acquisition requires equitable access to 
information about flood risks, acquisition opportunities, and potential relocation assistance. This 
information needs to be made available in multiple ways and using appropriate languages and 
communication methods for the given community. 

King County rarely uses condemnation to acquire property. Condemnation involves using eminent 
domain when a mutually satisfactory negotiated settlement cannot be reached on a parcel essential 
to a project aimed at public benefit and is typically considered an acquisition activity of last resort. 

Relocations 
A relocation activity moves an at-risk structure to a new location outside the flood hazard area. The 
opportunity to relocate homes depends on such conditions as the desire of the occupants to keep 
their home, the availability of an appropriate new location for the structure, and the feasibility of 
moving the structure. King County does not typically make use of this flood risk reduction tool, but it 
could be applied in certain settings. 

Relocation projects can greatly reduce future flood damage while allowing property owners to remain 
in their homes and possibly on their property. Since a relocation project removes a home from a 
current flood hazard area, measures such as construction and maintenance of a flood protection 
facility and emergency response services may no longer be needed. Flood storage and conveyance 
can be improved, benefiting neighboring properties and public facilities. Relocations also create an 
opportunity to enhance or restore fish and wildlife habitat on the flood-prone portion of the property 
and, in some cases, provide public access to the shoreline. Like many home elevation projects, 
relocations could be incentivized to reduce flood risk, including through relocation assistance. 

While beneficial, relocations still face some level of residual risk because of climate change. A 
relocation should only be considered a viable, long-term mitigation solution if the receiving site for the 
relocated structure is sufficient to accommodate potential shifts in the flood hazard area boundary 
that may result because of more substantial future flooding conditions. Additionally, relocation needs 
to consider other risks that may be introduced. For example, moving a structure away from the coastal 
high-hazard area could introduce landslide risk if the structure is not located appropriately. 

Flood Insurance  
While insurance itself does not structurally mitigate  
risk, it is a tool available to help property owners and  
renters recover from flood damages. King County is  
currently a Class 2 community in the Community  
Rating System (CRS) because of its comprehensive 
and multifaceted floodplain management program.  
King County’s CRS rating  means property owners and 
renters in unincorporated areas are eligible for a 40 
percent discount on their flood insurance premiums.  
Eight cities in King County also participate in CRS, but  

What King County heard  

Community members strongly advocated 
for increased outreach to homeowners  
and renters on the benefits and 
availability of flood insurance. Direct  
outreach to BIPOC  and immigrant  
communities was identified as a need.  
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their class ratings are lower and the associated flood insurance discounts are lower than those offered 
in the unincorporated areas. 

Flood insurance is an additional policy on top of general homeowners’ insurance. While many 
property owners may be required by their mortgage lender to acquire flood insurance, renters may 
not be aware of the flood risk of a property they are renting and need to be aware of their 
opportunity to insure their contents against flooding impacts. 

Floodproofing 
Floodproofing refers to structural or non-structural measures, changes, or adjustments that can 
reduce flood risk or flood damages. Two types of floodproofing are dry floodproofing and wet 
floodproofing. Dry floodproofing involves making all areas below the flood protection level 
watertight, whereas wet floodproofing lets water in and anything that could be damaged by a flood is 
removed or elevated above the base flood elevation. 

Wet floodproofing is typically an approach used in combination with home elevation projects, 
whereby the area below the base flood elevation must be constructed of flood-resistant materials, 
and the area cannot be used for habitation or contain appliances, utilities, or other elements that 
could be damaged by flooding. Dry floodproofing has structural limitations and is only allowed for 
nonresidential structures and certain agricultural buildings. 

As a mitigation tool, floodproofing is only appropriate in areas that experience slow moving or 
ponding floodwaters. Areas that experience fast flows or are subject to channel migration are not 
good candidates for floodproofing. 

Sandbags 
During flood emergencies, King County provides sand and sandbags to the public, free of charge, at 
several locations throughout the county in both incorporated and unincorporated areas. King County 
also advertises the locations of sandbag locations hosted by other King County communities. 
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3.3  Natural Resource Protection  
Natural resource protection refers to activities that 
protect or restore natural areas and the natural 
functions and processes of river, floodplain, coastal, 
and watershed ecosystems. When allowed to 
function naturally, floodplains provide flood and 
sediment storage and flood conveyance benefits. 
Natural, fully functioning floodplains also provide 
valuable habitat for fish and wildlife, improve water 
quality, and are resilient to the effects of 
climate change. 

In the Pacific Northwest, rivers, streams, coastal 
areas, and their floodplains provide habitat that is 
critical to the survival of Pacific salmonids, several 
species of which are listed on the ESA. King County 
has successfully collaborated with salmon recovery 
planning groups and other partners to implement 
floodplain reconnection projects that reduce flood 
risk to people and property while also dramatically 
improving habitat for salmon and providing other 
benefits. These projects clearly demonstrate that 
natural resource protection and restoration is an 
effective flood risk reduction activity. 

What King County heard 

Community members and partners 
strongly support working with nature to 
reduce flood risk. They view this as an 
important benefit to consider in all flood 
risk reduction projects. Over 75 percent of 
community responses to surveys and polls 
favored protection of upper watershed 
areas and wetlands to store flood waters. 
More than 50 percent encouraged more 
projects to connect rivers to their historic 
floodplains as well as use green stormwater 
techniques to reduce stormwater runoff 
and flooding. 

Individuals and partners from cities noted 
there can be financial and spatial 
challenges to implementing natural 
resource-based projects in urban areas. 
Some community members also 
requested renewed river dredging and 
raised concerns about beavers. 

This section discusses the natural resource 
protection activities considered during the planning process. Examples of natural resource protection 
projects are illustrated in Figure 3-1 and Figure 3-2. 
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Figure 3-1  
 Example of  a  Natural Resource Protection  Project  (before and after)  
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Figure 3-2  
 Example of  a  Natural Resource Protection  Project, Setback  Levee (before and after)  
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Floodplain Reconnection/Restoration Projects 
The construction of levees and revetments and large-scale floodplain drainage networks in the 20th  
century along the rivers and streams of King County dramatically changed the nature of county rivers 
and floodplains. These structures allowed human development to proceed in areas that were 
previously subject to regular flooding.  Disconnection of watercourses from their floodplains led to a  
substantial decrease in floodwater conveyance, storage, and habitat function.  Furthermore, erosive 
water velocities increased due to the channelization of rivers and streams, resulting in repeated 
damage to many of the levees and revetments.  

Reconnecting rivers and streams to their floodplains and restoring floodplain habitat is a way to allow 
nature to provide flood risk reduction benefits. Disconnected floodplains in King County vary in their 
current land use, from highly developed urban and industrial areas, to suburban and rural residential 
neighborhoods, to agricultural landscapes and open spaces. Reconnecting floodplains requires time 
and financial commitment, but the resulting projects can remove at-risk development from harm’s 
way, provide natural flood attenuation and sediment storage, promote resilience to climate change, 
and dramatically improve fish and wildlife habitat. 

Floodplain reconnection also allows for the reestablishment or creation of side channels and backwater 
channels in the floodplain. These channels enable river flow to reoccupy pre-existing or former 
secondary channels that were carved across the floodplain through years of historical flooding and 
channel migration. These floodplain remnant channels can be pathways to convey overbank flows and 
lower a river’s flood elevations and velocities through a reach. Excavating new or connecting former 
floodplain channels can also provide additional flood water and sediment storage and geomorphic 
floodplain complexity. These types of off-channel features provide critical rearing and flood refuge 
habitat for juvenile salmonids and support habitat complexity that salmon need to survive. 

King County has implemented several floodplain reconnection projects in recent years in each of the 
county’s major watersheds, which have proven effective at reducing flood risk while also providing a 
host of other benefits to both the natural environment and local human communities. Notable 
examples include the Rainbow Bend and Riverbend projects on the Cedar River. These beneficial 
projects, however, can take 10 or more years to design and implement—longer for more complex 
projects with conflicting public interests. Grant funding is often needed to secure the resources 
needed, but relying on competitive funding for individual project phases can be problematic. Land 
acquisition can take decades for larger scale projects, especially those where many parcels are 
involved. Capital project sponsors’ project timelines and funding distribution schedules do not always 
align with acquisition timelines. 

In many locations in King County, full floodplain reconnection and restoration is not possible due to 
current land use and development. In such cases, finding opportunities to restore as much function as 
possible can provide important and critically needed habitat function. Setting back a flood protection 
facility, such as a levee or revetment, even a short distance from the water’s edge can increase slow-
water edge habitat that is vital for juvenile salmon rearing and refuge (even though such projects can 
be very costly). Levee and revetment setbacks can also provide more cost-effective options for scour 
protection than more traditional structural methods and can reduce water surface elevations, 
meaning the setback facilities do not need to be built as high. 
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Riverbend floodplain restoration and levee setback on Cedar River, January 2023 

Large Wood Management 
The presence of natural large wood in rivers and streams sustains ecological functions critical for 
salmonids and aquatic ecosystems, but the current amount of large wood in county waterways is 
greatly reduced from historical conditions. The need to substantially increase wood volumes in rivers 
and streams to support viable populations of salmonids is well-documented. All WRIA-based salmon 
recovery plans addressing King County watersheds (one each for WRIAs 7, 8, 9, and 10) include goals 
to substantially increase the amount of large wood in rivers. Tribes, resource management, and 
regulatory agencies strongly prefer, and sometimes require, methods supportive of these goals in 
river and stream projects. 

In addition to natural wood, King County frequently uses large wood as a design element in flood risk 
reduction projects for bank stabilization and scour protection. While these wood features do not 
create and sustain salmonid habitat or restore river process as well as naturally occurring wood does, 
they provide habitat improvement over typical rock revetments by supporting the base of food webs 
and sometimes increasing habitat complexity. Wood elements are often required for mitigation as 
part of the permitting process, and WAC 220-660-13037 

37 https://app.leg.wa.gov/wac/default.aspx?cite=220-660-130.  

encourages and may require incorporating 
large wood materials in bank stabilization instead of rock. 

In larger flood risk reduction projects, including floodplain reconnection projects, the use of large 
wood may also include anchored or unanchored large wood that is designed to influence natural river 
processes and reduce risk. For example, wood jams may be built to deflect flows and reduce erosion 
risk, and placed wood can influence patterns of sediment movement and storage. Natural floodplain 
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processes in reconnected floodplain areas, including vegetation growth and wood recruitment from 
channel migration, also deliver natural wood to rivers and streams. In addition, these wood pieces 
have benefits beyond flood risk reduction via creating and sustaining habitat for fish and wildlife. 

Safety concerns raised by recreational users, public safety officials, and project-specific risk analyses 
have resulted in procedures and policies for naturally occurring and placed wood in King County. For 
wood that is placed as part of a project, King County is required to follow the procedures outlined in a 
2010 Public Rule that are intended to protect public safety (Public Rule LUD 12-1, effective April 30, 
2010). The procedures include assessing potential recreational uses, identifying potential project 
impacts on public safety, accounting for public safety in project design, performing public outreach to 
allow for two-way communication with the public, monitoring and adaptively managing projects 
following completion, and reconvening partners and interested parties to re-evaluate large wood 
policies every 3 years. 

For naturally occurring wood, King County developed procedures in 2013 to guide the King County 
Department of Natural Resources and Parks (DNRP) and the King County Sheriff’s Office in 
responding to and assessing reports of potential public safety concerns associated with naturally 
occurring large wood in King County rivers, including whether the naturally occurring wood should be 
moved or removed in response. Recent King County experience with moving naturally occurring large 
wood for public safety concerns resulted in substantial mitigation costs required by fishery co-
managers, for which there is no identified fund source. Given the continued decline of salmonids, the 
value of allowing natural wood recruitment and transport processes to function uninterrupted as 
called for in WRIA salmon recovery plans, and the likelihood of even higher mitigation costs for 
modifying naturally occurring wood, there is a need to reassess the large wood procedures to clarify 
the County’s path forward as it relates to public safety. 

Headwaters Protection 
Many of the headwaters areas for King County’s major  
rivers are already in public  ownership, with some  
protected from development. For example, much  of 
the Snoqualmie River basin headwaters are owned by  
the U.S. Forest Service (with some as designated 
wilderness). The upper Cedar River watershed is 
protected for municipal water supply by the City of 
Seattle. The Green River  above Howard Hanson  Dam is  
a patchwork  of public ownership (City  of Tacoma,  U.S.  
Forest Service, Washington Department of Natural  
Resources). The upper White River is federally owned 
(Mount Rainier National Park and U.S.  Forest Service),  
and 43,000 acres in the upper Green River watershed 
and portions of the upper White River  east of the City of Enumclaw is protected by a conservation  
easement held by King County.  

 What King County heard 

Community members and partners 
expressed strong support for  
protection of headwaters areas, which  
can provide flood risk reduction  
benefits and other community  
benefits, such as clean water, fish and 
wildlife habitat protection and 
restoration, and recreational  
opportunities.  
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Even though the major river headwaters will not be developed in a way that introduces any direct 
flood risk, the management of these lands can influence flooding conditions downstream. While 
timber practices are less impactful on hydrology than the effects of impervious surfaces, timber 
harvest and road building can increase runoff and sediment delivery to the rivers that can affect 
areas downstream. 

The headwaters areas of smaller tributary streams do not often have the same degree of public 
ownership, and the management of these areas can be influential to downstream risk. Protecting the 
headwaters areas of smaller streams presents an opportunity to promote infiltration and limit flashy 
runoff that is expected to become more common with climate change. 

Wetlands Protection and Restoration 
Similar to the protection of headwaters areas, wetlands protection provides natural flood risk 
reduction benefits. Wetlands store and infiltrate water and slow the flow of water downstream. They 
also provide important water quality benefits, promote aquifer recharge, and provide important 
habitat for fish and wildlife. While wetlands regulations are in place, some impacts are allowed if 
mitigated. Protecting and restoring wetlands, particularly those within the floodplain, may augment 
flood risk reduction actions. King County has implemented several riparian wetland restoration 
projects in recent years, and King County’s In-Lieu Fee Mitigation Reserves Program provides funding 
for restoring or establishing wetland habitat when unavoidable wetland impacts occur elsewhere 
within the same watershed. 

Beavers 
Beavers are native to Washington state, and the dams  
they build store and infiltrate water and slow its  
movement through watersheds, which  help reduce 
flooding and erosion. Beaver ponds provide habitat for  
fish and other aquatic species, improve water quality,  
keep water temperatures  cool, recharge aquifers, and 
are a highly beneficial ecosystem component for  
salmon species.  

What King County heard 

Localized flooding due to beaver activity  
was identified in numerous cities and  
unincorporated areas of King County.  
Suggestions for managing beaver-
related flooding included increased 
monitoring of beaver activity and 
population size, temporary relocations,  
beaver dam management, and 
information for private property owners.  

While beavers provide environmental  and flood risk  
reduction benefits, they can also present challenges for  
human infrastructure that did not account for the 
animals’ activities. In some cases, beaver ponds can  
back up water in locations that impact human land  use, and beaver dam failures, especially above  
steep-slope hazards including above alluvial fans, can contribute to outburst flooding. King  County  
has developed decision-support tools to aid in management of undesirable beaver activity, and the 
County  partners with local nongovernmental organizations to  provide technical assistance and  
resources for beaver management. More information is available on King County’s website.38 

38 https://kingcounty.gov/en/legacy/services/environment/animals-and-plants/beavers.aspx. 
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Green Stormwater Infrastructure 
Green stormwater infrastructure (GSI) refers to a variety of tools or stormwater facility types that are 
intended to collect, treat, and slow the flow of runoff in developed areas. GSI can take many forms, 
including bioswales and bioretention facilities (sometimes called engineered raingardens), pervious 
pavement, green roofs, trees, and even some storm ponds—all of which promote infiltration, improve 
water quality, control flows, and limit the adverse effects of stormwater runoff. 

GSI is an effective tool when used at appropriate sites and scales. GSI is often used to retrofit existing 
stormwater management systems and is most effective when used in conjunction with gray 
stormwater infrastructure. Depending on the site, community, and regional scales where it is 
employed, GSI can be an effective addition to a catchment to reduce flows. Scaling these facilities up 
so that they manage larger volumes of stormwater will enhance their ability to provide meaningful 
flood risk reduction. Stormwater parks, although expensive, offer promise as a potential flood risk 
reduction solution at scale. 

Marine Shoreline Restoration 
The marine shorelines of King County have been significantly altered from their natural condition, 
primarily through residential development and associated armoring with rock or concrete that is 
installed to protect landward development. While armoring can provide short-term erosion 
protection, it is subject to erosion and failure in the longer term and significantly reduces the 
ecological function of shorelines. Additionally, most of the marine shoreline armor was built to limit 
erosion and does not provide protection from high-water events. Of the 103 miles of marine 
shoreline in King County, 64 percent is armored and, for the urban shoreline, the armored figure is 
84 percent. 

King County’s marine shorelines will face increased flood and flood-related risk in the future because 
of climate change and sea level rise (see Coastal Flooding in Section 2.6 for more detail). Restoring 
shorelines by removing armor and replacing it with natural elements is a way to improve ecological 
conditions and reduce the effects of coastal erosion, but restoring shorelines is difficult to implement 
due to the extent and type of shoreline development, which limit ideal settings for restoring 
shorelines appropriately. Moreover, reducing flood risk along the shoreline, especially in the future 
with sea level rise, will require development of more integrated and comprehensive solutions that 
include property protection measures (e.g., elevations, relocation, and acquisition) due to the 
proximity of many structures to the water’s edge. 
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  Before (top) and after (bottom): Maury Island Dockton Marine Shoreline Restoration, 2013–2022 
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3.4 Emergency Services 
Emergency services include activities immediately before, during, and after a flooding emergency to 
minimize the impact. Activities considered include flood warning and response, critical facilities 
protection, and post-disaster mitigation activities. 

Flood Warning Program 
King County’s Flood Warning Program  collects and 
disseminates flood forecasts and alerts so that 
individuals and organizations can  prepare for flooding  
and take appropriate actions to minimize flood 
damage. Currently, the Flood Warning Program  
provides services to both unincorporated and 
incorporated areas, primarily along the South Fork  
Skykomish, Snoqualmie, Tolt, Cedar, Green, and 
White rivers, and Issaquah Creek.  

What King County heard 

Uniformly, community input requested 
communication about flood evacuation  
routes and road closure information in  
real time, as well as improving  
coordination between government 
agencies during floods. There was also  
support for the need to accommodate 
vulnerable populations, especially people 
with low incomes and renters. Those who 
represented those communities asked 
for government agencies  to build 
capacity of local organizations to respond 
effectively during floods. Some 
community  members and partners noted 
that it can be unclear who  is in charge  
and where they can find support during  
flood emergencies.  

Flood warning activities are triggered whenever one or  
more rivers reach certain  flow or stage (height)  
thresholds. The King County Flood Warning Center  
sends alerts to police, fire departments, schools, cities,  
first responders, and public subscribers through text 
messages, emails, and voice calls. Depending on the  
nature of the flood event, the Flood Warning Program  
may also deploy staff for on-the-ground assessment  
of flood protection facilities and investigation of 
potential flood risks. Flood Warning Center operations  
and field investigations involve a mix of King County  
staff, including many engineers, ecologists, project managers, and others who design and coordinate 
repairs for flood control facilities within King County.  

The Flood Warning Program works closely with King County’s Road Services Division, the King 
County Office of Emergency Management, and other agencies to obtain and share up-to-date 
information about major flood risks, road closures, evacuations, and other emergency services to 
provide timely flood warnings and coordinate evacuation of residents and visitors if necessary. 
Coordination also occurs with the U.S. Army Corps of Engineers (Corps) and Seattle Public Utilities 
regarding dam operations and projected dam releases. 

King County’s designations of flood phases are primarily based on flows at specific gages, which 
means the information may be less useful depending on someone’s location relative to that gage. A 
wide network of gages is available in King County, and the Flood Warning Program could look for 
ways to better connect to that network to provide information at a more useful scale for local 
decision-making. 
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King County Flood Control District Flood Warning Center, November 2021 

There is a growing recognition that flooding occurs in locations not served by King County’s Flood 
Warning Program. Increasingly, smaller creeks and some coastal areas also face flood risk, but the 
types of predictive tools used for river flood warnings are not available for smaller stream systems or 
coastal areas. Because coastal flooding is driven by multiple factors—including wind-induced wave 
action, high tides, freshwater inflows, and elevated groundwater levels—the ability to predict coastal 
flooding is currently quite limited. 

Exploring ways to continue to reevaluate the services provided by the Flood Warning Program is an 
important step to ensuring the needs of all flood-prone residents in King County are provided 
information to help them prepare for potential flood risk. In recognition of this need, the FCD, who 
provides funding for King County to implement the Flood Warning Program, in November 2023 
authorized expanding the Flood Warning Program to include forecasted king tide events along the 
Duwamish River. 

Occasionally, the Flood Warning Center receives notification that a landslide has occurred, and 
landslide hazard potential generally increases with intense rainfall events that also cause flooding. King 
County Department of Local Services also receives landslide hazard reports that impact roads and 
structures. Better coordination and communication among King County departments and divisions 
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and with external partners, including the Washington State Department of Natural Resources, is 
needed to improve timeliness of response to assess active landslide hazards and their impacts. 

King County flood warning information is provided through multiple communication channels, and 
the communication methods used by King County change as behavior changes around accessing 
information. Near real-time river gage and flood phase data became available on King County flood 
warning websites in 2009. In that same year, the County introduced a flood alert system that allows 
people to subscribe for automated flood notifications via text message and email. A Flood Warning 
mobile app became available in 2012 on Apple and Android devices and is the most frequently used 
platform for individuals to obtain local river and flood data. The app will be replaced with a new 
version in 2024, which will include information in multiple languages. Additional flood warning 
communication methods include an interactive phone message system, blog posts, social media, and 
coordination with local media. 

Emergency Response 
When a given river reaches a certain flow threshold,  
the King County Office of Emergency  Management 
activates the King County  Regional Communications  
and Emergency Operations Center. The center’s role 
is to assist in procuring resources and coordinating  
flood-related and other emergency response 
activities in unincorporated King County and to assist  
cities and special-purpose districts within King County  
if resources are available.  Response activities include  
coordination with other affected entities in the region, 
providing emergency  updates using multiple  
methods, and evaluating  the need for and activating  
emergency shelters as necessary.  

 What King County heard 

Public comments indicated that most 
people don’t know where to obtain  
information about emergency supplies,  
emergency plans, evacuation routes, road  
closures, locations of shelters, and early  
warning systems. This suggests that  
current outreach efforts have been  
inadequate to inform community  
members about the existence of these 
available resources.  

Coordination in times of emergency is key to effectively serving the public, and many cities have their 
own emergency management programs. Feedback provided during the planning process for this 
Flood Plan suggests this type of coordination between local governments should be improved to 
serve communities more effectively in times of emergency. 

King County deploys patrol teams to monitor river conditions during flood events. The primary 
emphasis for these patrols is to monitor levee system performance, but they also monitor conditions 
at other locations, sometimes in response to information received from members of the public. 
Patrol teams are trained to recognize situations that warrant emergency action to preserve levee 
system function or otherwise reduce flood risk. Activities that King County may take or assist with to 
minimize flood damage include: 

• Repairing damaged flood protection facilities that, because of the actual or potential 
consequences of their failure, must be restored as emergency actions before or during a flood 
event, or soon after floodwaters have receded. 

• Providing information to flood response agencies engaged in flood-fighting and evacuations. 
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• Making flood-fighting information and flood-fighting materials available to individuals and groups 
actively involved in flood-fighting. 

• Coordination with FEMA for flood disaster reimbursement and grants through the Public 
Assistance Program. 

Currently, dam safety and emergency response plans are available for the City of Seattle’s South Fork 
Tolt River Dam and Masonry Dam (Cedar River) dams, the Corps’ Howard Hanson (Green River) and 
Mud Mountain (White River) dams, and the Snohomish Public Utility District’s Culmback Dam on the 
Sultan River, which is in Snohomish County and would affect the lower Snoqualmie River in a dam-
breach scenario. Cascade Water Alliance has prepared an Emergency Operations Plan and conducts 
an annual emergency drill for the levee system on Lake Tapps, which would affect the White and 
Puyallup rivers if a levee failure occurred. 

Factoring the effects of sea level rise into emergency response activities would expand emergency 
services to areas at risk. King County is currently partnering with other agencies on a project to better 
understand the potential implications of sea level rise along the marine shorelines of King County, 
and the City of Seattle has analyzed its shoreline to identify areas at risk of inundation from sea level 
rise. This type of information could be used to develop emergency response measures that meet the 
needs of communities that may increasingly become vulnerable to coastal flooding. 

Capacity for Community-Based Organizations to Respond to 
Emergencies 
King County and cities within the county provide a range of emergency services to mitigate flood risk 
to people and property, but government is limited in its ability to help everyone, everywhere. For this 
reason, individual and local preparedness is key to building flood resilience. Local community groups 
and community-based organizations can play an important role in working with their networks to 
distribute information about flooding, the risks associated with flooding, and the variety of free or 
low-cost steps individuals can take to prepare for flooding and be ready in the case of an emergency. 
King County could make a concerted effort to build its capacity for emergency response with training, 
funded partnerships, and support, using specific knowledge learned from grassroots groups that serve 
the most vulnerable populations. 

Technical Assistance to Property Owners and Renters for Short-
Term Response Tools 
Along with community capacity building to facilitate individual preparedness, King County and 
community groups can build individual and community resilience by helping individuals develop 
tools that can aid them during times of emergency. This can include making sure individuals are 
aware of their risk, understand where and how to obtain timely flood-related information, have a plan 
for what to do in times of a flooding emergency, and have appropriate emergency supplies on hand. 
Such technical assistance would be most effective if targeted on the most vulnerable and least 
resilient communities. It requires an understanding of cultural and language needs so that all 
communities are served effectively. 
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3.5 Structural Projects 
Structural projects involve physical construction or 
maintenance of levees, floodwalls, revetments, pump  
stations, or otherwise physically modifying river 
channels and shorelines. Prior to 1993, flood risk  
reduction in  King County  relied heavily on constructed 
flood protection facilities to reduce and limit river  
flooding, erosion, and channel migration. Together,  
these levees, revetments,  overbank channels, pump  
stations, and associated appurtenances paved the  
way for considerable economic development in  flood 
hazard areas and floodplains.  

What King County heard  

Improving the flood resilience of roads  
and bridges throughout King County was 
identified as a priority, with specific  
mention of roads on Vashon-Maury  
Island, in Covington, and in May Valley.  
The most mentioned concerns for roads  
were in the  Duvall and Carnation areas.  
There was a high demand for maintaining  
aging or damaged river protection  
facilities and considering adding new  
ones, including along the lower  
Duwamish River, as well as sharing more  
information about dams and dam failure  
planning.  

Structural projects can be very effective in the short  
term in reducing localized flood risk,  but the lifespan  
of the effectiveness is variable and considerable 
resources are required for maintenance and repairs.  
Additionally, some treatments may not perform as 
designed in the future due to climate change,  yet 
overbuilt structural alternatives may result in undesirable ecological consequences. Areas protected 
by structural  approaches face the potential risk that the facilities could be overtopped, resulting  in  
serious flood damage or life safety risk. The presence of flood protection facilities can create a false 
sense of security among  developers and property  owners. Additionally, flood protection facilities in  
many locations have disconnected the river channel from adjacent floodplains, which  has  
contributed to the greatly  diminished quality and quantity of aquatic and riparian habitat that  
numerous species, including salmonids listed as threatened under the ESA, require for their survival.  

King County has an extensive network of structural projects, many of which were originally built more 
than a half century ago, were sited without consideration of habitat impacts or equity and social 
justice implications, and which do not meet current design standards. Future management of the 
network will be most effective if management decisions are based on reach-scale or basin-scale risk-
based assessments that identify the most appropriate activities considering long-term costs and 
benefits. These include compatibility with salmon recovery efforts and the land uses and vulnerability 
of the communities landward of the existing facilities. 

Examples of structural projects are illustrated in Figure 3-3.  
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protect overbank areas from 
inundation by flood waters. 

Surface 

basin 

FLAP GATES close during high river stage to 
prevent backward flow in culverts. During lower 
river stages, the flap gate is open to pass surface 
runnoff through the levee and into the river. 

Biostabilized 
Revetment 

BIOSTABILIZED REVETMENTS reduce erosion 
by protecting fine soils from high velocity 
stream flows. 

PUMP STATIONS lift water into rivers from the 
low ground behind levee systens. 

Figure 3-3 
Examples of Structural Projects 

Levees and Floodwalls 
Levees are raised embankments built parallel to rivers to contain floodwaters. Floodwalls serve the 
same purpose but are constructed of steel sheet piles and/or reinforced concrete. These structures 
were traditionally built immediately adjacent to the channel’s edge, maximizing the landward area 
protected and available for developed uses. 
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In many locations in King County, substantial residential, commercial, and industrial development is 
protected by containment levee systems and, to a lesser degree, floodwalls. Of regional significance 
are the levees along the lower Green River, which provide protection to a regional economic hub, and 
those along the lower Cedar River, which provide protection to structures in downtown Renton, 
including a Boeing manufacturing facility and airport. Other containment levees are along the South 
Fork Snoqualmie River in North Bend, the Tolt River near Carnation, the Raging River near Fall City, 
and the South Fork Skykomish River in Skykomish. Levees along the lower White River near Pacific, 
while not intended to provide containment, protect residents and a city park from flooding and 
channel migration. 

Briscoe Levee construction on the Green River, September 2007 

Levees are typically designed to achieve a certain level of protection, expressed either as a design 
containment flow rate in cfs or a return interval (e.g., protection from the 1 percent annual chance 
flood). The current level of protection provided by levees and floodwalls in King County varies by 
location, and structural flood protection will continue to be needed in places such as the lower 
Green and lower Cedar rivers, which calls for maintaining, repairing, and improving flood 
protection infrastructure. 
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In 2014, the FCD (FCD2014-09.139

39 https://mkcclegisearch.kingcounty.gov/View.ashx?M=F&ID=3154469&GUID=E167E543-26C5-4A41-8C39-
2AE1B1E712AF. 

) adopted a provisional level of protection goal for portions of the 
lower Green River of 18,800 cfs plus 3 feet of freeboard (equivalent to the 0.2 percent annual 
chance flood) for planned capital projects on the lower Green River. Levels of protection are also 
being considered elsewhere as the FCD develops Capital Investment Strategies for specific rivers. In 
considering the levels of protection provided by the County’s levees, the goals and policies of this 
plan should be considered, including consideration of alternatives that enhance resilience to flooding 
while also supporting climate resilient, equitable, multi-benefit outcomes. 

King County has partnered with the Corps’ Public Law (PL 84-99) Levee Rehabilitation and 
Inspection Program to receive federal funding assistance to repair levees damaged during flood 
events. The program also includes inspections and other assistance to prepare for and respond to 
floods and flood-related natural disasters. A number of repairs were carried out under this program 
between 2008 and 2016 on the Green River, and several repairs are planned for 2024 and 2025. 
Approximately 23.8 miles of levees in King County are currently enrolled in the PL 84-99 Program (in 
the Snoqualmie and Green River basins). 

In the past, one of the most significant challenges associated with the PL 84-99 program was the 
rigid requirement related to vegetation management on levees and conflicts this presented with ESA 
salmon recovery efforts promoting riparian vegetation. In 2014, the Corps issued new interim 
guidance for levee inspections and PL 84-99 levee eligibility. Vegetation inspection ratings no longer 
factor into PL 84-99 eligibility determinations unless the presence of vegetation impedes inspection 
of the levee, and vegetation no longer disqualifies a levee from participation in the program, the 
effects of which provide greater latitude for local decision-making around maintenance practices. 
Periodically revisiting whether to participate in this program is a prudent measure in light of various 
pros and cons that accompany participation. 

Levees can  be accredited  by  FEMA.  Accreditation  is  based on  certification  studies that the levee 
meets design  and c onstruction  standards (for  at least the 1 percent annual  chance flood)  and  
provide adequate risk  reduction  for  NFIP mapping  purposes.  Areas landward of a  ccredited l evees are  
mapped a s being  protected b y  levees,  and i n  these  cases,  flood  insurance is not mandatory.  
However,  risk  remains for  these locations, esp ecially  from  levee failure due to breaching  or  
overtopping.  Such  an  event  can  produce  devastating  economic  impacts due  to people being  
uninsured o r  underinsured.  Approximately  1,270 acres of l and i s currently  classified a s “Zone X  - 
Protected b y Levee”  within  King  County.  

Revetments 
Revetments are flood protection facilities that are designed to deter or resist bank erosion and lateral 
migration of a river channel and stabilize banks. Unlike levees, revetments are not designed to 
contain floodwaters, but rather to maintain the course of the river. Marine shoreline armoring, 
including seawalls, while not typically referred to as revetments, performs a similar function in that it 
is intended to resist erosion. Revetments and marine shoreline armoring may be built in locations 
that remain subject to flooding, or even in high bank areas where flooding is not an issue. Many of 
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these types of features in King County protect roads, bridges, trails, parks, and other public 
infrastructure from being damaged or destroyed (such as the Dockton Road seawall on Vashon 
Island). Revetments also protect a substantial amount of private property and agricultural land from 
erosion and channel migration. 

Revetment protecting Reinig Road on the Snoqualmie River, May 2023 

Monitoring and Maintenance of Flood Protection Facilities 
King County currently has an inventory of 511 flood protection facilities (levees, revetments, and a 
constructed channel, the Sammamish River), and the County, as a service provider to the FCD, 
updates information about the location and condition of facilities through regular inspections, post-
flood damage assessments, development of capital investment strategies, capital project designs, 
modifications to facilities, and application of improved modeling and GIS location technology. 

Many of King County’s levees, revetments, and constructed channels  were built in the  mid-20th  
century, and some  may no longer  be needed. Land use changes and implementation  of flood risk  
reduction  activities are two reasons  why an existing facility may not be needed today.  In addition, 
some levees and revetments  are relics from past management approaches  and do not provide 
effective flood risk  reduction  consistent with  the policies  in the Flood Plan.  

In locations where a levee or revetment has become obsolete, the removal of that structure may be 
useful to alleviate flooding risks upstream and downstream and to assist in restoration of river 
processes, natural floodplain functions, and, by extension, fish and wildlife habitat. Removal can be 
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done on all or just a portion of a levee or revetment, and the activity requires careful consideration of 
all implications of taking this action. 

Pump Stations 
Pump stations help drain local runoff landward of a levee into a river, and they prevent river flows 
from backing up into protected floodplain areas when the river stage is high. These flood protection 
facilities function as appurtenances to the levee system. Any levee modification or repair must 
address these structures as well. Currently, King County operates three larger pump stations on the 
lower Green River. 

Culverts 
Culverts convey flow, and while they  are not 
typically considered a structural flood control  
measure, they influence flood conditions when they  
are undersized and unable to convey  high flows.  
Many culverts constructed decades ago are seeing  
much higher  flows than in the past due to increased 
impervious surfaces upstream as well  as changing  
precipitation patterns. Backwatering behind  
undersized culverts causes localized flooding of 
roads and property. While culverts can limit the  
amount of flow, they can  also cause channel erosion  
downstream  of the culverts. Culverts that pass-
through levees may have flap gates, which prevent  
the backflow of river water through culverts in the 
levee and into the protected area.  

 What King County heard 

During the  planning process, there was a 
strong demand for improved drainage of 
stormwater to reduce flooding in urban,  
suburban, and rural communities.  
Stormwater infrastructure is viewed as 
inadequate for  current and future heavy  
rainfall events. Increasing  the size of  
culverts, daylighting streams, and  
replacing culverts with fish-passable  
structures were widely supported as 
solutions to stormwater and tributary  
flooding.  

Proper operation of these systems is frequently impaired when they are blocked by sediment or 
debris. Issues also exist with culverts that transfer water from the landward side of the levee to the 
river, many of which are constructed with corrugated metal pipe that is prone to rust-induced failure. 
Other culverts are constructed with jointed segments of reinforced concrete pipe, which can separate 
at the joints as riverbank slopes settle differentially, leading to failure. Culvert outfalls may also cause 
erosion if outfall protection is inadequate. 

In addition to concerns with their function, flap gates are a significant barrier to juvenile fish passage 
into and out of tributaries that are an important habitat type for high-flow refuge and for rearing as 
the fish make their way from freshwater to saltwater. 
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Before (top) and after (bottom): Culvert replacement with fish-friendly box culvert on Ebright Creek under East Lake Sammamish 
Trail, 2022 
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Replacing outdated, undersized culverts with bridges or box culverts can aid conveyance and 
improve fish passage. In Washington state, a federal court injunction is requiring state governments 
to replace culverts that block or restrict fish passage. Restoration of fish passage is a high priority for 
King County. The county’s Fish Passage Restoration Program has assessed all the county culverts that 
limit fish passage and developed a prioritized work plan to replace barriers and allow streams to flow 
more naturally under roads and trails. Many cities are also replacing culverts to improve fish passage 
and alleviate local drainage issues. 

Instream Flow Deflection Structures 
Instream structures constructed of a combination of large wood and rock elements embedded, 
anchored, tethered, or placed in a river or stream channel are used to modify hydraulic conditions to 
deflect flows and reduce bank scour or erosion. Their presence in the channel forces flow around them 
and, depending on their placement, can create areas of scour (pools) or deposition (bars) that provide 
habitat diversity. King County has constructed numerous structures of this type to deflect flow away 
from particularly sensitive locations where a larger floodplain reconnection project is not possible. 

Dredging and Gravel Removal 
Removing sediment from river and stream systems to provide conveyance capacity through 
activities like dredging and bar scalping was, at one time, a fairly common practice in flood risk 
reduction. However, several monitoring programs, projects, and studies have provided significant 
data-driven information about channel response to gravel removal (King County 2021, 2019). 
Additionally, permitting, monitoring, and mitigation requirements of the gravel removal sediment 
management activity have made the practice considerably less feasible than before. Gravel 
removal provides limited and temporary flood risk reduction, has highly challenging permit 
requirements, and is detrimental to aquatic ecosystems and salmonid habitat. 

At some locations in King County—such as the lower Cedar River—periodic maintenance dredging will 
be needed for navigation purposes for the foreseeable future. The lower 1.75 miles of the Cedar River 
is a federal flood reduction project constructed under Section 205 of the Flood Control Act of 1948. 
The Operations and Maintenance Plan for the Cedar River project specifies periodic dredging of the 
river channel within the project reach to provide conveyance for the 1 percent chance annual flood 
event. Maintenance dredging, however, is not a practice to be employed broadly throughout the 
county due to its significant limitations in terms of effectiveness, permitting complexity, cost, and 
harm to the environment. 

Sedimentation Basins 
Sedimentation basins are artificial depressions dug into areas designed to collect sediment so that 
the material is not transported downstream. These systems can be constructed in streams or 
adjacent to them and, regardless of the location, require periodic maintenance to make room for 
continuing sedimentation. Off-channel sedimentation basins that allow maintenance under dry 
conditions mimic the function of an alluvial fan and, if maintained properly, are less damaging to 
aquatic ecology than in-stream basins. King County currently operates several sedimentation basins. 
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Floodplains also provide natural storage of entrained river sediment. Floodplain reconnection 
projects that allow greater access by a river to its floodplain also provide locations for sediment (and 
large wood) storage. This sediment may be re-mobilized during flood events, which is an important 
process to aquatic habitat renewal, including fish spawning gravel. 

Stormwater Management Projects 
Stormwater management projects are implemented throughout King County to address the 
limitations of legacy infrastructure and to improve the capability of existing systems to manage 
increasing amounts of surface water runoff. All cities have their own stormwater/surface water 
management programs that guide the activities they implement and that seek to reduce stormwater 
impacts. King County has three programs to address rural stormwater flooding and rural drainage in 
unincorporated King County: 

• The Neighborhood Drainage Assistance Program (NDAP) was created to address localized 
flooding, erosion, and sedimentation problems situated within the off-road drainage system. The 
program provides technical assistance to property owners impacted by runoff resulting from the 
cumulative effects of development where flows exceed the capacity of the stormwater system or 
where system maintenance is lacking. The program funds small-scale capital improvements to 
address flooding, erosion, and sedimentation problems affecting private property in 
unincorporated King County, including removing pipe blockages, replacing old infrastructure with 
new pipes and culverts, increasing the capacity of privately owned stormwater facilities, and 
removing sediment on alluvial fans. Funding for this program is relatively limited and allows 
completion of approximately two projects per year. 

• The Agricultural Drainage Assistance Program (ADAP) provides technical assistance for the 
maintenance of waterways that are used to remove excess water from farm fields to allow for 
cultivation of agricultural lands in unincorporated King County. Although most ADAP projects are 
conducted on private lands to improve private drainage infrastructure, the ADAP may take on 
projects that improve conditions on public property. 

• The Natural Drainage Flooding (NDF) Program addresses chronic drainage and flooding 
problems associated with streams, lakes, and wetlands. NDF projects address chronic drainage 
and flooding problems and are typically initiated based on drainage complaints that have been 
assessed with feasibility studies or were identified because of the urgency and severity of the 
problem. Projects may include constructing new stormwater facilities, removing sediment, 
controlling vegetation, and other work to improve drainage or otherwise reduce flooding outside 
of the built environment. Other potential actions include the purchase of flood-prone property, 
replacement or installation of culverts, or altering stream channels to increase the effective 
routing of sediment and stormwater in flood-prone areas. 

The ADAP program provides effective flood risk reduction services to agricultural operations. The 
current NDF program is a functional and effective service for rural flooding problems in the natural 
environment on public lands in unincorporated King County. 

Given the changes to the unincorporated area, the changes in the type and scope of drainage 
complaints received by NDAP, and more stringent stormwater management requirements, NDAP 
could be refined to focus on projects that maximize benefit to the County’s stormwater system. 
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Outside of the limited scope of ADAP on agricultural areas, King County does not currently have a 
program that deals with smaller-scale flooding issues on private lands in the natural environment. 
Examples include properties adjacent to tributary streams, on alluvial fans in agricultural areas, and on 
other sites with low-density land use. To address this gap and to improve habitat on privately held 
natural lands, King County could create a new program to specifically address these flooding issues 
while focusing on the delivery of multiple benefits. 

Flood Storage Projects 
The impacts of flooding can be reduced by temporarily storing water behind dams or in stormwater 
flow control facilities. In these cases, floodwaters can be stored and then released or pumped out 
slowly at a rate that a river or stream can accommodate without causing flooding or reducing the 
magnitude of flooding. 

Flood control dams typically have large reservoirs that are intended to protect downstream 
property from flood problems. Flow control facilities, such as detention ponds and retention 
ponds, are built to mitigate the impacts of smaller scale stormwater runoff. King County operates 
and maintains many stormwater flow control facilities. These facilities require ongoing 
maintenance to ensure their performance. 

Two large dams in King County have the primary purpose of flood risk reduction: the Howard Hanson 
Dam on the Green River and the Mud Mountain Dam on the White River, both of which are operated 
by the Corps. The Howard Hanson Dam also stores a drinking water supply to the City of Tacoma and 
conservation flows within the Green River to enhance habitat. The South Fork Tolt Dam on the South 
Fork of the Tolt River, and the Masonry Dam on the Cedar River (both operated by the City of 
Seattle), do not have flood risk reduction as their primary purpose, but they can reduce flood peaks in 
certain circumstances. 

3.6  Public Information  
Public information activities include outreach, education, technical assistance, and other means of 
advising property owners, renters, and community members about flood hazards, the resources 
available to prepare for flooding, and the actions individuals can take to improve their resilience to 
flooding. Pro-equity public information approaches also include engaging community members in 
the decisions that will affect them, their communities, and their families. 
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Flood Hazard and Flood Preparedness Education 
King County  provides outreach and education to 
increase awareness of flood risks, help  
communities prepare for flooding, and prevent,  
minimize, and recover from flood damage. King  
County also  shares opportunities to provide input  
into programmatic and capital project decisions 
that may impact communities and individuals and  
provides points of contact for members of the 
public to obtain flood-related information in large 
river systems. King County translates many of the  
informational materials it produces into at least 
one and sometimes more languages  (other than  
English) and  provides interpretation services upon  
request for in-person activities.  

 What King County heard 

Continuing  (and expanding) existing  public  
education efforts about flood risk reduction  
and flood resilience was the most popular  
strategy in community feedback, with  
uniformly positive responses. Community  
members shared ideas about desired types 
of information types, intended audiences,  
and ways to reach people. Suggestions  
included youth-based education, offering  
disaster preparedness drills, and sharing  
information about flood risks to people 
buying or renting properties. This indicates 
that a multi-pronged, proactive approach to 
outreach and education is needed. Multiple 
community  members noted the importance 
of providing translated, culturally  
appropriate materials to  populations that  
need them.  

The way people access information has changed  
dramatically  since the 2006 and 2013 flood plans,  
and King  County is interested in working with  
partners to evolve its flood preparedness program  
and improve the provision of these services to 
communities throughout the county. For example,  
King County  has prioritized offering materials in  
different languages and using accessible language and concepts, yet even with those advances to 
better serve all communities, there are additional opportunities for improvement.  

A holistic program for public information with increased, regular outreach aimed at building resilient 
communities is one approach. This effort could include attendance at local community events to 
raise awareness about flooding and available resources, and it could help build trust in government. 
This type of program could also streamline ways to keep communities informed about activities 
across King County, and community partners can serve as ambassadors and educators of resilience 
actions. Lastly, this type of holistic, integrated program would benefit from the establishment of 
goals that can be monitored and adaptively managed. 

Many of the following activities have been implemented for several years and are funded by the FCD. 

Annual letter to repetitive loss areas and flood-prone property owners: The letter makes property 
owners aware of the flood hazards likely to affect their property; highlights programs, resources, and 
projects available to help them reduce flood-related risks; describes steps they can take to protect 
themselves and reduce flood damage; and provides contact numbers for more information. 

King County website: Hosts extensive information about flood preparedness and local flooding 
conditions, including: 

• River conditions and flood phase information. 
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• Flood warning and emergency response information. 

• The King County Flood Alert subscription service, which sends automated messages via text, 
email, or phone when rivers reach flood phases. 

• Flood safety and preparedness videos in 21 languages. 

• Floodplain and channel migration zone mapping. 

• Flood Photo Viewer, a map-based application with aerial photos from previous significant flood 
events that illustrate the severity of flooding in inundation areas. 

• Home buyout program and home elevation program information. 

• A flood mapping application to assist in determining whether properties are within a 1 percent 
annual chance floodplain, a channel migration zone, or other hazard area. 

• Flooding information, such as the King County Flood Management Plan and the King County 
Repetitive Loss Area Analysis (King County adopted its current Repetitive Loss Area Analysis on 
September 6, 2022, by Motion 16199. See Appendix F for the most recent Annual Progress 
Report). 

• Descriptions of large capital projects and studies, as well as monitoring reports that share 
information about project effectiveness. 

In addition to the links identified in the adopted 2006 Flood Plan, the website links to King County’s 
online mapping resource, iMap40

40 www.kingcounty.gov/iMap.  

. iMap is a mapping application maintained by the King County 
Information Technology Department that contains flood hazard information. Flood hazard map 
information is also accessible though the iMap website page. 

Annual flood preparedness and flood response outreach: Each flood season, King County 
collaboratively refreshes messages to focus attention on preparation for flood hazards. The messages 
cover six priority topics: know your flood hazard, insure your property, protect people, protect 
property, build responsibly, and protect natural floodplain functions. Information on flood 
preparedness and response is shared before and during flood events through social media, the King 
County DNRP Keeping King County Green blog, the Office of Emergency Management’s Trusted 
Partner Network, and articles in relevant partner newsletters. This educational campaign primarily 
focuses on generalized flood preparedness messages. County residents would benefit from a more 
diverse approach to address different types of communities, flood risk factors, and flooding types. 

Flood preparedness brochures: Each year, King County assists the FCD in publishing and distributing 
a brochure with flood warning information. The brochure includes recommendations for flood 
insurance and personal preparedness, flood phases, important phone numbers, and websites. The 
brochures are mailed to approximately 29,000 households and businesses located within the 
floodplain. The brochure is translated and available in 23 different languages, and all are posted 
online and promoted through a news release as well as social media ads. To date, this brochure has 
focused on major river flooding. 
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Leveraging capital and programmatic communication: King County routinely communicates with 
community members to share information or gather comments about technical studies and capital 
projects, often via the county website or project-specific web-based engagement hubs. Often and as 
appropriate, education and information about flood hazards and flood insurance is included in 
communications to reach people in flood-prone areas. Communication methods include: 

• Mailing postcards and letters to residential and commercial addresses. 

• Outreach to develop topical or project-specific email or text notification lists. 

• Holding virtual, hybrid, and in-person public meetings. 

• In-person site visits. 

• Project signage. 

• Developing and maintaining project-specific, interactive web pages. 

• Using targeted social media outreach. 

King County has committed to communicating about changing and future flood conditions resulting 
from climate change in the context of individual projects. 

A Program for Public Information (PPI) is a collaborative effort engaging a broad range of partners 
and floodplain managers to review local conditions and local public information needs and develop a 
strategic plan of activities. King County has not yet implemented a PPI but expects such a 
collaborative partnership could lead to very effective risk communication. As it is a creditable activity 
under CRS, a PPI consists of the following parts, which are incorporated into this Flood Plan: 

• The types of local flood hazards (coastal, riverine, dam inundation, etc.). 

• The property protection measures appropriate for the flood hazard. 

• Flood safety measures appropriate for the local situation. 

• The public information activities currently being implemented within the community, including 
those being carried out by nongovernment organizations. 

• Specific measurable goals for the public information program. 

• The outreach projects that will be done each year to reach the goals. 

• The process that will be followed to monitor and evaluate the projects. 

Map Information Services 
General information about flooding and risk reduction resources can be helpful to many people, but 
oftentimes property owners and renters need more guidance to better understand the options 
available for their specific situation. King County provides one-on-one consultation to property 
owners and renters looking to better understand their unique flood risk and to explain flood hazard 
area regulations, permitting requirements, flood insurance, and other types of technical assistance. 
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