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 TEACHER OVERVIEW 
Human Systems 

9th ð 12th Grade 

Nature Vision Student Packet 

The materials contained within have been created by Nature Vision, an environmental  
education nonprofit organization that brings programming to schools and local greenspaces 
for over 70,000 PreK-12th grade students each year in King and Snohomish Counties. This 
work from home curriculum materials packet is designed to foster an understanding of the 
importance of water and its integral role in supporting life and shaping our planet. Packets 
can be completed either independently or with the help of an adult caregiver. Each day of 
the week offers materials building on previous days learning, offering a variety of activities 
including, art, writing, and field exploration. 

These materials are provided to you by City of Auburn Utilities, City of Bothell, City of 
Lynnwood, and grants from King County Flood Control District, and King County 
Wastewater Treatment Division. Learn more by visiting:  
¶ City of Auburn Utilities: https://www.auburnwa.gov/city_hall/public_works  
¶ City of Bothell: http://www.bothellwa.gov/surfacewater 
¶ City of Lynnwood: https://www.lynnwoodwa.gov/Home  
¶ King County Flood Control District: https://www.kingcounty.gov/services/environment/
water-and-land/flooding/flood-control-zone-district.aspx  
¶ King County Wastewater Treatment Division: https://www.kingcounty.gov/depts/dnrp/
wtd.aspx  

Thanks to Cascade Water Alliance for providing the accompanying series of  
student packets: Ecosystems, Watersheds, and Humans and Water. To learn more please 
visit: https://cascadewater.org/. 

This unit supports NGSS Performance Expectations across various disciplines, as well as 
supporting K-12 Integrated Environmental and Sustainability Standards. These are listed at 
the bottom of this page. Teachers will be supplied with PDF formats of materials to be 
emailed to families, or teachers may print and send to students to complete at home.  

Students will begin with an overview of our stormwater system. Then, they will design their 
own solutions to stormwater problems. Students will learn about the differences in our 
wastewater system and how access to sanitation varies around the world. Lastly, students 
will learn the importance of communities working together to care for our water resources.  

If you have any further questions or concerns regarding this packet, please email our Office 
Coordinator at info@naturevision.org.  

Grades 9-12 
Supports NGSS Performance Expectations: HS-ESS2-5, HS-ESS3-1, HS-ESS3-4,  
HS-ESS3-6, HS-ETS1-1, HS-ETS1-3. 
 
 
 
 
 
 

 
 

Stay connected with Nature Vision! Follow us for updates @naturevision.org  

Grades 9-12 

Day 1 - Stormwater Basics 

Day 2 - Engineering Stormwater Solutions 

Day 3 - Green Stormwater Infrastructure 

Day 4 - Wastewater Basics 

Day 5 - Stewardship 

https://www.auburnwa.gov/city_hall/public_works
http://www.bothellwa.gov/surfacewater
https://www.lynnwoodwa.gov/Home
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://cascadewater.org/
mailto:info@naturevision.org
https://www.nextgenscience.org/pe/hs-ess2-5-earths-systems
https://www.nextgenscience.org/pe/hs-ess3-1-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-6-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ets1-1-engineering-design
https://www.nextgenscience.org/pe/hs-ets1-3-engineering-design
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Unless otherwise noted, images courtesy of freepik.com 

Welcome to Nature Visionôs student packet for home use. Nature Vision is an  
environmental education nonprofit organization that brings programming to schools and 
local greenspaces for over 70,000 PreK-12th grade students each year in King and 
Snohomish Counties. We are excited to be offering this version of our programming 
directly to students at home!  
 

This packet is designed to be completed over the course of one week, with each day 
focusing on a different aspect of environmental science and stewardship. The majority 
of these materials can be completed independently, but we thought it would be  
important to provide background information for any adults who may be helping to  
complete or answer questions. Weôve included the basic learning objectives for each 
day along with some vocabulary.  
 

These materials are provided to you by City of Auburn Utilities, City of Bothell, City of 
Lynnwood, and grants from King County Flood Control District, and King County 
Wastewater Treatment Division. Learn more about caring for our water by visiting:  
¶ City of Auburn Utilities: https://www.auburnwa.gov/city_hall/public_works  
¶ City of Bothell: http://www.bothellwa.gov/surfacewater 
¶ City of Lynnwood: https://www.lynnwoodwa.gov/Home  
¶ King County Flood Control District: https://www.kingcounty.gov/services/
environment/water-and-land/flooding/flood-control-zone-district.aspx  
¶ King County Wastewater Treatment Division: https://www.kingcounty.gov/depts/
dnrp/wtd.aspx  

 

Challenge yourself to post all the things you are doing with your friends and family to 
prevent pollution and protect our water! 
¶ City of Auburn Utilities: Tag @auburnwa and include the hashtag #auburnwa 
¶ City of Bothell: Tag @BothellWaUSA and include the hashtag 
#PugetSoundStartsHere 
¶ City of Lynnwood: Tag @LynnwoodWA and include the hashtag #Lynnwood 
¶ King County Flood Control District: Tag @KingCountyDNRP 
¶ King County Wastewater Treatment Division: Tag @kingcountywtd  

Thanks to Cascade Water Alliance for providing the accompanying series of student 
packets: Ecosystems, Watersheds, and Humans and Water. To learn more please visit: 
https://cascadewater.org/. 

Please contact info@naturevision.org with any questions or concerns. 
Stay connected with Nature Vision! Follow us for updates @naturevisionorg 

NOTE: Students may require support in reading directions and/or completing some 
tasks.  

PARENT/CAREGIVER OVERVIEW 
Human Systems 

9th ð 12th Grade 

https://www.auburnwa.gov/city_hall/public_works
http://www.bothellwa.gov/surfacewater
https://www.lynnwoodwa.gov/Home
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/services/environment/water-and-land/flooding/flood-control-zone-district.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://www.kingcounty.gov/depts/dnrp/wtd.aspx
https://cascadewater.org/
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Background Information: Storm drains and sewers are both systems that humans 
have built to manage water; however, they function in very different ways. It is        
important to know the differences between these two systems in order to be better 
stewards of our waterways and earth. 
 
Learning Objectives: Students will learn about the differences between water that 
goes through a storm drain system and water that goes through a sewer system. 
They will understand the path that water takes through the storm drain system from  
neighborhoods to local bodies of water. Lastly, they will understand how human  
behavior can impact the health of water bodies in their region. 
 
Main Activity: Stormwater Investigation 
¶ Overview: Students take a walk around their neighborhood or street to collect 
data and draw conclusions about the effectiveness of stormwater management in 
their area  
¶ Parent/Caregiver Tasks: Provide supervision and accompany the student on 
their walk 

Optional Activity: Puget Soundkeeper Strategies  
¶ Overview: Students read about a local organizationôs strategies for keeping  
Puget Soundôs water healthy and answer questions 
¶ Parent/Caregiver Tasks: None 

Optional Activity: Stormwater Stewardship Challenge 
¶ Overview: Students complete a daily stewardship challenge related to pollution 
prevention 
¶ Parent/Caregiver Tasks: If possible, help the student share their work on social 
media 

PARENT/CAREGIVER OVERVIEW: DAY 1 

Stormwater Basics 
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Background Information: Our stormwater is not filtered before it is released to the 
nearest body of water. It is important that we design ways to keep stormwater as 
clean as possible so it does not impact our environment. People have designed 
many different solutions to the problem of polluted stormwater. 
 
Learning Objectives: Students will analyze existing ideas for cleaning stormwater in 
order to design their own system. 
 
Main Activity: Engineering Solutions 
¶ Overview: Students learn about various solutions for capturing litter and other 
contamination, explore how they are similar and different, and design their own 
stormwater solution 
¶ Parent/Caregiver Tasks: None 

Optional Activity: Choosing a Solution for Your Community 
¶ Overview: Students choose an engineered solution from the previous activity 
and write a letter advocating for their community solution 
¶ Parent/Caregiver Tasks: None 

Optional Activity: Stormwater Stewardship Challenge 
¶ Overview: Students complete a daily stewardship challenge related to pollution 
prevention 
¶ Parent/Caregiver Tasks: If possible, help the student share their work on social 
media 

PARENT/CAREGIVER OVERVIEW: DAY 2 

Engineering Stormwater Solutions 
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Background Information: In order to solve some of the issues we face when  
managing our stormwater, communities are working to mimic the role that natural 
pervious surfaces play in absorbing, cleaning, and slowing down stormwater. These  
include bioswales, green roofs, rain barrels, rain gardens, and permeable pavement. 
These are collectively known as Green Stormwater Infrastructure, or GSI. 
 
Learning Objectives: Students learn the various types of GSI that are available for 
communities and how they help us to manage our built environment. 
 
Main Activity: GSI Engineering 
¶ Overview: Students engineer a solution to excess rainwater by learning about 
GSI, how it works, and the role native plants play before designing their own  
examples 
¶ Parent/Caregiver Tasks: None 

Optional Activity: GSI Video 
¶ Overview: Students see some of the real world examples of GSI in place in our 
region today and how they compare to their own designs 
¶ Parent/Caregiver Tasks: Provide permission and technical support when  
conducting research 

Optional Activity: Stormwater Stewardship Challenge 
¶ Overview: Students complete a daily stewardship challenge related to pollution 
prevention 
¶ Parent/Caregiver Tasks: If possible, help the student share their work on social 
media 

PARENT/CAREGIVER OVERVIEW: DAY 3 

Green Stormwater Infrastructure 
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Background Information: Along with stormwater, one of the issues facing our  
environment is the management of our wastewater. This is all of the water that 
comes from drains in our homes. Wastewater is cleaned thoroughly before being 
piped to the Puget Sound. 
 
Learning Objectives: Students learn how our wastewater system works, what can 
be handled by that system, and what they can do to help support it. In addition, they 
will learn how our wastewater system differs from other communities that have  
different systems, or do not have access to wastewater sanitation or running water. 
 
Main Activity: Wastewater Debate 
¶ Overview: Students explore both sides of an issue and decide if they believe 
wastewater infrastructure is needed for the City of Victoria, B.C. 

¶ Parent/Caregiver Tasks: None 

Optional Activity: Sanitation, Treatment Access, and Design 
¶ Overview: Students will design a solution to managing waste for communities 
with little access to running water 
¶ Parent/Caregiver Tasks: None  

Optional Activity: Stormwater Stewardship Challenge 
¶ Overview: Students complete a daily stewardship challenge related to pollution 
prevention 
¶ Parent/Caregiver Tasks: If possible, help the student share their work on social 
media 

PARENT/CAREGIVER OVERVIEW: DAY 4 

Wastewater Basics 
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Background Information: Stewardship is how we care for the world around us. 
Sometimes this means taking direct action to solve a problem, and sometimes this 
means that we can help solve a problem by encouraging other people to care about 
the issue as well. The way that we all treat our stormwater and wastewater has a big 
impact on the environment and the health of people and animals. 
 
Learning Objectives: Students will understand the importance of caring for the  
natural world by learning about some of the work that people have done in our region 
to help make our water bodies cleaner and healthier. 
 
Main Activity: Creative Writing 
¶ Overview: Students will create a piece of writing focused on stewardship to  
encourage others to care of the natural world 
¶ Parent/Caregiver Tasks: None  

Optional Activity: Whatôs in Your Home 
¶ Overview: Students explore the various cleaners and personal hygiene products 
in their home, researching if they contain potentially dangerous ingredients, and if 
there are gentler solutions that can be used 
¶ Parent/Caregiver Tasks: Provide permission and technical support when  
conducting research 

Optional Activity: Stormwater Stewardship Challenge 
¶ Overview: Students complete a daily stewardship challenge related to pollution 
prevention 
¶ Parent/Caregiver Tasks: If possible, help the student share their work on social 
media 

PARENT/CAREGIVER OVERVIEW: DAY 5 

Stewardship 
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DAY 1 
Catch basin: A reservoir for collecting surface drainage or runoff 
Pollutant: A substance that makes something (such as air or water) impure and often 
unsafe 
Storm drain: An outside drain that carries water from neighborhoods to water bodies 
Water runoff: Excess water draining away from land or buildings, like the overflow of 
water that drains off of your driveway  
 
DAY 2 
Impervious: Does not allow water and particles within to absorb or pass through it 
Pervious: Allowing water and particles within to soak in and pass through the surface 
Infiltrate: Water on the ground being absorbed by the soil 
Innovative: Involving new and original methods 
Drain sock: A design that goes directly on the pipe to help clean stormwater by  
catching trash 
Water goat: A design that floats and collects trash to help clean stormwater before it 
goes to large bodies of water 
Ultra-Storm Drain Filter: A stormwater solution installed directly into the storm drain 
catch basin to filter stormwater runoff 
 
DAY 3 
Bioswale: A channel filled with vegetation to both direct and absorb water 
Green Stormwater Infrastructure: Solutions to stormwater issues that mimic the  
natural world 
Native plants: Plants that have evolved to grow in a particular climate  
Rain garden: A shallow, bowl-shaped garden full of native plants designed to absorb 
water  
Rain barrels: Similar to cisterns, used for collecting water from gutters 
Permeable pavement: Pavement that allows for water to pass through it 
 
DAY 4 
Biosolids: Fertilizer made from human waste 
Digester: Area where biosolids are created 
Engineers: People who design water systems 
Membrane Filters: Filters that remove bacteria and 99% of water contamination 
Microbes: Good bacteria that help to break down parts of our wastewater 
Settling tank: Where the light and heavy parts of wastewater are separated 
Treatment plant: Where our wastewater is cleaned before being sent back to nature 
Wastewater: The water that comes from the drains in our homes 
FOG: Fats, oils, and grease from cooking that can clog our pipes and drains 
 
DAY 5 
Stewardship: Caring for the world around us; being a protector 

PARENT/CAREGIVER OVERVIEW: VOCABULARY 
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Water quality affects the health of local communities, our waterways, and our  
environment in general. Our communities have systems in place that are designed and  
developed by engineers to help with water quality management. Stormwater runoff is 
the leading cause of water pollution in urban and suburban areas due to the high  
percentage of impervious surfaces such as roadways, parking lots, and rooftops.  
Pollution enters into the stormwater runoff when it washes over these impervious  
surfaces, picking up sediment, oil and grease, heavy metals, bacteria, trash, and other 
pollutants from the urban landscape. 
 
Storm drains and sewers are both systems that humans have built to take care 
of water; however, they function in very different ways. It is important to know the       
differences between these two systems in order to be better stewards of our  
waterways and our planet.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the difference between a storm drain system and a sewer system (also called 
sanitary sewers)? Both storm drains and sewer systems involve water moving through 
pipes, but the similarity ends there. What happens to the water in the two systems is 
very different.  
 
 

DAY 1 

Stormwater Basics 

Storm Drain 

Sewer Cover 
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Today weôre going to focus on the storm drain system. Storm drains are part of a  
system designed to carry extra water off of the streets and into catch basins when it 
rains. When there is too much water for the soil to soak up, the water needs someplace 
to go. This is why engineers have installed storm drains! Unfortunately, stormwater  
carries runoff with pollutants from washing your car, gardening, and more, which 
means that pollutants can find their way into the storm drains too. This system is not 
designed to carry sewage or accept hazardous wastes. The runoff is carried through an  
underground system that ends up in nearby rivers, streams, lakes, wetlands, and  
ultimately the Puget Sound. Itôs important to note that the water in a storm drain system 
is untreated water, so it can carry pollutants with it to our bodies of water.  
 

 
Source: http://onetruckeeriver.org/2019/03/rain-rain-go-away-in-the-storm-drain/  

 

 

http://onetruckeeriver.org/2019/03/rain-rain-go-away-in-the-storm-drain/
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Source: https://www.bellinghamma.org/department-public-works/pages/stormwater-information-updated  

 

What can you do to help the different systems stay clean and working well? 
¶ Let only rainwater go down storm drains 
¶ Avoid littering  
¶ Repair leaks in your vehicle (i.e. oil, antifreeze) 
¶ Recycle motor oil, and properly dispose of hazardous waste 
¶ Pick up after your pet (scoop that poop and throw it in the trash) 
¶ Donôt pour paints, cleaners, or household chemicals into any drain 
¶ Use the commercial car wash instead of washing cars on the street or driveway 
¶ Use compost instead of chemical fertilizers  
¶ Never pour anything into a storm drain 
¶ Plant rain gardens and native plants 

Vocabulary 
Catch basin: A reservoir for collecting surface drainage or runoff 
Pollutant: A substance that makes something (such as air or water) impure and often unsafe 
Storm drain: An outside drain that carries water from neighborhoods to water bodies 
Water runoff: Excess water draining away from land or buildings, like the overflow of water 
that drains off of your driveway that drains off of your driveway  

https://www.bellinghamma.org/department-public-works/pages/stormwater-information-updated
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Materials: Writing utensil 

Storm drain systems serve a very important purpose in our neighborhoods. You have  
walked past numerous storm drains in your neighborhood probably without even noticing 
them. The times that we do take notice of the storm drain system is when something might 
not be working like it should. For example, when a catch basin is clogged, it might cause  
noticeable flooding in the surrounding area. Catch basins use a grate to filter out large debris 
while collecting and redirecting water. Most of this debris consists of sticks or leaves, though 
sometimes trash can collect inside a catch basin as well. These concrete catch basins will 
have an inlet and outlet pipe. When the water in the basin reaches a certain level, it will  
travel down the outlet pipe to a new location. Using this information, letôs investigate the 
state of the storm drain system in your neighborhood. 

Main Activity 

Stormwater Investigation 

With an adult, take a walk around your neighborhood, or even just down your street, and  
collect data about stormwater management in your area. If you cannot go outside, you may 
look at the diagram provided. While doing so, answer the questions on the next page. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Jiang, Sunny & Lim, Keah Ying & Huang, Eric (Xiao) & McCarthy, David & Hamilton, Andrew. 
(2015). Human and environmental health risks and benefits associated with use of urban stormwater. 
Wiley Interdisciplinary Reviews: Water. 2. 10.1002/wat2.1107. 
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Neighborhood Stormwater Data Worksheet  

When going outside to complete this activity, please ask an adult to accompany you. 

  

Take a walk around your neighborhood or even just down your street. Using this sheet as a 
guide, collect data and draw conclusions about stormwater management in your area. 

 

Name of neighborhood/city: ____________________________________________________ 

Number of storm drains/catch basins on your block: _________________________________ 

Where do the catch basins appear to be located? Is there a pattern?  

___________________________________________________________________________ 

Have the roads, curbs, and sidewalks been designed to direct stormwater into the catch  
basins? How?  

___________________________________________________________________________ 

___________________________________________________________________________ 

How effectively do the storm drains in your neighborhood seem to be working? What evidence 
leads you to draw this conclusion?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Number of sewer covers (also known as manhole covers) on your block?_________________ 

Have the roads, curbs, and/or other surfaces been designed differently around the  
sewer covers than the catch basins? How? Why do you think that this is?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Other evidence of stormwater management that I have observed in my neighborhood (check 
all that apply): 

Wetland 

Water retention pond 

Rain gardens on private land (yard) 

Rain gardens on public/city land 

Do you see any problems in your neighborhood that are causing stormwater to not drain  
properly?  

___________________________________________________________________________ 

If so, can you think of a solution to the problem? What would you do?  

___________________________________________________________________________ 

___________________________________________________________________________ 
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Materials: Writing utensil 

One organization that is working to keep Puget Sound clean and healthy is the Puget  
Soundkeeper Alliance. They work with scientists, businesses, and community members to 
monitor and care for the health of the Puget Sound. Letôs see what theyôre up to! 

Optional Activity 

Puget Soundkeeper Strategies 

Below are their three main areas of focus: (1) monitoring and enforcement, (2) policy and  
civic engagement, and (3) education and stewardship. The text below and on the following 
pages covers their action strategies and the impact they have had on stormwater in the Puget 
Sound. Read this text, then answer the following questions in the space provided. 

¶ How do you see each of the strategies of Puget Soundkeeper Alliance at work in their 
work with stormwater runoff?  

¶ In what ways has Puget Soundkeeper Alliance impacted stormwater infrastructure         
development? 

¶ What actions are Puget Soundkeeper Alliance currently working on to prevent industrial 
stormwater runoff? 

¶ How is Puget Soundkeeper Alliance encouraging education and stewardship? 

¶ Which of these areas do you think are most effective for Puget Soundkeeper Alliance to 
pursue? Why? 

Strategies 
 

ñWe accomplish our mission by actively patrolling the waters of Puget Sound, enforcing the 
Clean Water Act, engaging with businesses, government, agencies and community members, 
and pursuing strong policy and proactive solutions to the problem of toxic pollution. 
 
Monitoring and Enforcement 
Puget Soundkeeper is on the water every week, year round. We patrol Puget Sound and its 
tributaries looking for illegal pollution and enforce the Clean Water Act, working to bring  
polluters into compliance with the law and represent the rights of the community. 
 
Policy and Civic Engagement 
Soundkeeper is deeply engaged in conversations around policy changes that impact the 
Sound, and we strive to provide the best and most current information to our members. We 
tackle complex issues that need thoughtful solutions. 
 
Education and Stewardship 
Soundkeeper partners with businesses, government and individuals to stop pollution before it 
enters Puget Sound. We work to raise awareness and encourage responsible stewardship of 
the waterways we call home.ò 
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Polluted Stormwater Runoff 

Polluted stormwater is the number one toxic threat to Puget Sound, and Soundkeeper works 
to create policy, enforce pollution permits, and educate citizens about best practices to reduce 
the impact of stormwater pollution. 

Polluted stormwater runoff is the number one source of toxic pollution to Puget Sound 
and surrounding waterways.  

Development in urban areas can cover as much as ninety percent of land with pavement. 
When it rains, the water doesnôt soak into the ground but runs over the surface, collecting  
anything deposited there and dumping it directly into our waterways. Studies have shown that 
the pollutants in stormwater runoff can kill Coho salmon in as little as three hours, and  
although many solutions exist, implementation is often a struggle. Soundkeeper works to  
enforce pollution permits for local businesses and influence the limits imposed by those  
permits to keep waterways clean and protected, as well as providing resources and support 
for citizens intent on improving their individual footprint.  

Low-Impact Development 

Itôs far more effective to prevent pollution than to deal with the aftermath. Low-impact  
development has been a focus of Soundkeeperôs advocacy efforts for a long time. Low-impact 
development means using green infrastructure techniques that allow stormwater to filter into 
the ground, rather than running over impermeable surfaces. This mimics natureôs ability to 
store rainfall where it lands, which slows the rate of runoff and can be hugely effective at  
removing pollutants. Permeable concrete, rain gardens, and vegetated buffers along  
waterways and roadways are proven ways of accomplishing this goal. 

Over the past ten years Soundkeeper has challenged highway stormwater permits, pushing 
for retrofits that would reduce polluted runoff from Washington State roads, and fought hard 
for low-impact development to be required by the Department of Ecologyôs municipal  
stormwater permits, which are the main regulatory tool statewide for preventing polluted runoff 
from damaging water quality and public health. 

Current Actions 

2019 

On July 31, 2019, Puget Soundkeeper appealed the Phase I and Phase II Municipal  
Stormwater Permits issued by WA Dept of Ecology. These permits regulate stormwater from 
developed or built-out environments in cities and counties in western Washington. The appeal 
is to the Pollution Control Hearings Board (PCHB), an administrative board providing judicial 
oversight of clean water permits issued by Washington State agencies. Our goal is an order 
from the PCHB requiring Ecology to rewrite the permits to comply with legal requirements and 
correct the defects which make parts of the permit ineffectual. Puget Soundkeeper is  
represented by Earthjustice in this appeal. Read more about why we appealed and the  
specific changes weôd like to see in these permits. 

2017 

Our legal challenges succeeded, making LID a mandatory part of new development and  
redevelopment in urban areas around Puget Sound. But this is a huge shift in how we  
approach development, and it requires that local leaders stand strong and that Ecology  
enforces violations of the new development codes once they are in place. If the new  
requirements are taken seriously, Puget Sound health will benefit. In 2017 Soundkeeper 
helped to develop Natureôs Scorecard, a tool for measuring how well municipalities throughout 
Puget Sound are meeting new LID requirements. You can see the full report online 
at naturesscorecard.com. 
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Industrial Stormwater 

Because industrial sites often handle materials that pose a toxic threat to waterways, such as 
petroleum products and harmful chemicals, good industrial stormwater management is critical 
to protect water quality and human health. Over 1,000 facilities across Washington have  
industrial stormwater permits that regulate what they can discharge to local waterways. The 
permits are regulated by the Department of Ecology, but enforcement is spotty, and many 
sites bypass best practices that could greatly reduce the toxic burden on Puget Sound waters. 

Soundkeeper works to keep industrial stormwater pollution out of the Sound by advocating for 
strong industrial stormwater regulations and pursuing Clean Water Act litigation against  
facilities that are in violation of their stormwater discharge permit, focusing on the worst  
offenders. Since 1984, Soundkeeper has taken action against over a hundred facilities and 
won every case. On average, our settlements control 124 million gallons of stormwater per 
year. 

What most often happens is that facilities reach a cooperative agreement with Soundkeeper 
and our legal team. They must come into compliance with their permit, monitor their discharge 
appropriately, and pay a sum determined by the court. That money goes to the Puget Sound 
Restoration and Mitigation Fund, a grant program administered by the Rose Foundation that 
fuels restoration projects in the Puget Sound region to repair the damage done by pollution. 

We also track the progress of the permits that set pollutant discharge limits for different types 
of facilities. Permits are reviewed and updated every five years. Soundkeeper reviews and 
comments on proposed changes to the permits whenever they are renewed, aiming for the 
strongest possible protections to Puget Sound waterways. 

Current Actions 

At any given time, Soundkeeper has around ten active Clean Water Act cases to bring  
industrial polluters into compliance. Our field director and legal team work closely to identify 
high priority sites and determine where our work could make the most impact. In 2015 we  
settled cases against SSA Terminals, ABF Freight, and Rainier Petroleum involving violations 
of their stormwater permits, resulting in a total of $496,250 paid to the Puget Sound  
Restoration Fund. We also won a permit appeal that resulted in stronger regulation of  
polychlorinated biphenyls (PCBs), which are persistent, bioaccumulative and highly toxic. 
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Education and Prevention 

Thereôs much that individual citizens can do to help mitigate the problem of stormwater runoff. 
Much of the contamination that washes into Puget Sound comes from our everyday  
activitiesðlawn fertilizer, pet poop, oil and grease from vehicles, improperly handled home 
chemicals, pharmaceuticals and even cosmetics show up in our waters. 

Soundkeeper works with key partners like EnviroStars and ECOSS to get the word out about 
the problem of stormwater and how individuals can help. Over the years, weôve promoted 
the RainWise program, which offers rebates for homeowners who install rain gardens in  
targeted areas and talked to thousands of volunteers and concerned citizens about  
stormwater issues. 

Current Actions 

Soundkeeper currently monitors water quality with the Mussel Watch program and  
conducts surveys of salmon in Longfellow Creek, which is heavily impacted by stormwater 
pollution. These activities engage local residents who care about the health of the Sound and 
provide information to scientists trying to quantify the magnitude of the stormwater problem 
and come up with solutions. Soundkeeper also participated in Donôt Drip and Drive, an 
award-winning regional campaign to tackle the problem of automobile leaks, which send over 
seven million quarts of oil and other fluids onto Puget Sound roadways each year. 

 

After reading the text above, answer the following questions: 

¶ How do you see each of the strategies of Puget Soundkeeper Alliance at work in their 
work with stormwater runoff?  

 

 

 

 

 

 

 

¶ In what ways has Puget Soundkeeper Alliance impacted stormwater infrastructure         
development? 

 

 

 

 

 

 

(Questions continue on next page) 

http://www.envirostars.org/
http://www.ecoss.org/
http://www.700milliongallons.org/rainwise/
https://pugetsoundkeeper.org/2014/11/18/longfellow-creek-salmon-surveys/
http://www.fixcarleaks.org/
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¶ What actions are Puget Soundkeeper Alliance currently working on to prevent industrial 
stormwater runoff? 

 

 

 

 

 

 

¶ How is Puget Soundkeeper Alliance encouraging education and stewardship? 

 

 

 

 

 

 

 

¶ Which of these areas do you think are most effective for Puget Soundkeeper Alliance to 
pursue? Why? 
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Materials: Writing utensil, computer/phone/tablet, internet connection 

A stakeholder is a person or group of people that has a stake in an issue or project.  
Stakeholders can be aware and interested, or they can also be unaware but still impacted. 
They have the potential to provide important opinions and information that will guide an  
issue towards a solution or a project to be completed. They could also have the opposite 
effect as well. A robust list of stakeholders is vital to the success of a project. Your friends, 
family, neighbors, teacher, classmates, city leaders, other community members, and you 
can be a stakeholder. Different stakeholders with different thoughts allow you to understand 
a problem as a whole. They can help determine potential solutions but also limits to what is 
possible.  

Optional Activity 

Stormwater Stewardship Challenge for Day 1 

The storm drain system contributes to the decline of water quality throughout our waterways. 
Raising awareness on this issue can be an effective pollution prevention solution. To start 
sharing your knowledge, you need to determine a list of stakeholders. These are people who 
may be interested in this issue, eager to learn more, or are experts on this issue and can  
become a resource for your list. The list can also include stakeholders that disagree with your 
own opinion. For example, you neighbor could possibly not understand how storm drains  
function and not share your passion to fix this problem. They are still an important stakeholder 
because they are impacted regardless. This stakeholder has given you something that  
requires your focus: ensure your solution idea includes a persuasive argument that is backed 
with scientific evidence!  
 
Create a list of stakeholders in the table on the next page. With an adult, determine best  
method of communication with these individuals. Record your reason for listing this individual 
as a stakeholder. How are they impacted by stormwater pollution or why might they be  
interested? 
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To share your work, post your challenge to Facebook and/or Instagram (with an adult) so  
other people in your community can learn, too! Donôt forget to tag @naturevisionorg in your 
post! Do you live in Auburn, Bothell, Lynnwood, or King County? Use the hashtags and tag the 
city or county group below. They want to see all the work you are doing to keep our water 
clean!  
¶ If you live in City of Auburn: Tag @auburnwa and include the hashtag #auburnwa 
¶ If you live in City of Bothell: Tag @BothellWaUSA and include the hashtag 
#PugetSoundStartsHere 
¶ If you live in City of Lynnwood: Tag @LynnwoodWA and include the hashtag #Lynnwood 
¶ If you live in King County: Tag @KingCountyDNRP and @kingcountywtd 

Stakeholders! Name 
Best method of  
communication? 

Why do you consider 
this person a  
stakeholder? 

Stakeholder #1:       

Stakeholder #2:       

Stakeholder #3:       

Stakeholder #4:       

Stakeholder #5:       

Stakeholder #6:       
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Our cities and towns usually contain many areas with pavement, roads, and sidewalks. 
These materials are impervious and do not absorb water. Everything that is not  
absorbed by the environment or that falls on an impervious surface is carried by  
rainwater to a storm drain. This includes pollution, litter, animal waste, chemicals, oils, 
sediment, etc. which find their way into the storm drain, travelling directly to a local 
stream or water body. Impervious surfaces also channel water very quickly, which  
increases the flow of streams. The high rate of flow can lead to the rapid transport of 
pollutants and also contributes to erosion, landslides, and flooding.  
 
Pervious surfaces, or areas with grass and soil that allow water to soak into the 
ground, generally help control water and help filter out pollutants. Whether or not an 
area has pervious or impervious surfaces has a big impact on the way the water moves 
through the environment and whether it picks up and carries any pollutants with it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: http://www.stormwater.allianceforthebay.org/glossary-of-terms/impervious 

 
Storm drains are important to prevent flooding on impervious surfaces, where the water 
cannot infiltrate into the ground.  
 
Now that we know why storm drains are important, letôs think about a few problems that 
storm drains could cause. Our stormwater does not get filtered or treated, so it carries 
pollution into the nearest body of water. Any litter, oil, or chemicals that are on our 
roads and driveways can end up in a storm drain during a rain event. Large pieces of 
trash, dead leaves, and soil can also block storm drains, stopping water from flowing 
through, which leads to flooding on streets. 

DAY 2 

Engineering Stormwater Solutions 

http://www.stormwater.allianceforthebay.org/glossary-of-terms/impervious


 

22 

Today, we will be looking at three different innovative solutions to these stormwater 
pollution problems. Each of these solutions has benefits and drawbacks. Determining 
which system is the correct choice for a community involves analyzing factors such as 
cost, ease of installation and maintenance, and the specifics needs of that community.  
 
One solution is called the water goat. The water goat is a floating system placed in the 
water to collect litter before it continues into our larger waterways. It can catch and hold 
the items that are floating on the top of the water.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Source:לhttp://www.planhillsborough.org/have-you-seen-a-water-goat/  

 
 
Another solution that people have made is called a drain sock. A drain sock is anet 
that has been fitted to the mouth of a storm drain outlet to trap litter and debris that 
washed into the system after a rainstorm. This design catches trash that is later  
emptied. These materials are then thrown away, recycled, or composted.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Source:לhttps://www.abc.net.au/news/2019-06-09/drain-sock-kwinana-pollution-solution-takes-world-by-
storm/11190266?nw=0ל  

http://www.planhillsborough.org/have-you-seen-a-water-goat/
https://www.abc.net.au/news/2019-06-09/drain-sock-kwinana-pollution-solution-takes-world-by-storm/11190266?nw=0
https://www.abc.net.au/news/2019-06-09/drain-sock-kwinana-pollution-solution-takes-world-by-storm/11190266?nw=0
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Another solution involves installing a filter inside of the storm drain, like Ultra-Storm 
Drain Filters from the company GEI Works. This system works to hold debris and  
sediment and filters out oil and other contaminants.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Source: https://www.silt-barriers.com/stormdrainfilters.html 

Vocabulary 
Impervious: Does not allow water and particles within to absorb or pass through it 
Pervious: Allowing water and particles within to soak in and pass through the surface 
Infiltrate: Water on the ground being absorbed by the soil 
Innovative: Involving new and original methods 
Drain sock: A design that goes directly on the pipe to help clean stormwater by catching trash 
Water goat: A design that floats and collects trash to help clean stormwater before it goes to 
large bodies of water 
Ultra-Storm Drain Filter: A stormwater solution installed directly into the storm drain catch 
basin to filter stormwater runoff 

https://www.silt-barriers.com/stormdrainfilters.html

