Extreme Rain and Flooding Background Information
City of Seattle Office of Sustainability and Environment
Introduction (15 minutes)
Vocabulary
· Climate – The average of the weather patterns in a location over a longer period of time, typically 30 years     or more.
· Climate Change - Long-term change in the average weather patterns for local, regional and global climates.
· Global Warming - A gradual increase in the overall temperature of the earth's atmosphere generally attributed to the greenhouse effect.
· Resiliency - The ability to withstand or to recover quickly from difficulties, such as extreme weather.
· River Flooding – Streams and rivers have more water than they are capable of handling, forcing water to overflow into the nearby land. This type of flooding is seen during extreme rain events or long periods of heat that melt large amounts of snow and glacial ice.
· Severe Weather – A weather event that poses significant threats to life, property, or causes a major change in our day-to-day lives. This includes weather such as tornadoes, hurricanes, or thunderstorms. It also includes events such as extreme heat or cold, flooding, and more.
· Urban Flooding – When there is more water than what the drainage systems (sewers and stormwater drains) can handle. This is usually caused by extreme rain events.

Background Information
Purpose
The purpose of the module is to help us understand that climate change contributes to more frequent and/or unpredictable severe weather, including extreme rain and flooding, that we experience in Seattle. This requires us to be prepared and know how to respond in these severe weather events. This module will allow us to reflect on and share our own experiences and learn how to prepare to keep ourselves, our family, and neighbors safe during these situations. This is not meant to be a deep dive or an end to the conversation about extreme rain and flooding. Instead, it is meant to be a tool to help guide conversations and begin to ask questions about how to prepare for environmental emergencies. Facilitators can adjust this tool to best fit the needs and cultural relevancy of different communities and audiences. If facilitators and audiences want to dive deeper into a particular topic around extreme rain and flooding, they should feel empowered to do so. 
Environmental Justice
Extreme rain and flooding are environmental justice issues. Environmental justice refers to the fair treatment and equal meaningful participation in conversations around planning, policy, and practices of all people regardless of demographics (race, gender, income, national origin, etc.). Environmental justice can only be achieved when all people have the same amount of protection from environmental hazards. 
Currently, many communities are unequally affected by environmental hazards, like extreme rain and flooding. This is called environmental injustice, when people are not protected against environmental hazards equally. These communities, primarily communities of color and low-income communities, are more likely to be impacted the most during extreme rain and flooding events. To work towards achieving environmental justice, injustices such as exposure to harmful chemicals, access to clean air and water, access to healthcare, and more need to be identified, and resources that support low-income and BIPOC (Black, Indigenous, and People of Color) communities during extreme rain and flooding need to be at the forefront of conversations.


Climate Change, Global Warming, and Extreme Rain
Global warming and climate change are driven by increased greenhouse gas emissions from human activity, such as burning fossil fuels, deforestation, agricultural practices, industrial activities, and more. Greenhouse gases like methane and carbon dioxide trap heat in our atmosphere, which increases the global temperature. This is called global warming.
Global warming drives climate change, which is the shift in long-term weather averages. These are the major shifts in our “normal” weather patterns. Climate and weather are connected; however, weather refers to the short-term changes for specific locations. For example, when you step outside, it might be sunny one day and rainy the next day. Climate refers to the long-term averages for a region – for example, the Seattle region has historically experienced mild summers and wet winters. 
As the Earth’s climate changes, the Seattle region may experience more extreme weather, such as extreme rain. As these extreme rain events become more frequent, there is a higher threat of flooding across the Seattle region.
Resiliency 
Resiliency, relating to the climate, is defined by the Duwamish Valley Action Plan as a community’s ability to use their assets to improve the health of individuals, organizations, and businesses, and to withstand, adapt to, and recover from adversity. The goal of resiliency is to act holistically, strengthen communities, and affect systems-change to achieve equity and adapt to a changing climate. 
Climate resiliency is critical as climate change progresses and brings more extreme weather to communities and neighborhoods that may not have had to experience these weather events at this level before. Communities can be resilient in many ways. 
Sewage Systems and Stormwater Drains
Sewage systems and stormwater drains both help to prevent flooding in cities by collecting and moving water away from impermeable surfaces (surfaces that water can’t pass through) like sidewalks, roads, and parking lots, and out into bodies of water. As cities continue to develop, there are fewer areas of land covered in soil, grass, or gravel that can absorb water. 
Sewage systems and stormwater systems are different from one another. Sewage systems collect and carry wastewater, which includes sewage from homes and communities as well as stormwater runoff (water from rain or melting snow that flows over surfaces). Sewage systems transport wastewater to a wastewater treatment plant where water is treated and cleaned before being released back into open bodies of water, such as creeks, rivers, lakes, and the Puget Sound.
Stormwater drains are identified by the grates that are found along roads and sidewalks on paved surfaces. Instead of sending the stormwater to a treatment plant, stormwater is transported directly through pipes into open bodies of water. Stormwater drains can become clogged when leaves, grass, dirt, rocks, litter, and debris block the openings. This can lead to increased rates of urban flooding if water is not able to enter the storm drains.
When extreme rain events occur, the drainage systems in place do not have a large enough capacity to let all the water flow through pipe systems at once. This leads to water draining at a slower rate, pipes backing up, and urban flooding. Approximately one third of the City of Seattle has a combined sewer system that combines stormwater and wastewater as a more economical way of transporting sewage and rainwater. However, during heavy rain when there is an increased volume of water in the pipes, stormwater and wastewater combine and are released through relief points called combined sewer overflows (CSOs) that lead to local rivers, lakes, and the Puget Sound. CSOs can be harmful to people and the environment due to sewage carrying chemicals and germs and depositing them into freshwater systems. 
Section 1: Preparing Your Home, Family, and Community (45 minutes)
Vocabulary
· Impermeable Surface – Solid surfaces that do not allow water to pass through. Examples include asphalt, concrete, stone, and brick.
· Permeable Surface – A surface that allows water to flow through or be absorbed. Examples include gravel, soil, and grass.
Background Information
Changes to the Duwamish Valley
In the 1800s, before European settlers came to the Seattle area, the Duwamish Valley, and what we know today as the Seattle area, looked drastically different than it does today. There once was a diverse ecosystem of floodplain forest, tide flats, and marshes along the Duwamish River. These ecosystems and surfaces were able to absorb and hold more water, which helped to mitigate flood risk. The physical appearance of the Duwamish River has also drastically changed over the last 200 years. In the mid-1800s, the Duwamish River had more curves, helping to slow down the speed of the flowing water.
Once settlers came to the Duwamish Valley, there was a rapid increase in human led construction of buildings and roads in addition to population growth. These changes led to the urbanization of the land and decreased the amount of available permeable surfaces to absorb water. The development also led to the change of the Duwamish River’s shape. Currently the river is straight, leading to higher speeds of flow. The area surrounding the river can no longer absorb the same amount of water as it once could. As extreme rain is more frequent, the built environment cannot handle the increase in water, leading to more flooding.
Importance of Preparation
It is critical for us to prepare for extreme rain and flooding so that when it happens in our communities we can react immediately. At any moment, flooding can happen with little to no warning -  being able to react quickly, calmly, and confidently can help protect you, your family, and your neighbors. Being prepared and having a plan to shelter in place, evacuate, and help your neighbors helps to build climate resiliency. 
Importance of Communication
Communication is critical in protecting your community and being resilient in a time of severe and extreme weather. Many people do not have the information or know about resources to keep themselves safe. Some people may have misinformation or they may not fully understand the risks of extreme rain and flooding. For example, if someone does not know the risks of driving in floodwater, they may run the risk of damaging their car or having it be swept away in the water. Communicating with family members and neighbors ensures that they will have the safety information and resources to keep themselves safe in extreme rain and flooding.
Section 2: Impacts of Floods (20 minutes)
Background Information
Resiliency
Resiliency, in the context of climate, is the ability to withstand or recover after an extreme weather event. Being resilient to the changing climate is critical as the frequency and severity of extreme weather events, like rain and flooding, increase. Many communities who have not experienced extreme weather events are now facing them and need to know how to withstand and recover from the events. Climate resiliency can come in many forms. The summarized news articles from South Park and the Lummi Nation highlight how two different communities remain resilient through extreme rain and flooding.
Redlining
Redlining is an illegal and discriminatory practice that denies financial services such as credit, loans, and insurance to people based off their race or the racial characteristics of the neighborhood they live in. In 1935 the Home Owners’ Loan Corporation (HOLC) reviewed 239 cities and created “residential security maps” to determine how secure or risky real estate investments would be. The word redlining came to be in reference to the red lines HOLC would mark on maps to outline neighborhoods that were populated by racial and ethnic minorities, deemed “less desirable,” and not a good investment for the company. Black Americans and Mexican Americans were disproportionately targeted by this racist practice and made it extremely difficult, if not impossible, for Black and other minority communities to secure a loan to purchase housing.  
The 1968 Fair Housing Act outlawed redlining; however, the impacts of this unfair and abusive practice are still felt to this day. People living in historically redlined neighborhoods are impacted at greater rates by environmental justice issues such as air pollution, water pollution, noise pollution, and other health and environmental hazards compared to historically white and wealthy neighborhoods. Other inequities that are still present include lack of green spaces as well as underfunding of schools, community resources, and emergency services. Without easy access to community resources and funding, it is much more difficult for communities living in historically redlined neighborhoods to recover from an emergency quickly. Recovery after environmental emergencies can take years, and the impacts of the event and recovery can be felt through generations. Systemic racism, redlining, and the disparities these practices continue to cause need to be addressed to change systems to provide equitable protection and access to resources for all communities.
South Park, Seattle
South Park is a neighborhood in Seattle located south of Georgetown across the Duwamish River. The elevation is just above sea level, and with its placement along the Duwamish River, it is at high risk of regular river flooding.
Lummi Nation
The Lummi Nation are the original inhabitants of the northernmost coast in Washington and southern British Columbia and have and continue to be the original caretakers of the land since time immemorial. They are a self-governing nation within the United States and are the third largest tribe in Washington State. The Lummi Nation includes members of the Lummi Tribe, Nooksack Tribe, Samish Tribe, and other local tribes near present day Whatcom County who were displaced from their original inhabitance due to European settlers. Members of Lummi Nation are resilient and have thousands of years of history and culture connecting with salmon and the Salish Sea. Modern day Lummi Nation consists of over 5,000 registered members who manage about 13,000 acres of land on the reservation.
Teaching Tips
· When giving instructions or sharing information speak slowly and take time to pause to allow participants to reflect and ask questions.
· When sharing information about a map or image use your hand, finger, or pointer to help orient participants to what they should be focusing on.
· Be specific with instructions and materials. Instead of using phrases such as “this” or “go there,” be specific with what you want participants to do. “We are going to use map 3 for our next activity.” “If you are in group one, please walk to the area next to the front door.”
· Utilize your own knowledge and experiences. If you have relevant knowledge and experiences connected to the information in the workshop, share it with the participants. This will help with personalizing the lesson and ground the knowledge in reality. If you are aware of current or historical events that connect to the workshop materials, share that information as well. This will help to deepen understanding of the content. 
· When a participant is sharing a thought or idea summarize the thought and share it out loud so all of the participants can hear. Summarizing what the participant shared ensures that their message is being understood correctly.
· When a participant is asking a question repeat the question so other participants can hear. This helps make sure the question is understood by the group and/or facilitator so a correct answer can be shared.
· To engage a quiet group the facilitator can read questions and discussion prompts out loud and lead by example. Facilitators can use their own knowledge and share their own experiences to help participants feel comfortable sharing their thoughts and ideas.
· To get participants’ attention after a small group breakout the facilitator can utilize any of the following techniques:
· “If you can hear my voice, clap once. If you can hear my voice, clap twice. If you can hear my voice, touch your nose.”
· Count down from five.
· Clap in a recognizable pattern.
· Ring a bell or have a timer go off.
Frequently Asked Questions
How do I set up flood warning alerts?
Steps on how to sign up for alerts to your phone: https://green2.kingcounty.gov/floodalertsystem/
King County Flood Warning System Website: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/flood-warning-alerts/warning-system
Where can I get a quote for flood insurance?
Visit this website to get a quote for flood insurance: https://www.floodsmart.gov/
Both homeowners and renters are eligible to receive a quote. You will need to know the building type, square footage, date of construction, number of floors, building foundation type, and if applicable, the answers to questions about the construction type and the contents in the property.
How can I prepare my home for a short-term extreme rain event?
To prepare your home for an extreme rain event, first make sure that gutters and drains are not blocked and free of debris, including dirt, rocks, leaves, and grass. Close and secure all doors and windows and check to make sure there are no leaks to prevent rain from entering your home. Fill sandbags and place them in front of garages and doors to create a barrier to divert moving water and reduce flooding.
Where can I pick up sandbags?
Sandbag distribution centers are located across King County. Sandbags are free for all King County residents. Most locations are self-service and limited to 25 sandbags per vehicle.
https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/how-to-prepare-flooding/sandbag-distribution-use
When does flooding typically happen in King County?
Flooding typically occurs from October through April when heavy rainfall and rapid snowmelt are more frequent.

Where can I find more information to plan for extreme rain and flooding?
Visit the “How to Prepare for Fooding” page on the King County website: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/how-to-prepare-flooding
Additional Resources
· King County Flood Management Plan: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/flood-management-plan/about-plan 
· King County Sandbag Distribution and Use: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/be-ready/sandbag-distribution-use 
· King County How to Prepare For Flooding Webpage: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/be-ready/flood-preparedness 
· City of Seattle Disaster Preparedness for Pet Owners: https://www.seattle.gov/documents/Departments/Emergency/Preparedness/FamilyPlans/PetPreparedness.pdf 
· City of Seattle How to Help Children After a Disaster: https://www.seattle.gov/Documents/Departments/Emergency/Preparedness/Children/HowtoChildren.pdf 
· Alert Seattle: https://alert.seattle.gov/signin/ 
· King County Flood Alerts/Flood Warning App: https://kingcounty.gov/en/dept/dnrp/nature-recreation/environment-ecology-conservation/flood-services/flood-warning-alerts/warning-system 





Extreme Rain and Flooding Definition Sheet
Climate – The average of the weather patterns in a location over a longer period of time, typically 30 years or more.
Climate Change - Long-term change in the average weather patterns for local, regional and global climates.
Coastal Flooding – Flooding of land close to oceans, bays, and the Puget Sound that typically occurs during storms and extremely high tides.
Flooding – Water that overflows onto land due to extreme rain, or high winds and storms on the coast.
Global Warming - A gradual increase in the overall temperature of the earth's atmosphere generally attributed to the greenhouse effect.
Impermeable Surface – Solid surfaces that do not allow water to pass through. Examples include asphalt, concrete, stone, and brick.
Marsh – Soft wet land in low elevation where water covers the ground for long periods of time. Marshes typically have lots of grasses growing in them.
Permeable Surface – A surface that allows water to flow through or be absorbed. Examples include gravel, soil, and grass.
Redlining – An illegal discriminatory practice where financial services such as credit, loans, and insurance are denied based off the racial characteristics of the applicant’s neighborhood.  
Resiliency - The ability to withstand or to recover quickly from difficulties, such as extreme weather.
River Flooding – Streams and rivers have more water than they are capable of handling, forcing water to overflow into nearby land. This type of flooding is seen during extreme rain events or long periods of heat that melt large amounts of snow and glacial ice.
Urban Flooding – When there is more water than what the drainage systems (sewers and stormwater drains) can handle. This is usually caused by extreme rain events.
Severe Weather – A weather event that poses significant threats to life, property, or causes a major change in our day-to-day lives. This includes weather such as tornadoes, hurricanes, or thunderstorms. It also includes events such as extreme heat or cold, flooding, and more.
Topographic Map – A map that uses lines to represent elevation to show the shape of the Earth’s surface. The lines can show the height and shape of land formations, the steepness of slopes, and how deep bodies of water are.

