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EXECUTIVE RECOMMENDED PLAN


Sea Level Rise and Land Use Regulations
Code Study


I.  Overview
This code study reviews sea level rise science, projected timing, location, and amount of sea level rise, and current coastal shoreline development requirements in King County Code chapters 21A.24 and 21A.25.  It recommends policy and code changes to help ensure the protection of public health and safety in the face of future sea level rise. The King County Comprehensive Plan 2020 Midpoint Update Scope of Work, adopted by the King County Council via Motion 15329, directed the following:

“In recognition of the growing risks of sea level rise to homes, businesses, and infrastructure in coastal areas, develop policy and regulatory changes to prepare for these impacts.  This will include evaluation of regulations that address development in and adjacent to areas at risk to flooding and erosion damage.”

This study provides information that supports necessary changes to the Comprehensive Plan and King County Code on this topic.

As described in detail below, this study finds that current requirements in King County Code do not adequately protect public health and safety from projected sea level rise. Recommended changes include identifying areas at risk of future flooding due to sea level rise, establishing minimum construction requirements in areas where future flooding is projected to occur, establishing additional requirements to protect groundwater drinking water supplies, and protecting against increased erosion and landslide risks.

This study did not assess whether King County Code adequately protects environmental conditions from the impacts of projected sea level rise. Among other environmental impacts, sea level rise is projected to reduce beach widths, decrease eelgrass habitat, and decrease forage fish spawning habitat. This study did not assess whether King County Code or King County Board of Health Code requirements for on-site sewage systems adequately protect public health and safety or environmental quality from projected sea level rise. On-site sewage systems along the coastal shoreline might be susceptible to increased frequency and depth of inundation due to increased coastal flooding driven by sea level rise.

This study builds on the 2018 results of an interdepartmental team’s evaluation of King County’s land use authorities and their protectiveness against sea level rise. The interdepartmental team met about monthly for six months to:
· Review sea level rise science and information.
· Review King County policies and codes.
· Conduct a literature review on potential strategies for updating codes and policies.
· Assess each strategy for ability to address risks and implementability.
· Develop recommendations for code and policy changes to implement within the next two to three years.

The interdepartmental team included staff from:
· Department of Local Services, Permitting Division.
· Seattle-King County Public Health, Environmental Health Section.
· Department of Natural Resources and Parks, Water and Land Resources Division.
· Department of Natural Resources and Parks, Wastewater Treatment Division.
· King County’s Climate Action Team.
· Office of Performance, Strategy, and Budget.

The interdepartmental team identified possible options for updating the King County Comprehensive Plan, King County Code, Seattle-King County Board of Health Code, and the Flood Hazard Management Plan to address sea level rise.

II. Analysis
A.  Sea Level Rise Science
Overwhelming evidence has been collected documenting global sea level rise over the past century. To date, sea level rise is largely driven by thermal expansion associated with ocean warming. Melting of ice sheets and glaciers also contributes to sea level rise. In Seattle, data from the tide gauge maintained by the National Oceanographic and Atmospheric Administration  shows that sea level has increased by nine inches since 1899. A recent (2018) report on sea level rise in Washington State provides sea level rise projections for multiple locations through 2150.[footnoteRef:1] This report represents the best available science on sea level rise in the Puget Sound region. The report projects that sea level in the Central Puget Sound is likely to increase beyond today’s (1991-2009) levels by an additional one to two feet by the 2060s, and two to five feet by 2100. Higher and lower amounts of future sea level rise are possible depending on the global greenhouse gas emission rates and the rate of ice sheet melt in Greenland and Antarctica. [1:  Miller, I.M., H. Morgan, G Mauger, T Newton, R. Weldon, D. Schmidt, M Welch, and E. Grossman. 2018. Projected Sea Level Rise in Washington State – A 2018 Assessment. Prepared by a collaboration of Washington Sea Grant, University of Washington Climate Impacts Group, Oregon State University, University of Washington, and US Geological Survey. Prepared for the Washington Coastal Resilience Project. https://cig.uw.edu/resources/special-reports/sea-level-rise-in-washington-state-a-2018-assessment/.] 


During development of the most recent coastal floodplain maps in 2011, King County assessed the potential impacts of 2-feet of sea level rise on the Vashon-Maury Island coastal floodplain.[footnoteRef:2] This analysis showed that 2-feet of sea level rise would result in a median increase of flood elevation of 2.53 feet, meaning that for one-half of the shoreline, the flood elevation would increase greater than 2.53 feet and for one-half of the shoreline the flood elevation would increase less than 2.53 feet. The maximum increase in flood elevation was 6.04 feet and the minimum increase in flood elevation was 0.53 feet. This analysis demonstrated that for more sheltered areas, the change in flood elevation would largely reflect the change in sea levels. This analysis also showed that for areas more exposed to open water, the bathymetric and topographic features and land orientation would have a greater impact on flood elevation, resulting in greater or smaller increases. [2:  https://your.kingcounty.gov/dnrp/library/water-and-land/flooding/Mapping/Vashon/VMI_Public_Meeting.pdf] 


B.  Impacts of Sea Level Rise on Shoreline Development
Increasing sea levels are projected to result in a variety of impacts on coastal shoreline development.
1. Development in areas along the coastal shoreline will face more frequent flooding and higher flood elevations due to sea level rise.
a. Approximately 600 buildings are located within the Coastal High Hazard Area, the area that currently faces flooding in a one-percent annual chance event. Properties within this area will see more frequent flooding and higher flood heights.
b. Approximately 250 structures are located landward of the Coastal High Hazard Area within the Sea level Rise Risk Area. Properties within this area will experience flooding where they have not in the past.
2. Coastal bluffs and steep slope hazard areas will face increased rates of erosion and potential for landslides due to sea level rise, increasing risks to development on the tops of bluffs and of steep slopes. A sea level rise vulnerability assessment conducted for San Juan County, Washington, noted a doubling of erosion rates due to rising sea levels.[footnoteRef:3] [3:  MacLennan, A.J., J.F. Waggoner, J.W. Johannessen, and S.A. Williams. 2013. Sea Level Rise Vulnerability in San Juan County, Washington. Healthy Beaches for People and Fish: Protecting Shorelines from the Impacts of Armoring Today and Rising Seas Tomorrow. Prepared by Coastal Geologic Services for Friends of the San Juans. October. https://sanjuans.org/documents/MacLennanetal_2014_SJC_Sea_Level_Rise_Vulnerability_final.pdf.] 

3. Groundwater wells along the coastal shoreline will be at increased risk of being overtopped by high tides and coastal flood events, increasing the risk of salt water contamination of groundwater supplies via leaky surface seals and/or well caps at the top of the well.
4. Houses, roads, and other infrastructure, such as bulkheads, constructed along the coastal shoreline will be at increased risk of being overtopped and damaged by wave and currents as sea levels increase.

These impacts pose risks to the public health, safety, and welfare.
Flooding and wave impacts cause significant damage to structures and infrastructure. Coastal flooding can seriously damage or destroy homes; damage roads that may be sole access roads to neighborhoods, isolating them in the event of flooding; and damage important infrastructure, such as water supply systems, septic systems, and other utility lines. All of these impacts threaten the safety of both property and the public.
Debris from damaged structures also creates environmental and ecological impacts, such as negative effects on sea-life, including endangered species, and marine habitat, vegetation, and water quality – all of which the County has requirements to protect under the Endangered Species Act, Clean Water Act, Shoreline Management Act, Comprehensive Plan, and King County Code.
Debris from damaged structures or landslides caused by erosion may block roadways or driveways, impairing emergency access to portions of Vashon-Maury Island. This would impact evacuations of the public, as well as access by first responders and County staff that provide services on the island. It would also delay ability to recover from and clean-up after flood events, which would have economic and environmental impacts.
Groundwater contamination would reduce or eliminate people’s access to safe and sanitary drinking water, particularly in areas where potable water comes from aquifers.
Increased erosion may create unsafe property conditions. This includes impacts to County roadways or County-owned buildings, which would increase the frequency of maintenance, repair, or replacement needs and associated costs.

C.  Existing King County Land Use Regulations Addressing Sea Level Rise
King County implements multiple land use requirements to protect public health and safety along the coastal nearshore. These requirements are articulated in King County Code Title 21A. King County Code 21A.24 describes requirements associated with critical areas, such as Coastal High Hazard Areas, steep slopes, and critical aquifer recharge areas. King County Code 21A.25 describes requirements associated with shoreline areas under the Washington State Shoreline Management Act.

Development Requirements within the Coastal High Hazard Area
King County Code 21A.24.230 through 21A.24.275 describe development requirements for flood hazard areas, including the Coastal High Hazard Area (also known as the coastal 100-year floodplain). Among other requirements, these code sections prescribe that building shall be constructed three-feet above the 100-year flood elevation, that engineering standards are required to protect buildings, that no fill material be used in these areas, and that documentation regarding compliance with these requirements be provided.

Development Requirements Adjacent to the Coastal High Hazard Area
Currently, the standard building code requirements apply to the area adjacent to the Coastal High Hazard Area, without any of the additional requirements that apply in the Coastal High Hazard Area.

Development Requirements along the Tops of Steep Slopes
King County Code 21A.24.310 describes development requirements for areas near the tops of steep slope hazard areas. These requirements include setbacks of 15 feet from a 50-foot slope buffer, unless a geotechnical report is completed and approved. Geotechnical reports are not required to address sea level rise impacts on erosion or landslide rates, nor is a minimum time period specified for which safety from erosion or landslides is to be assessed.

Critical Aquifer Recharge Areas
King County Code 21A.24.311 through 21A.24.316 describe development requirements to protect groundwater quality from contamination. No special restrictions on groundwater well location or construction method, aside from testing for chloride for new wells within 200 feet of the ordinary high water mark, is provided for wells in the Coastal High Hazard Area or adjacent to the Coastal High Hazard Area.  If the chloride testing shows that saltwater intrusion is likely to occur, the County is required to recommend appropriate measures to prevent intrusion.

Shoreline Stabilization
King County Code 21A.25.170 describes development requirements for the construction and maintenance of shoreline stabilization, such as bulkheads. Provisions are provided to encourage the use of certain types of stabilization that have less environmental impacts. Shoreline stabilization is to be sited as landward and with as little impact as feasible. Shoreline stabilization is intended to protect assets, such as buildings, roads, and utilities; stabilization is not intended to provide for the creation of new land. Shoreline stabilization is permitted to extend to a height elevation one-foot above the elevation of extreme high waters as measured by nearby tide gauges maintained by the National Oceanographic and Atmospheric Administration. Additionally, the County is required to provide notice to permit applicants for development located within the shoreline jurisdiction on Vashon and Maury Island that the development may be impacted by sea level rise and recommend applicants consider setting the development back further than required to allow for future sea level rise.

While these current regulations are important in aiding in the protection of public life, safety, and welfare, the regulations do not adequately address the aforementioned risks and impacts to Vashon-Maury Island that will be caused by future sea level rise.

D.  Literature and Best Practices Review of Land Use Regulations Addressing Sea Level Rise
In 2017,[footnoteRef:4] the Washington State Department of Ecology conducted a review of how sea level rise is addressed in the Shoreline Master Programs of 58 local jurisdictions that have the potential to be directly impacted by rising sea levels. The majority of the requirements included policies to consider sea level rise in various decisions, and efforts to inform the public about sea level rise. Of particular note: [4:  Washington State Department of Ecology, 2017. How Local Shoreline Master Programs Currently Address Sea Level Rise. Prepared by Liliana Bastian, Shorelands and Environmental Assistance Program, Washington State Department of Ecology, Olympia, Washington. Publication Number 17-06-031. https://fortress.wa.gov/ecy/publications/SummaryPages/1706031.html.] 

The City of Olympia was identified as having the most comprehensive approach to addressing sea level rise. The City of Olympia requires detailed assessments of sea level rise impacts on various types of future development, shoreline stabilization, marine recreation, and use of fill during development. Specific requirements are detailed for consideration of sea level rise during the rebuild of Percival Landing.
The City of Port Angeles was identified as requiring consideration of sea level rise when conducting geotechnical reports for assessing development within 65 feet of the top of a coastal bluff, and to require protection from the danger of erosion for at least 75 years.

Review of these regulations helped inform the evaluation of the County’s current regulations. The result of that evaluation was that there is more the County needs to be doing to prepare for and address the risks and impacts of sea level rise on the public.

III. Conclusions and Next Steps
This study concludes that the Comprehensive Plan and King County Code currently only partially protect the public from some of the impacts of future sea level rise. While the current regulations in protecting the public, they do not adequately address the aforementioned risks and impacts that will be caused by future sea level rise. Several modifications to code are recommended to improve public health and safety. In developing these recommendations, the County was mindful of focusing on the changes that are necessary for protection of the life, safety, and welfare of the public. The County also took into account public comments received on the proposed regulations during the July 2019 comment period for the Public Review Draft of the 2020 midpoint update, and adjustments to the proposals were made accordingly.

A. Require Land Use Regulations that Increase Resiliency to Impacts of Climate Change and Sea Level Rise
The data discussed previously highlights that there are known risks about future sea level rise. These risks have the high probability of harming people in a multitude of ways, including through flood and wave damage to structures and infrastructure, reducing people’s access to safe and sanitary drinking water due to groundwater contamination, and creating unsafe property conditions due to increased erosion. In the face of knowing these risks and associated impacts, King County has a responsibility to take actions that will protect public health, safety, and welfare. As such, it is recommended that King County adopt regulations that increase resiliency to the anticipated impacts of climate change, including sea level rise.

B. Require a Periodic Review of Sea Level Rise Projections
There are currently no requirements to review and adjust County regulations related to sea level rise. It is recommended that a periodic review of sea level rise projections, and any necessary proposed updates to regulations in response to those projections, be required as part of future statutory update of the Comprehensive Plan, meaning every eight years.

C. No Changes to Development Requirements within the Coastal High Hazard Area as Defined by King County Code 21A.24.230-21A.24.275
No changes are recommended to development requirements within the Coastal High Hazard Area as defined by current flood code in King County Code 21A.24.230 – 21A.24.275. Existing requirements account for several types of uncertainty in mapping and flood elevations. These requirements already provide protections for public health and safety against the impacts of sea level rise. It is anticipated that future efforts to update the Coastal High Hazard Area maps will include updated tide data that show higher tide levels than currently experienced. It is anticipated that inclusion of these new data would result in higher 100-year flood elevations, and thus higher building construction elevation requirements than currently required.

D. Strengthen Development Requirements Adjacent to the Coastal High Hazard Area
Current development requirements are not sufficiently protective of public health and safety in the area adjacent to the Coastal High Hazard Area in a manner that accounts for rising sea levels. This study recommends that a new “Sea Level Rise Risk Area” be established that extends landward of the Coastal High Hazard Area to an elevation that is three-feet higher than the adjacent 100-year flood elevation. The land within the Sea Level Rise Risk Area represents land that currently is not within the Coastal High Hazard Area, and thus currently has less than a one percent annual probability of flooding. However, it is anticipated that the Sea Level Rise Risk Area will in the future become part of the Coastal High Hazard Area due to future sea level rise. Three feet is recommended as a new building elevation requirement to address sea level rise because this is the elevation requirement King County already requires for the lowest horizontal structural member of new buildings to be above 100-year flood elevations in the Coastal High Hazard Area. It is also recommended that some of the development requirements in the Coastal High Hazard Area be applied to the Sea Level Rise Risk Area, including engineering requirements, building elevation requirements, and fill restrictions.

Because land in the Sea Level Rise Risk Area is projected to become part of the Coastal High Hazard Area due to sea level rise, these development requirements are necessary to protect public safety for buildings that are intended to last for many decades.

E. Strengthen Protections of Critical Aquifer Recharge Areas
King County’s regulations related to Critical Aquifer Recharge Areas include detailed requirements for protecting groundwater supplies in unincorporated King County. This study recommends that these requirements be enhanced by:
· Prohibiting new groundwater wells within the Coastal High Hazard Area.
· Requiring new groundwater wells within the proposed Sea Level Rise Risk Area to have a well casing surface seal that will prevent saltwater intrusion for fifty years.

Further, it is recommended that the testing for chloride for new wells be expanded from the current requirement of 200 feet from the ordinary high water mark to all of the Sea Level Rise Risk Area. It is also suggested to clarify that, when the County is required to recommend measures to prevent saltwater intrusion, the recommendations can include measures that go beyond the minimum requirements of the code.  These changes are necessary to protect groundwater supplies from saltwater contamination entering via groundwater wells if they are inundated by coastal flooding.

F. Study Sea Level Rise Resilience Strategies for Groundwater Wells

Insufficient information was determined to be available to recommend code modifications to address existing groundwater wells within the Coastal High Hazard Area or the proposed Sea Level Rise Risk Area. This study recommends that the County conduct a study of existing wells within these areas. It is recommended that the groundwater well study:
· More fully map existing groundwater well locations along the shoreline.
· Assess associated risks of saltwater contamination of groundwater supplies due to coastal flood inundation.
· Assess the feasibility of possible actions to reduce saltwater contamination risks of groundwater due to the impacts of sea level rise on coastal flooding, including but not limited to possible code changes, incentives to retrofit groundwater wells, and opportunities to facilitate connections to group water systems.
· Recommend approaches for reducing the future risk of saltwater contamination of groundwater due to the impact of sea level rise on coastal flooding.

G. Strengthen Protections along Tops of Steep Slopes along the Coastal Shoreline
Current regulations for site alterations on properties with steep slope hazard areas require either 1) a 15-foot setback from a 50-foot buffer along the tops of steep slope hazard areas, or 2) a critical area study that evaluates the risks of slope instability, landside, or erosion and informs development of a site-specific buffer size. For new structures or substantial improvement to existing structures for steep slope hazard areas that extend into the Coastal High Hazard Area or the Sea Level Rise Risk Area, this study recommends that either: 1) the buffer be increased to 75-feet; or 2) a critical area report be required that evaluates the risk of slope instability, landslide, or erosion, including accounting for increased risk posed by rising sea levels, and informs development of a site-specific buffer size that demonstrates a minimum of 50 years of erosion and landslide protection.  These changes are necessary to address life and safety protections, and minimize the risk of property damage or injury resulting from slope instability, landsliding or erosion.

H. Expand Sea Level Rise Noticing Requirements
Currently, the County is required to provide notice to permit applicants for development located within the shoreline jurisdiction on Vashon and Maury Island that the development may be impacted by sea level rise and recommend consider setting the development back further than required to allow for future sea level rise. While some of the Sea Level Rise Risk Area is also located within the County’s shoreline jurisdiction, there are some portions of the Risk Area that extend beyond the shoreline jurisdiction. As noted above, these properties are at risk to future sea level rise. Therefore, it is recommended that the noticing and risk considerations requirement be expanded to include development that occurs in either the shoreline jurisdiction or the Sea Level Risk Area.  These changes are necessary to ensure that applicants are aware of the risks of building in areas that will be impacted by sea level rise and to aid applicants in considering those risks in the context of their development proposal.

I. Study Possible Changes to Shoreline Stabilization Requirements
The King County Code contains provisions to allow the public to build, repair, and increase the height of shoreline stabilizations such as bulkheads. No changes to these requirements are recommended at this time.  Because of the complexity of the requirements for repairing and constructing shoreline armoring, this study recommends that the County conduct a study of existing shoreline armoring along Vashon-Maury Islands. It is recommended that the shoreline armoring study:
· Map and assess existing coastal shoreline stabilization, assets protected by coastal shoreline stabilization, and ecological habitats along the shoreline that might be impacted by coastal shoreline stabilization.
· Assess County requirements for coastal shoreline stabilization construction and repair.
· Assess the feasibility of possible actions to modify approaches to shoreline stabilization to reduce public safety impacts from the risks posed by sea level rise, vessel wakes, and wind-driven waves.
· Assess the feasibility of possible actions to modify approaches to increase ecological habitat protection from current and future impacts of shoreline stabilization and shoreline development.
· Recommend approaches for increasing public safety and ecological habitat protection, including but not limited to possible code changes, incentives to retrofit assets, incentives to retrofit shoreline armoring, and buy-out programs.

J. Study Sea Level Rise Resilience Strategies On-Site Sewage Systems
King County Code Title 13 regulates on-site sewage systems within King County. It is recommended that the County conduct a study that:
· Maps the locations of existing on-site sewage systems within the Coastal High Hazard Area and the proposed Sea Level Rise Risk Area.
· Assess current requirements for on-site sewage systems within the Coastal High Hazard Area and the proposed Sea Level Rise Risk Area.
· Assess the feasibility of possible approaches to reduce public health and safety risks associated with sea level rise impacts on on-site sewage systems along the coastal shoreline, including but not limited to possible code changes and incentives to retrofit on-site sewage systems.
· Recommend approaches for reducing public health risks associated with sea level rise impacts on on-site sewage systems along the coastal shoreline.
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