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Engineering Solutions
SECONDARY STORMWATER CURRICULUM

INTRODUCTION
The purpose of the Engineering Solutions stormwater curriculum is to develop a deeper understanding
of the serious issues facing our community with stormwater runoff and specific actions we can take to
improve the quality of our water. State and federal governments have established strict regulations
regarding stormwater management, including funding to employ engineers who specialize in
stormwater solutions. Students will learn what these engineers do and replicate the thinking process
they use when they problem solve solutions to polluted stormwater runoff.
The three-week unit begins with students investigating the role of the stormwater engineer using
online resources, responding to research questions, and writing an essay explaining the role and job
description for a stormwater engineer. Students practice and apply Common Core ELA standards when
they read complex materials, take notes, and synthesize their learning through research questions and
an essay. Through this investigative process, the students build background knowledge that is
fundamental to the problem solving process making up the remainder of the unit, which follows the
engineering design process of the Next Generation Science Standards.
There are 2 pre-lessons; one on watersheds and the other on pervious and impervious surfaces.
After learning more about stormwater runoff and solutions to the problem, students will map their
school yards to better understand the issues facing the stormwater engineer. Students will bring the
eyes of the stormwater engineer to the process and look critically at the design of the school yard,
consider solutions to improve runoff, and note how stakeholders might be impacted by any possible
solution.
After evaluating proposed solutions, the students will select one action to recommend for
implementation. Students will consider stakeholder priorities in their selection as well as
environmental impact. After carefully evaluating the options for their schoolyard, the students will
outline a specific implementation plan including how they might test the success of their plans. Testing
will include visual as well as quantitative documentation. Students will submit their plans to the district
administration for possible implementation.
Throughout this unit, students will grapple first hand with the problems we face with stormwater
management and the important role of the engineer in problem solving issues and generating solutions.
This is at the heart of Engineering Design (See graphic next page).
As they progress through schools, young people should develop skill in analyzing problems, locating and
evaluating solutions, and implementing viable plans for improvement. The Engineering Solutions
curriculum provides opportunities to be problem solvers and creative thinkers, to value the role of the
engineer, and to engage in meaningful activities that promote a healthier Puget Sound.
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Engineering Solutions
STORMWATER CURRICULUM

Essential Questions:
1. What is the role of the Stormwater Engineer and how do they solve
problems?
2. What issues do we face as both a school and local community with
stormwater runoff and pollution?
3. Who are the stakeholders in managing stormwater runoff and pollution
and what are their interests?
4. What are solutions for managing stormwater runoff and pollution,
including pluses and minuses?
5. What plan will we propose to address stormwater runoff and pollution on
our school campus?
6. How might the implementation of our plan be tested and evaluated
over time?
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ENGINEERING DESIGN-Middle School
Next Generation Science Standards
Appendix I – Engineering Design in the NGSS

Define

Lesson 7-Evaluating Possible Solutions
Lesson 8-Testing the Solution: Investigating
and Modeling
Lesson 9-Developing, Implementing, and
Testing Our Preferred Plan

Attend to precision of
criteria and constraints
and considerations likely
to
limit possible
solutions
Identify
situations
that
people want to change
as problems that can be
solved through
engineering

Optimize
Use systematic processes
to iteratively test and
refine a solution

Lesson 1 –What is the Role of a Stormwater
Engineer?
Lesson 2-Defining the Problem
Lesson 3-Researching the Problem
Lesson 7-Evaluating Possible Solutions

Lesson 5-Exploring Possible Solutions
Lesson 6-Exploring Possible Solutions:
Mapping Our Campus
Lesson 7-Evaluating Possible Solutions

Develop
Solutions
Combine parts of different
solutions to create new
solutions
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Engineering Design-High School
Next Generation Science Standards
Appendix I – Engineering Design in the NGSS

Define

Lesson 7-Evaluating Possible Solutions
Lesson 8-Testing the Solution: Investigating
and Modeling
Lesson 9-Developing, Implementing, and
Testing Our Preferred Plan

Attend to a broad range of
considerations in criteria
and constraints for
problems
of social
and
Identify
situations
that
global
significance
people
want
to change
as problems that can be
solved through
engineering

Optimize
Prioritize criteria, consider
trade-offs, and assess
social and environmental
impacts as a complex
solution is tested and
refined

Lesson 1 –What is the Role of a Stormwater
Engineer?
Lesson 2-Defining the Problem
Lesson 3-Researching the Problem
Lesson 7-Evaluating Possible Solutions

Lesson 5-Exploring Possible Solutions
Lesson 6-Exploring Possible Solutions:
Mapping Our Campus
Lesson 7-Evaluating Possible Solutions

Develop
Solutions
Break a major problem into
smaller problems that can
be solved separately
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Engineering Solutions Lesson Overview
Lesson

Activities

Concepts/Skills

Resources

Pre-Lesson 1-Finding out
about Watersheds
p. 9

Construct Models
Analyze maps

Constructing models
Map reading
Analyze

Watershed videos
Watershed component
cards
Watershed map links

Pre-Lesson 2-Changes in
the Watershed
p. 20

Analyze photos over time
Construct ExplanationsWrite Conclusions

Finding evidence
Analyzing
Constructing
explanations

Then and Now photo
links
Data Collection Sheet
Student Reading
Conclusion Sheet

1-What is the Role of a
Stormwater Engineer?
p. 31

Unit Pre-Assessment
prior to this lesson
Performance Task: Help
Wanted! Stormwater
Engineer

Summarizing
What is stormwater?
Stormwater solutions
Role of the Stormwater
Engineer

Pre-Assessment
Stormwater Videos
Essential Questions
Performance Task
Stormwater Engineer Job
Description

2-Defining the Problem:
Stormwater Pollution
p. 51

Exploring Stormwater
Runoff and Pollution
Defining the Problem

Summarizing
Problem Solving
Stormwater Runoff and
Pollution

Stormwater Videos
Stormwater Reading
Problem Solving Strategy
Chart and Graphic
Organizer
Cognitive Content
Dictionaires

3-Researching the
Problem: Best
Management Practices
(BMPs) p. 64

Define BMP’s
Create Summary Posters
Exit Slips
Home-School Connection

Summarizing
BMP’s

BMP Overview and
Examples: King County
Stormwater Pollution
Prevention Manual
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Lesson

Activities

Concepts/Skills

Resources

4-Understanding
Stakeholders
p. 89

Define Stakeholder
Explore the points of
view of the various
stakeholders:
Stakeholder Matrix
Exit Slips

Finding Evidence
Point of View
Evaluation
Stakeholder

Stakeholder Matrix

5- Exploring Possible
Solutions
p. 96

Researching Engineering
Solutions
Short Presentations to
the Class

Summarizing
Engineering Solutions

Access to the Internet
Presentation Scoring
Criteria

6- Exploring Possible
Solutions: Mapping Our
Campus
p. 101

Engineering solutions
Map the school campus
for these solutions
Neighborhood Scavenger
Hunts

Observing
Analysis

Campus Maps
Engineering symbols
Powerpoint for
Engineering Solutions

7-Evaluating Possible
Solutions
p. 108

Review possible site
improvements
Evaluate assigned
solution
Complete Evaluation
Matrix
Write Opinion Essay

Compare/Contrast
Evaluation
Stormwater Solutions
Opinion Essay

Opinion Writing Rubric
Evaluation Matrix

8-Testing the Solution:
Investigating and
Modeling
p. 112

Determine success of
solution by either
investigating or using a
model

Practices of Science
investigating
Modeling

Investigation examples
Model examples for
stormwater runoff
solutions

9-Developing,
Implementing, and
Testing Our Preferred
Plan
p. 121

Complete Project
Planning Template in
small groups
Submit plan for review
Begin Artifact Collection:
Monitoring
Implementation

Goal Setting
Project Planning

Project Planning
Template

10-Unit Reflections
p. 127

Student Self Reflections
Post-Assessments
Optional Extension:
Engineering Fair

Summarizing
Self-Reflection

Reflective questions
Judges for Engineering
Design Competition
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SECONDARY ENGINEERING SOLUTIONS STORMWATER CURRICULUM

Sample Calendar

Week 1

Monday

Tuesday

Pre-Lessons on
Watersheds if
needed for
background
student knowledge

1-What is the role of
the stormwater
engineer?

4-Understanding
Stakeholders

7-Evaluating
Possible Solutions
(continued)

Thursday

Friday

2-Defining the
Problem:
Stormwater
Pollution

3-Researching the
Problem: Best
Management
Practices

5-Exploring Possible
Solutions

6-Exploring
Possible
Solutions:
Mapping Our
Campus for
Stormwater
Solutions

7-Evaluating
Possible Solutions

8-Testing the
Solution:
Investigating and
Modeling

9.Developing,
Implementing,
and Testing Our
Preferred Plan

10. Unit Reflections

Part 1 Performance
Task: Research
Questions

Week 2

Week 3

Wednesday

Part 2 Performance
Task: Informational
Essay

Optional Extension:
Engineering FairStormwater
Solutions
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This curriculum is designed to go through engineering design as described in the Next Generation Science Standards and integrate
with English Language Arts assessment performance tasks. The curriculum can be done in its entirety or just by doing one to several
of the lessons. Here are some possibilities:

Unit Length

2 Days

3-5 Days

5-6 Days
with
Outdoor
Component

2 Weeks

1 – What is
the Role of a
Stormwater
Engineer
ELAPerformance
Task

2 – Defining
the Problem:
Stormwater
Pollution

5–
Exploring
Possible
Solutions

6–
Exploring
Possible
Solutions:
Mapping
Our
Campus

7Evaluating
Possible
Solutions

9-Developing,
Implementing,
and Testing
Our Preferred
Solution

10 – Unit
Reflections
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PRE-LESSON 1

Finding out about

Watersheds

Part 1 from Forests of Washington: Ecosystems and People Pacific

Science
Grades Secondary
Setting Indoors
Pre-Lesson 1 (1-2 50 min. classes)

Education Institute and Washington Forest Protection Association.

Materials

Overview

Part 1
o Watershed video

The class builds a demonstration model of a watershed and
identifies the parts. Then, human activities are put on the
watershed to demonstrate that we all live in a watershed. In part 2
students examine maps of their watershed and identify features
and flow of water from their school to streams, lakes and eventually
Puget Sound.

Objectives
Part 1
 Students define a watershed as, “an area of land that drains to
a particular body of water,” and identify the natural and
human components of a typical watershed.
 Students construct a model of a watershed .
Part 2
 Students use maps to locate their watershed and follow the
path of water from their school to their nearest lake or Puget
Sound.

Background
We all live in a watershed. No matter where you live, you live in a
watershed. That's because everywhere rain falls or water flows over
the land: is part of a watershed. A watershed is the entire area from
which water drains into a particular surface water body. Watersheds
can be big or small. The Columbia River in the Western United States
has a watershed that is 258,000 square miles. The biggest watershed
in the country is the Mississippi River, which drains all the land
between the Rocky Mountains and the Appalachian Mountains.
Watershed boundaries are defined by the elevation of the land, with
the highest elevation points, "ridges," marking the boundary of a
watershed. These ridges are also called, "divides.” The Continental
Divide of the U.S. for example, is in the Rocky Mountains. All the rain
and snow falling on the west side of the divide flows into the Pacific
Ocean. All the rain and snow falling on the east side of the divide,
sooner or later, ends up in the Atlantic Ocean. All water is connected.
Simple choices in our daily activities affect the quality of water that
we drink and the water that fish and other wildlife rely on.

https://www.youtube.com/watch?v=f6
3pwrMXkV4

o
o
o
o
o

Large plastic garbage bag
Spray bottle
Newspapers
Watershed Component Cards provided
Human Activity Cards to be made
with activities mentioned in lesson

Part 2
o Blue highlighters
o Watershed maps:
http://water.epa.gov/type/watersheds/

o

o

U.S. Geological Survey, Science in
your Watershed
http://water.usgs.gov/wsc/index.h
tml
Watershed address videos:
https://www.youtube.com/watch?
v=JGeOhFdhF1o
https://www.youtube.com/watch?
v=0_R6P0mj7rc

Pacific Education Institution
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Introduction: Build a Watershed
Part 1: Watershed Model

Common Core ELA Standards
o

Teacher Note: There are many watershed models and many providers
can come into the classroom and share a model with students.

Procedure
1. Ask students if they know what a watershed is. Explain that
we all might not live in a forest, but we all live in a watershed.
Explain that all water that flows into a waterway or body of
water is defined by that water body. All the water that flows
into Jones River is in the Jones River Watershed.

Glossary
o

Watershed:
The entire land area from which
water drains into a particular
surface water body such as a
lake, stream, or river.

o

Headwaters:
Where a creek, stream, river
begins – the source of that
waterway.

2. Watch the EPA watershed video for a nice visual of a
watershed
https://www.youtube.com/watch?v=f63pwrMXkV4
3. You are going to make a model of a watershed with your
students. Have students crumple up the newspapers and toss
into a pile.
4. Mark the West side of the model.

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on various topics and texts, building
on others’ ideas and expressing
their own clearly.

5. Have a student drape a large, plastic garbage bag loosely over
the crumpled newspapers. The idea is to create a hilly contour
with a mountain and a valley in the middle, sloping to the
“sea” on the West.
6. Assign one responsible student to use a spray bottle, to spray
“rain” on the mountains coming from the West forming
streams, tributaries, and lakes as it flows downhill.
7. Explain to students that the region that drains into a body of
water is the watershed for that body of water. Discuss what
another source of water might be, i.e. snow.
8. Describe to students the ridges that define a watershed in
your model. Rain and snow falling on the other side of ridges
flows to different rivers. Watersheds are defined by the
body of water they flow into.

Pacific Education Institution
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Science
Grades Secondary
Setting Indoors
Pre-Lesson 1 (1-2 50 min. classes)

Finding out about

Watersheds

9. Ask students how this model is similar to a real watershed and how it is different. You may want
to do a think, pair, share with this so that everyone has a chance to think about the comparison.
Some examples:
a.
b.
c.
d.

Similar - water flows and collects from high points to low points
Similar - water comes from West to the mountains
Different - the ground is permeable and will soak up water
Different - there are also springs in a real watershed

10. Pass out the watershed component (feature cards). Have students say what their feature is, give the
definition written on the card, and then place the card where it might be on the watershed model.
The components are:
Puget Sound - a large salt water estuary fed by highly seasonal freshwater from the Olympic and
Cascade Mountain watersheds.
Forest - a group of trees that includes all the plants and animals above and below ground
Glacier - a large body of slow moving ice that melts, thereby feeding creeks and rivers
River - a large body of water that runs into a lake, ocean or other river
Tributary - a stream which joins a larger river or stream
Spring - groundwater that comes to the surface
Lake - an area where water collects that is fed by creeks, streams, or rivers. This area is usually
in a basin or depression in the landscape.
Estuary - the mouth of the river where freshwater meets saltwater
Wetlands - low areas covered my shallow water most of the time, where plants that,“like to have
their feet wet,” grow. The following are examples of wetlands:
 Marsh - a wetland where mostly grass-like plants grow, i.e. cattails
 Swamp - wetland where mostly trees and shrubs grow
 Saltmarsh - a marsh in an estuary, inundated by tides twice a day
11. Pass out the human activity cards and have students place them on the watershed model.
The human activity cards include:
- Camping
- Logging
- Dam-building
- Fishing

-

Building towns (stores, houses, roads, etc.)
Skiing
Farming
Shipping
Working in Factories

12. Discuss the ways human activity impacts the watershed.

Pacific Education Institution
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Finding out about

Watersheds

Science
Grades Secondary
Setting Indoors
Pre-Lesson 1 (1-2 50 min. classes)

Part 2: Watershed Maps - Watershed Address

Procedure
1. Watch the Watershed Address https://www.youtube.com/watch?v=JGeOhFdhF1o
2. Prepare maps for students using a map of your area from your local city, county, or the watershed sites
given. One for every 2 students if possible. Tip: If you don’t want to make new maps every year you could
have students use tracing paper on the maps.
3. Explain to students that they are now going to look at their Watershed Address.
4. Students will be guided by the student page as they examine their watershed. Have students examine the
maps and find the following and mark in some way:

- Their school
- Their community

5. On the maps have students identify the larger bodies of water: streams, rivers, lakes, and Puget Sound.
6. Students then follow where water would go from their school to the local stream, river, lakes, and
eventually Puget Sound. Note: Students may need to view that part of the video again to understand how
water that falls on their school reaches Puget Sound.
7. Have students reflect on what they have learned about watersheds.
8. Share with students that now they are going to examine their region for how watersheds have changed
over time.

Other Websites Watershed Lessons


GETTING TO KNOW YOUR WATERSHED from Snohomish County
Maps: “Snohomish County Watersheds” (available at to each pair of students, and one smaller map of
their watershed per student.
http://www.co.snohomish.wa.us/PWApp/SWM/watersheds/pdf/snohomwtrshd.pdf



Other Watershed models
- Enviroscape



Project Learning Tree, Forest to Faucet Lesson Student Page,to use with tracing paper:
https://www.plt.org/stuff/contentmgr/files/1/2bb65e273a7b35bc7400b7306865ec4c/files/focus_
on_ forests_activity_6_sp_your_watershed.pdf

Pacific Education Institution
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Your Watershed Address
1. Examine the map noticing the larger watershed boundaries. These boundaries are located on ridgelines
as we saw in our model. Again watersheds are defined by the body of water they flow into.
2. Identify your school on the map. Label it with a black pen.
3. Find your community on the map and label it.
4. Locate bodies of water. Label lakes, rivers, streams in your area.
5. Follow where water would go from your school to the closest lake and highlight that course with the
blue highlighter.
6. Continue following the water path as it reaches a lake, Puget Sound or in some cases it may seem to stop as a
stream goes underground.
7. Think about all the places in the region that you visit. Do these places cross watershed boundaries?
Are all these watersheds part of the larger Puget Sound Watershed?

Pacific Education Institution
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Wetland/Watershed Model- Terms & Photos

A group of trees that
includes all plants
and animals above
& below ground

A large body of slow
moving ice that melts
thereby feeding
creeks and rivers

14

Puget Sound is a large salt
water estuary, or system of
many estuaries, fed by highly
seasonal freshwater from
the Olympic and Cascade
Mountain watersheds

Low area covered by
shallow water most of
the time, where plants
that like to have their
feet wet grow

15

The mouth of the river
where fresh-water
meets saltwater

A marsh in an estuary,
inundated by tides
twice a day

16

Ground water
that comes to
the surface

A large body of water
that runs into a lake,
ocean, or other river

17

A wetland where
mostly trees and
shrubs grow
(i.e. willows)

A wetland where
mostly grass-like
plants grow
(i.e. cattails)

18

A stream which
joins a larger
body of water

A large body of
water surrounded
by land.

19

PRE-LESSON 2

Changes in the

Watershed
Part 1 is adapted from the “Then and Now” Lesson. Science and
Civics, Project WILD.

Overview
Part 1
Students will analyze current photos and past photos of their
region for vegetative cover.
Part 2
Students will look at how urban pipe ways have changed the
water flow in our urban watersheds.

Science
Grades Secondary
Setting Indoors
Pre-Lesson 2 (50 minutes)

Materials
Part 1: Then and Now
o Current and past photos of the
school’s region from Google Earth
or other source at the same scale
o Aerial photos from the early to mid1990s throughout WA state:
http://rocky2.ess.washington.edu/d
ata/raster/doqs/index.html
o

http://wagda.lib.washington.edu/dat
a/type/photography/

Objectives
Part 1
 Students will analyze current photos and past photos of their
region for percent vegetative (pervious) cover versus
impervious cover.
Part 2
 Students describe the three pipe ways in urban watersheds
that have changed how water flows in these watersheds.

Activities
Part 1: Then and Now
Teacher Note: Locate your school on Google Earth. Adjust the map to
the preferred scale. Save the screen or do a screen clipping into a
document (PowerPoint works well for this). Then go back to the map in
the same scale and click on history tab above. There should be images
from years past of the same location at the same scale. Save the screen
or do a screen clipping again and save as a separate page of the
document. Make both photos black and white and print enough copies
for every two students.

Another resource for photos:

o

Another resource for photos is
http://collections.washingtonhistory.
org/

o
o
o

Transparencies sheets
Vis a Vis markers
Watershed Address Videos
https://www.youtube.com/watch?v
=0_R6P0mj7rc
https://www.youtube.com/watch?v
=JGeOhFdhF1o

Part 2
o Where Does Water Go? diagram

Procedure
1. Watch all or part of the Watershed Address video, if you haven’t
already.

2. Have students read the, “Then and Now,” investigation reading
and answer the questions.
Pacific Education Institution
Pre-Lesson #2 Changes in the Watershed
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Changes in the

Watershed
3. Explain to students that they are going to be doing an
investigation using aerial photos to see how their part of the
watershed has changed over time in terms of pervious vs
impervious surfaces. They are asking the comparative question:
Which year has a higher percentage of vegetative cover
(pervious surfaces) _____________________ or ____________________?”
4. Pass out the transparency sheets and the Vis a Vis markers to
groups of 2-3 students. Have students lay the transparency over
a 8 ½ x 11 sheet of paper and mark 2 corners. Give each group a
number and tell them that each group is a sample and their
number is their sample number.

Science
Grades Secondary
Setting Indoors
Pre-Lesson 2 (50 minutes)

Common Core ELA Standards
o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on various topics and texts, building
on others’ ideas and expressing
their own clearly.

5. Next have students randomly put twenty five dots on their
transparency and number them. They could do this using
random number generator or dice to see where dots would go
on a grid.
6. Hand out the Then and Now instruction and data collection
sheet, and go over the directions. Have students turn and talk to
each other about the directions.
7. Hand out the photos from the two different years to each group.
Have students first look at the photos, and record any changes
they see.
8. Have students follow the directions lining up the transparency
on each photo and counting whether the dots land on
vegetative (pervious) or non-vegetative surfaces (impervious).
9. Instruct each group of students to calculate the percentage of
vegetative cover (pervious surfaces) and make a class chart of
the percentages. Each group of students is a trial. Teacher
Note: Because the each team observes for twenty five dots
(locations) percentages can be averaged. If groups’ had
observed a different number of dots, percentages cannot be
averaged.
10. Have students write a conclusion to answer this comparative
question, “Which year has a higher percentage of vegetative
cover (pervious surfaces) _____________________ or
____________________?”
11. What does this information mean for water flow and
stormwater runoff in your area of the watershed? How has the
Pacific Education Institution
Pre-Lesson #2 Changes in the Watershed

21

whole region changed over time?
Teacher Note: There is an example from Mill Creek for 2010 and 1978.

Pacific Education Institution
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Changes in the

Watershed

Science
Grades Secondary
Setting Indoors
Pre-Lesson 2 (50 minutes)

Part 2: Changing Water Flow – Everything Goes down a Drain
1. Review with students what they just learned about pervious and impervious surfaces and how these
surfaces impact water flow in the watershed. Tell students to think about the Watershed Address video
and the article they read. Ask them, “Where does the water go that comes off of impervious surfaces?”
2. Ask students to brainstorm how we use water every day. What happens to the water we use every day?
3. Replay the portion of the Watershed Address video that talks about pipes again. Ask students, “What about
all these pipes?”
4. Explain to students that urban areas have two sets of pipes and in some cities three (Seattle in particular).
There are:
a. Storm Drains that take the water from impervious and other land surfaces to creeks, streams,
lakes, and Puget Sound.
b. Sewer pipes that take our wastewater from our homes, schools, and offices that goes to the
sewage treatment plant to be cleaned.
c. In some cities, some of the pipes are combined where water off of streets, driveways and other
impervious surfaces combines with the sewage pipes and is sent to the sewage treatment plant
to be treated before entering a lake, or Puget Sound.
5. Have students look at the diagram from Seattle Public Utility that shows the two major types of pipes. The
red lines represent the path of wastewater from buildings going to a sewage treatment plant to be treated,
and then flow into waterways, and the blue lines represent the path of water running off surfaces and
going directly into waterways. (You may want students to work in pairs to decide what all the parts of the
diagram represent.) Have students observe the diagram and then summarize what it means for how the
water flows in urban areas in the watershed-where does the water go? How is this different from the
natural landscapes of forests and fields? What does this mean for the quality and quantity of water
reaching the waterways and the speed to which water reaches those waterways?
6. With this background knowledge about watersheds and the flow of water, tell students that they will now
learn about the problems these changes cause in stormwater runoff in watersheds and how stormwater
engineers help solve these problems. Further, they will follow the practices (steps) engineers use to help
solve the stormwater runoff problems in their watershed.

Pacific Education Institution
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Adapted from:
http://www.doe.virginia.gov/instruction/science/elementary/lessons_bay/lesson_plans/does_it_soak/index.shtml

“Then and Now” Investigation
READING

MAKING CONNECTIONS
PERCOLATION AND POLLUTION
What does the soil in your schoolyard have to do with pollution in the Puget Sound? Think
back to the Watershed Address video we saw. You learned that when rain falls, the
stormwater flows over the land picking up chemicals, garbage, pet waste, sediment and other
pollutants. The video illustrated how most of this polluted surface runoff flows over
“impervious surfaces”, such as driveways, roads, and parking lots, and directly into storm
drains that flow into Puget Sound, instead of soaking into the soil. Also, excessive runoff,
especially when it flows at high rates of speed, causes erosion and flooding. Pervious (or
permeable) surfaces are land surfaces that act like a “sponge” and allow polluted stormwater
to soak in (or “percolate”) instead of running off into storm drains. Further, pervious surfaces
allow stormwater to soak in (or percolate) to slow the flow (speed) of water reducing erosion
and flooding. The video compared grass versus a driveway as an example of pervious and
impervious surfaces.
Some pervious surfaces are better than others at allowing water to percolate or soak in. In this
field study, you will perform a percolation test to measure the rate (time) at which water soaks
into the soil. The rate of percolation is determined by how porous a surface is (for example,
sand v. clay), the presence of vegetation, the amount of organic matter (humus), the amount
of rock in the soil, and the amount of compaction in the soil. All of these factors can affect the
ability of soil to act as a sponge for soaking up polluted stormwater and reducing the speed of
water flow. Soil that has less pore space does not allow water to soak in as easily (less
pervious) as soils that have more pore space and contain a greater amount of organic matter
(more pervious). When water can soak into a surface and travel through the ground slowly,
much of the pollutants are filtered out through the soil. Water that runs off the land quickly,
on the other hand, carries pollutants directly to the waterways.

Review
1. What does impervious mean?
2. Name some examples of impervious surfaces in the city?
3. What is it called when water can soak into the ground?
4. What are two ways impervious land surfaces effect water flow in a watershed stormwater runoff?

Pacific Education Institution
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Then and Now Comparative Investigation: “Which year has a higher percentage of vegetative cover
(pervious surfaces) _____________________ or ____________________?”
1. Look over the two aerial images of the region.
List structures that have been constructed, altered, or eliminated in the left column.
Examples:
- Constructed-roads, ponds, houses, industrial parks, farm buildings, and reservoirs
- Altered-streams, rivers, and lakes
- Eliminated-railroads, forests, trees, grassland, meadows, lakes, and wetlands
2. Place the transparency with dots over the 19____ photo, lining up the edges.
3. In the 19____ column, record whether or not there is vegetation at each of the twenty five random dots.
4. Place the transparency with dots over the 201__ photo, again lining up the edges.
5. In the 201___ column, record whether or not there is vegetation at each of the twenty five random dots.
6. Calculate the percentage of dots that have vegetation (pervious surfaces) for each year/aerial image
and write a conclusion.

Then and Now: Region Analysis Table
Construction, Alterations and Eliminations

Dot Number

19___Vegetation (Yes)

201___Vegetation (Y es))

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Total
% Vegetation
Pacific Education Institution
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Question: Which year has a higher percentage of vegetative cover (pervious surfaces)
________________________ or _______________________?

Year vs. Percent Vegetative Cover (Pervious Surfaces)
Vegetative Cover %

Year
Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Sample 6

Sample 7

Sample 8

Sample 9

Sample
10

Average Percent
Vegetative Cover

Pacific Education Institution
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Then and Now Comparative Investigation
Conclusion:
Write a conclusion for this investigation.
In your conclusion, be sure to:
 Answer the Investigation Question.
 Include supporting data from the Then and Now Region Analysis table.
 Explain how these data support your conclusion.

Investigation Question: “Which year has a higher percentage of vegetative cover (pervious surfaces)
or
?”
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Mill Creek Area 2010

Pacific Education Institution
Pre-Lesson #2 Changes in the Watershed

28

Mill Creek Area 1978
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From Seattle Public Utilities
www.seattle.gov/util/
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Lesson 1-What is the role of a
Stormwater Engineer?

Science
Secondary
Lesson #1 (Two Class Periods)

Overview

Materials

Students are introduced to the problem of stormwater pollution
and how stormwater engineers work to solve this problem.

o
o
o

Objectives
Students describe the role of the stormwater engineer by responding
to research questions and by writing an informational essay using best
practices for writing.

o

o

Evaluation
Score the performance task using the three research rubrics and the
Informational/Explanatory Writing Unit.
(Rubrics and scoring notes are included with this lesson.)

o

o

Essential Questions List
Computers for Internet Access
Stormwater Engineers Performance
Task Parts 1 and 2 Student
Directions
Stormwater Engineers Performance
Task Teacher Directions and
Scoring Rubrics
“Stormwater 101” video
http://www.youtube.com/watch?v
=eozVMJCYHCM
“Water Resource Engineer” video
http://www.youtube.com/watch?v
=_jJGblbKm5U
Job Posting Reading

Activities

Day One:
1. Share with the students that they are about to begin a new unit
where they will work like a stormwater engineer, using a problem
based learning model, to investigate stormwater solutions on their
school sites. They will follow a number of steps as they investigate
the problems of stormwater pollution, understand stakeholders,
evaluate options, and develop and propose a plan for improving
stormwater runoff on the school site. The plan will be submitted to
district administration for possible implementation. Share the
essential questions for the unit. Use the list provided. Post the
questions so that you can revisit these during the unit.
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What is the role of a
Stormwater Engineer?
2. Today, students will investigate the role of a Stormwater Engineer
in designing many solutions to stormwater management. They will
do this by reading an actual job description from a local City
(Happyville) and watching videos. The students will answer three
research questions today and then compose an essay tomorrow
explaining what a stormwater engineer does and why this work is
important to our environment. Reinforce the learning target: I can
describe the role of the stormwater engineer by responding to
research questions and by writing an informational essay using best
practices for writing.
3. Distribute the performance task assessment or take the students
to an online site for conducting the assessment. Students should
have an entire class period to view, read, take notes, and respond
to the three questions. A note taking template is provided.

Science
Grades 6-12
Lesson #1 (Two Class Periods)

Common Core ELA Standards
o

W #2: Write
informative/explanatory texts to
examine a topic and convey ideas
and information clearly.

o

W #4: Produce clear and coherent
writing in which the development
and organization are appropriate to
task, purpose, and audience.

o

W #7: Conduct short research
projects that use several sources to
build knowledge through
investigation of different aspects of
a topic.

o

W #8: Recall relevant information
from experiences or gather relevant
information from print and digital
sources; summarize or paraphrase
information in notes and finished
work, and provide a list of sources.

4. Collect the student responses for scoring using the research
rubrics provided.
Day Two:
5. Review the scenario with the students: You have been asked by the
City Happyville to create an advertisement for hiring a stormwater
engineer. Your ad will be in the form of an essay where you explain
what a stormwater engineer does and why this job is important to
the wellbeing of our environment.
6. Create your advertisement by writing an essay that includes the
following:
 The problems we face with stormwater
 The role of the engineer in solving these problems
 The qualities a stormwater engineer needs to be successful in
the job

7. Provide time for the students to write their essays. Students may
use their notes from the previous day and refer back to the videos
and the reading.

o W #9: Draw Evidence from literary
or informational texts to support
analysis, reflection, and research.
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SECONDARY
STORMWATER UNIT

Essential Questions:
1.

What is the role of the Stormwater Engineer and how do they solve
problems?

2.

What issues do we face as both a school and local community with
stormwater runoff and pollution?

3.

Who are the stakeholders in managing stormwater runoff and pollution
and what are their interests?

4.

What are solutions for managing stormwater runoff and pollution
including pluses and minuses?

5.

What plan will we propose to address stormwater runoff and pollution on
our school campus?

6.

How might the implementation of our plan be monitored and evaluated
over time?
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PART	
  
1	
  (60	
  minutes)	
  
	
  
Student	
  
Directions:	
  
	
  
Your	
  assignment:	
  
Engineers	
  are	
  a	
  key	
  to	
  problem	
  solving	
  in	
  
our	
  environment.	
  	
  You	
  will	
  watch	
  two	
  
informational	
  videos	
  about	
  stormwater	
  
management	
  and	
  read	
  the	
  job	
  description	
  
for	
  a	
  stormwater	
  engineer,	
  taking	
  notes	
  on	
  
these	
  sources.	
  	
  Then	
  you	
  will	
  respond	
  to	
  
three	
  research	
  questions	
  and	
  write	
  an	
  
article	
  explaining	
  the	
  important	
  work	
  of	
  a	
  
stormwater	
  	
  engineer.	
  

Steps	
  you	
  will	
  be	
  following:	
  
In	
  order	
  to	
  plan	
  and	
  write	
  your	
  essay,	
  you	
  will	
  do	
  all	
  
of	
  the	
  following:	
  
1. Watch	
  two	
  videos	
  and	
  read	
  a	
  job	
  description
for	
  a	
  stormwater	
  engineer.
2. Answer	
  three	
  questions	
  about	
  the	
  sources.
3. Plan	
  and	
  write	
  your	
  article.

	
  

Directions	
  for	
  beginning:	
  
You	
  will	
  now	
  watch	
  two	
  video	
  and	
  read	
  a	
  job	
  description,	
  taking	
  notes	
  from	
  these	
  three	
  sources.	
  
You	
  may	
  use	
  these	
  note	
  in	
  responding	
  to	
  the	
  three	
  questions	
  and	
  in	
  writing	
  your	
  article.	
  	
  You	
  can	
  
refer	
  back	
  to	
  any	
  of	
  the	
  sources	
  as	
  often	
  as	
  you	
  like.	
  

Source	
  Information:	
  
Source	
  #1:	
  
Video	
  #1	
  

Stormwater	
  Runoff	
  101	
  	
  (3	
  min.	
  7	
  sec.)	
  
http://www.youtube.com/watch?v=eozVMJCYHCM

Source	
  #2:	
  
Video	
  #2	
  

Water	
  Resources	
  Engineer	
  	
  (4	
  min.	
  51	
  sec.)	
  
http://www.youtube.com/watch?v=_jJGblbKm5U	
  

Source	
  #3	
  
Reading	
  

City	
  of	
  Happyville	
  Stormwater	
  Engineer	
  Job	
  Posting	
  

Grade 5

Stormwater Engineers Part 1 & 2
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NOTE	
  TAKING	
  TOOL	
  
Why	
  stormwater
pollution	
  is	
  a	
  problem	
  	
  	
  

Ways	
  to	
  manage	
  
stormwater pollution	
  	
  

What	
  a	
  Stormwater	
  
Engineer	
  does	
  

Why	
  this	
  job	
  is	
  
important	
  	
  

Key	
  Qualifications	
  

Reading	
  #1:	
  	
  Job	
  Posting	
  

Video	
  #2:	
  Water	
  Resource	
   Engineer

Video	
  #1:	
  	
  Stormwater	
  101	
  

	
  What	
  stormwater	
  is	
  

Grade 5
Stormwater Engineers Part 1	
  & 2
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Job	
  Posting:	
  	
  Stormwater	
  Engineer	
  
Department:	
  	
  

Public	
  Works,	
  City	
  of	
  	
  Happyville,	
  USA	
  

Start	
  Date:	
  

Immediately	
  After	
  Hiring	
  

Salary	
  Range:	
  

$64,776	
  to	
  $85,356	
  

Job	
  Description:	
  
The	
  stormwater	
  engineer	
  is	
  responsible	
  for	
  designing	
  solutions	
  to	
  complex	
  stormwater	
  
management	
  problems.	
  This	
  person	
  will	
  provide	
  leadership	
  for	
  managing	
  surface	
  water	
  
runoff	
  including	
  designing	
  gray	
  and	
  green	
  stormwater	
  solutions.	
  	
  The	
  stormwater	
  
engineer	
  will	
  manage	
  all	
  projects	
  within	
  the	
  local	
  watershed	
  including	
  watershed	
  
planning	
  and	
  stream	
  restoration.	
  

Qualifications:	
  
Candidates	
  must	
  have	
  knowledge	
  of	
  the	
  following:	
  
• Stormwater	
  drainage	
  systems	
  and	
  erosion	
  control
• Gray	
  and	
  Green	
  stormwater	
  solutions
• Federal,	
  state	
  and	
  local	
  laws	
  and	
  codes	
  related	
  to	
  stormwater	
  management
including	
  water	
  quality	
  standards	
  and	
  the	
  Endangered	
  Species	
  Act
• Water	
  quality	
  testing	
  methods
• Best	
  Management	
  Practices	
  (BMP’s)	
  for	
  maintaining	
  a	
  clean	
  and	
  healthy
environment
• Computer	
  programs	
  including	
  computer	
  aided	
  drafting	
  and	
  design	
  software	
  and
Geographic	
  Information	
  Systems	
  (GIS)
• Principles	
  of	
  environmental	
  science
• Office	
  software	
  programs	
  such	
  as	
  Outlook,	
  Word,	
  Excel	
  and	
  Powerpoint

Skills	
  and	
  	
  Abilities:	
  
•
•
•
•

The	
  ability	
  to	
  analyze	
  problems	
  and	
  come	
  up	
  with	
  creative	
  solutions	
  	
  	
  	
  	
  (Complex
Thinker)
Exceptional	
  communication	
  and	
  interpersonal	
  skills,	
  both	
  written	
  and	
  verbal
(Effective	
  Communicator)
The	
  ability	
  to	
  read	
  and	
  interpret	
  civil	
  engineering	
  plans	
  and	
  designs
The	
  ability	
  to	
  work	
  as	
  a	
  member	
  of	
  a	
  team	
  (Collaborative	
  Worker)

Education	
  and	
  Experience:	
  
• Bachelor’s	
  Degree	
  in	
  Civil	
  Engineering	
  or	
  Environmental	
  Science	
  or	
  other

education	
  and	
  training	
  that	
  results	
  in	
  the	
  ability	
  to	
  demonstrate	
  the	
  knowledge
and	
  skills	
  outlined	
  in	
  this	
  job	
  description
• Two	
  years	
  prior	
  experience	
  working	
  in	
  a	
  public	
  works	
  or	
  stormwater
environmental	
  department
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Questions
Use	
  the	
  remaining	
  time	
  to	
  answer	
  the	
  questions	
  below.	
  Your	
  answers	
  to	
  these	
  questions	
  will	
  be	
  
scored.	
  Also,	
  they	
  will	
  help	
  you	
  think	
  about	
  the	
  sources	
  you	
  have	
  read	
  and	
  viewed.	
  You	
  may	
  refer	
  
back	
  to	
  the	
  sources	
  or	
  your	
  notes	
  when	
  you	
  think	
  it	
  would	
  be	
  helpful.	
  Answer	
  the	
  questions	
  in	
  the	
  
spaces	
  provided	
  below	
  them.	
  

1. Explain	
  the	
  importance	
  of	
  stormwater	
  management.	
  	
  Use	
  details	
  from	
   at least
two of the 	
  three sources	
  to support	
  your	
  answer. Cite your
sources .	
  	
  (Claim	
  4,	
  Target	
  2)

Grade 5

Stormwater Engineers Part 1 & 2
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2. Evaluate	
  which	
  source, the job description or the water resources engineer video,
best	
  explains what	
  a	
  stormwater	
  engineer	
  does.	
  	
  Use	
  details	
  from	
  the two
sources	
  to	
  support	
  your answer.	
  Cite your sources.	
  (Claim	
  4,	
  Target	
  3)

Grade 5

Stormwater Engineers Part 1 & 2
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3. Would	
  you	
  consider	
  a	
  career	
  as	
  a	
  stormwater	
  engineer?	
  	
  Use	
  information	
  from	
  the
videos and	
  the	
  job	
  posting in your response. Include three reasons to support your
choice. Cite your sources.	
  	
  	
  (Claim	
  4,	
  Target	
  4)

PART	
  2	
  (70	
  minutes)
Student Directions:

Grade 5

Stormwater Engineers Part 1 & 2
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Your	
  assignment:	
  
You	
  have	
  70	
  minutes	
  to	
  review	
  your	
  notes	
  
	
  
and	
  sources,	
  and	
  plan,	
  draft,	
  and	
  revise	
  your	
  
	
  
article.	
  
You	
  may	
  also	
  refer	
  to	
  the	
  answers	
  
you	
  wrote	
  to	
  the	
  questions	
  in	
  part	
  1	
  but	
  you	
  
cannot	
  change	
  those	
  answers.	
  Now	
  read	
  
your	
  
assignment	
  and	
  the	
  information	
  about	
  
	
  
how	
  your	
  essay	
  will	
  be	
  scored.	
  

You	
  have	
  been	
  asked	
  by	
  the	
  City	
  of	
  
Happyville	
  to	
  write	
  an	
  article	
  for	
  hiring	
  a	
  
stormwater	
  engineer.	
  	
  Your	
  article	
  should	
  
explain	
  what	
  a	
  stormwater	
  engineer	
  does	
  
and	
  why	
  this	
  job	
  is	
  important	
  to	
  the	
  
wellbeing	
  of	
  the	
  environment.	
  	
  Include	
  the	
  
following	
  information:	
  

•
•
•

Problems	
  we	
  face	
  from	
  stormwater pollution
Role	
  of	
  the	
  engineer	
  in	
  solving	
  these
problems	
  (stormwater	
  solutions)
Important	
  qualities	
  a	
  stormwater
engineer	
  needs	
  to	
  be	
  successful	
  in	
  the	
  job

Essay Scoring

How	
  your	
  essay	
  will	
  be	
  scored:	
  	
  	
  

The	
  people	
  scoring	
  your	
  essay	
  will	
  be	
  assigning	
  scores	
  	
  for	
  

1. Statement of Purpose/Focus –	
  	
  how	
  well	
  you	
  clearly	
  state	
  and	
  maintain	
  
your	
  controlling	
  idea	
  or	
  main	
  idea	
  
2. Organization –	
  how	
  well	
  the	
  ideas	
  progress	
  from	
  the	
  introduction	
  to	
  the	
  
conclusion	
  using	
  effective	
  transitions	
  and	
  how	
  well	
  you	
  stay	
  on	
  topic	
  throughout	
  
the	
  essay	
  
3. Elaboration of Evidence –	
  how	
  well	
  you	
  provide	
  evidence	
  from	
  sources	
  
about	
  your	
  topic	
  and	
  elaborate	
  with	
  specific	
  information	
  
4. Language and Vocabulary	
  –	
  how	
  well	
  you	
  effectively	
  express	
  ideas	
  using	
  
precise	
  language	
  that	
  is	
  appropriate	
  for	
  your	
  audience	
  and	
  purpose	
  
5. Conventions –	
  how	
  well	
  you	
  follow	
  the	
  rules	
  of	
  usage,	
  
punctuation,	
  capitalization,	
  and	
  spelling	
  

Now begin work on your essay.

Word-‐process
ing
tools	
  and	
  spell
check	
  are
available	
  to	
  yo
u.

	
  	
  	
  	
  	
  	
  	
  Manage	
  your	
  time	
  carefully	
  so	
  that	
  you	
  can:	
  
• plan	
  your	
  essay
• write	
  your	
  essay
• revise	
  and	
  edit	
  for	
  a	
  final	
  draf

Grade 5

Stormwater Engineers Part 1 & 2
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PLANNING	
  MY	
  ESSAY	
  
Introduction—Statement	
  of	
  Purpose:	
  

Problems	
  we	
  face	
  from	
  stormwater pollution:	
  

Role	
  of	
  the	
  engineer	
  in	
  solving	
  these	
  problems	
  (stormwater	
  solutions):	
  

The	
  most	
  important	
  qualities	
  a	
  stormwater	
  engineer	
  needs	
  to	
  be	
  successful	
  in	
  the	
  job:	
  

Conclusion:	
  

Grade 5

Stormwater Engineers Part 1 & 2
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Teacher Directions	
  

Task Overview
GRADE	
  	
   	
  (Two	
  60-‐90	
  minute	
  testing	
  periods)	
  

Himala

yan	
  Bla

ckberry

	
  

Part 1 (60-90 minutes)
Students	
  research	
  from	
  three	
  sources;	
  two	
  videos	
  and	
  a	
  job	
  description	
  and	
  take	
  notes	
  on	
  these	
  
sources.	
  They	
  then	
  respond	
  to	
  three	
  questions	
  about	
  the	
  sources.	
  

Part 2 (60 -90 minutes)
Students	
  compose	
  full-‐length	
  informational	
  essays	
  on	
  the	
  important	
  work	
  of	
  the	
  stormwater	
  engineer.	
  
Pre-‐writing,	
  drafting,	
  and	
  revising	
  will	
  be	
  involved.	
  

Scorable	
  Products:	
  	
  Student	
  responses	
  to	
  the	
  constructed-‐response	
  questions	
  and	
  the	
  
essay	
  will	
  be	
  scored.	
  
Pre-‐Task	
  Activity:	
  
There	
  are	
  no	
  specific	
  pre-‐task	
  activities	
  to	
  be	
  conducted.	
  

Teacher	
  Directions:	
  
Students	
  are	
  given	
  the	
  texts,	
  research,	
  and	
  any	
  additional	
  information	
  about	
  the	
  essay.	
  
Part 1 (60-90 minutes)
•
•
•

Initiate	
  the	
  testing	
  session.	
  	
  Review	
  the	
  task	
  and	
  note	
  taking	
  template.
Show	
  each	
  video	
  twice	
  while	
  students	
  take	
  notes.	
  	
  Then	
  instruct	
  students	
  to	
  read	
  the	
  job
description	
  and	
  take	
  notes.
Alert	
  students	
  when	
  there	
  are	
  10	
  minutes	
  remaining	
  in	
  part	
  1.

S t r e t c h 	
   B r e a k 	
   ( O r 	
   o v e r n i g h t 	
   b r e a k ) 	
  
Part 2 (60-90 minutes)
•
•
•
•
•

Initiate	
  the	
  testing	
  part	
  2:	
  Review	
  the	
  task	
  and	
  the	
  essay	
  planning	
  template.
Allow	
  students	
  to	
  access	
  the	
  sources	
  and	
  their	
  answers	
  to	
  the	
  constructed	
  response	
  questions
presented	
  in	
  part	
  1.	
  They	
  will	
  not	
  be	
  allowed	
  to	
  change	
  their	
  answers.
Alert	
  the	
  students	
  when	
  15	
  minutes	
  remain	
  in	
  the	
  testing	
  session	
  and	
  suggest	
  they	
  begin
revising	
  their	
  essays.
Alert	
  the	
  students	
  when	
  there	
  are	
  5	
  minutes	
  remaining	
  in	
  the	
  session.
Close	
  the	
  testing	
  session.

Macintosh HD:Users:nskerrit:Desktop:Stromwater Engineering:Teacher Directions Stormwater Engineer.docx
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Teacher Directions

Task Overview

Scoring Rubrics:

`

Question #1

Claim 4, Target 2

Question #2

Claim 4, Target 3

Question #3

Claim 4, Target 4

Essay

Explanatory Writing Rubric (Grades 6-11)

Informative Essay Rubric (Grades 6-11)

4 – Points

Statement of Purpose / Focus; Organization

4 – Points

Language and Elaboration

2 – Points

Conventions
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FIVE TRAIT VERSION
4

3

2

1

Statement of
Purpose / Focus

The response is fully sustained
and consistently and
purposely focused:
 controlling or main idea of
topic is clearly
communicated, and the
focus is strongly maintained
for the purpose, audience,
and task

The response is adequately
sustained and generally focused:
 controlling or main idea of a
topic is clear, and the focus is
mostly maintained for the
purpose, audience, and task

The response is somewhat
sustained and may have a
minor drift in focus:
 controlling or main idea of a
topic may be somewhat
unclear or the focus may be
insufficiently sustained for the
purpose, audience, and task

The response may be related
to the topic but may provide
little or no focus:
 controlling or main idea
may be confusing or
ambiguous; response may
be too brief or the focus
may drift from the purpose,
audience, or task

Organization

The response has a clear and
effective organizational
structure, creating a sense of
unity and completeness:
 consistent use of a variety of
transitional strategies to
clarify the relationships
between and among ideas
 effective introduction and
conclusion
 logical progression of ideas
from beginning to end;
strong connections between
and among ideas with some
syntactic variety

The response has an evident
organizational structure and a
sense of completeness, though
there may be minor flaws and
some ideas may be loosely
connected:
 adequate use of transitional
strategies with some variety to
clarify the relationships
between and among ideas
 adequate introduction and
conclusion
 adequate progression of ideas
from beginning to end;
adequate connections
between and among ideas

The response has an
inconsistent organizational
structure, and flaws are
evident:
 inconsistent use of
transitional strategies and/or
little variety
 introduction or conclusion if
present may be weak
 uneven progression of ideas
from beginning to end;
and/or formulaic; inconsistent
or unclear connections
among ideas

The response has little or no
discernible organizational
structure:
 few or no transitional
strategies are evident
 introduction and/or
conclusion may be missing
 frequent extraneous ideas
may be evident; ideas may
be randomly ordered or
have an unclear
progression

The response provides
thorough and convincing
support/evidence for the
controlling idea and
supporting idea(s) that
includes the effective use of
sources (facts, and details).
 comprehensive evidence
from sources is integrated;
references are relevant and
specific
 effective use of a variety of
elaborative techniques
(may include personal
experiences)

The response provides adequate
support/evidence for the
controlling idea and supporting
idea(s) and claim that includes
the use of sources (facts, and
details).
 adequate evidence from
sources is integrated; some
references may be general
 adequate use of some
elaborative techniques
(may include personal
experiences)

The response provides uneven,
cursory support/evidence for
the controlling idea and
supporting idea(s) that includes
uneven or limited use of
sources (facts, and details).
 some evidence from sources
may be weakly integrated,
imprecise, or repetitive;
references may be vague
 weak or uneven use of
elaborative techniques
 development may consist
primarily of source summary
(may include personal
experiences)

The response provides
minimal support/evidence
for the controlling idea and
supporting idea(s) and claim
that includes little or no use
of sources (facts, and
details):
 evidence from the source
material is minimal or
irrelevant; references may
be absent or incorrectly
used
 minimal, if any use of
elaborative techniques
(may include personal
experiences)

The response clearly and
effectively elaborates ideas,
using precise language:
 vocabulary is clearly
appropriate for the audience
and purpose
 effective, appropriate style
enhances content

The response adequately
elaborates ideas, employing a
mix of precise with more general
language:
 vocabulary is generally
appropriate for the audience
and purpose
 generally appropriate style is
evident

The response elaborates ideas
unevenly, using simplistic
language:
 vocabulary use is uneven or
somewhat ineffective for the
audience and purpose
 inconsistent or weak attempt to
create appropriate style

The response’s vague, lacks
clarity, or is confusing:
 vocabulary is limited or
ineffective for the audience
and purpose
 little or no evidence of
appropriate style

Language

Score

Elaboration of Evidence

Informative/Explanatory Writing Rubric (Grades 6-11)

2

1

The response demonstrates an adequate
command of conventions:
 adequate use of correct sentence
formation, punctuation, capitalization,
grammar usage, and spelling

NS

 Unintelligible  Insufficient (includes copied text)  In a language other than English  Off-topic  Off-purpose

Informative Explanatory Writing Rubrics 6-11 Five Trait

The response demonstrates a partial
command of conventions:
 limited use of correct sentence formation,
punctuation, capitalization, grammar usage,
and spelling

0

Conventions

Score

The response demonstrates little or no
command of conventions:
 infrequent use of correct sentence
formation, punctuation, capitalization,
grammar usage, and spelling

Revised 1/19/2015
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Teacher Directions and Scoring Rubrics	
  

	
  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  
1. Explain	
  the	
  importance	
  of	
  stormwater	
  management.	
  	
  Use	
  details	
  from	
  at	
  least	
  two	
  of	
  the	
  sources	
  to
support	
  your	
  answer.	
  	
  Cite	
  your	
  sources.	
  (Claim	
  4,	
  Target	
  2)
Analyze/Integrate	
  Information	
  Rubric	
  (Claim	
  4,	
  Target	
  2)	
  
2	
  

• The	
  response	
  gives	
  sufficient	
  evidence	
  of	
  the	
  ability	
  to	
  gather,	
  analyze,	
  and	
  integrate
information	
  within	
  and	
  among	
  multiple	
  sources	
  of	
  information.

1	
  

• The	
  response	
  gives	
  limited	
  evidence	
  of	
  the	
  ability	
  to	
  gather,	
  analyze,	
  and	
  integrate	
  information
within	
  and	
  among	
  multiple	
  sources	
  of	
  information.

0	
  

A	
  response	
  gets	
  no	
  credit	
  if	
  it	
  provides	
  no	
  evidence	
  of	
  the	
  ability	
  to	
  gather,	
  analyze,	
  and	
  
integrate	
  information	
  within	
  and	
  among	
  multiple	
  sources	
  of	
  information.	
  

Scoring	
  Notes:	
  
o Video	
  #1:	
  	
  Stormwater	
  management	
  helps	
  to	
  prevent	
  pollution	
  in	
  the	
  waters,	
  keeping	
  people	
  healthy
and	
  the	
  economy	
  strong.	
  It	
  also	
  leads	
  to	
  creating	
  ways	
  to	
  collect	
  the	
  water	
  before	
  it	
  becomes	
  polluted
like	
  rain	
  barrels	
  and	
  permeable	
  concrete.
o Video	
  #2:	
  	
  Stormwater	
  management	
  helps	
  to	
  prevent	
  urban	
  flooding.	
  	
  	
  Stormwater	
  management	
  also
keeps	
  our	
  environment	
  healthy	
  for	
  the	
  future.	
  	
  Tools	
  used	
  help	
  to	
  monitor	
  the	
  water	
  quality.
o Job	
  Description:	
  	
  Stormwater	
  management	
  keeps	
  our	
  water	
  safe,	
  helps	
  to	
  control	
  erosion,	
  and	
  protects
the	
  environment	
  from	
  pollution.	
  The	
  stormwater	
  manager	
  also	
  designes	
  solutions	
  for	
  stormwater
runoff.	
  	
  (Other	
  possibilities	
  on	
  job	
  description)
2	
  Points:	
  
o Provides	
  two	
  specific	
  details	
  that	
  explain	
  the	
  importance	
  of	
  stormwater	
  management.
o References	
  two	
  of	
  the	
  three	
  sources.
o Names	
  the	
  sources.
1	
  Point:	
  
o Provides	
  one	
  detail	
  from	
  one	
  or	
  two	
  of	
  the	
  sources	
  that	
  explains	
  the	
  importance	
  of	
  stormwater
management.
o May	
  or	
  may	
  not	
  name	
  the	
  source.
0	
  Points:	
  
o No	
  connection	
  is	
  made	
  to	
  stormwater	
  management
o No	
  relevant	
  details	
  are	
  provided.
o Off	
  topic	
  response
Sample	
  student	
  responses	
  represent	
  the	
  work	
  of	
  grade	
  5	
  students.	
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Teacher Directions and Scoring Rubrics	
  

	
  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  
Sample	
  2	
  Point	
  Responses:	
  
Example	
  #1:	
  	
  From	
  video	
  #1	
  it	
  says	
  that	
  stormwater	
  management	
  is	
  important	
  because	
  it	
  tries	
  to	
  stop	
  the	
  
rain	
  from	
  getting	
  polluted	
  and	
  makes	
  things	
  like	
  concrete	
  that	
  absorbs	
  water	
  and	
  putting	
  barrels	
  underneath	
  
gutters	
  so	
  that	
  they	
  collect	
  the	
  water.	
  	
  Form	
  the	
  text,	
  it	
  says	
  that	
  the	
  stormwater	
  management	
  is	
  responsible	
  
for	
  designing	
  solutions	
  to	
  complex	
  stormwater	
  problems.	
  	
  This	
  includes	
  water	
  runoff.	
  	
  From	
  video	
  #2,	
  it	
  says	
  
that	
  stormwater	
  	
  management	
  is	
  suppose	
  to	
  make	
  the	
  water	
  clean	
  and	
  healthy	
  using	
  tools	
  like	
  the	
  turbidity	
  
tool	
  for	
  monitoring	
  and	
  make	
  it	
  so	
  the	
  water	
  doesn’t	
  overflow	
  the	
  streams.	
  	
  
Example	
  #2:	
  Stormwater	
  management	
  is	
  important	
  to	
  our	
  community.	
  	
  In	
  Video	
  #1,	
  rainwater	
  hits	
  our	
  
pavements	
  and	
  gets	
  into	
  our	
  storm	
  drains	
  and	
  picks	
  up	
  litter	
  such	
  as	
  car	
  oil,	
  trash,	
  water	
  bottles,	
  and	
  paper.	
  	
  
All	
  that	
  litter	
  gets	
  into	
  our	
  storm	
  drains.	
  	
  In	
  Video	
  #2,	
  GIS	
  software	
  and	
  computers	
  also	
  help	
  very	
  much	
  to	
  test	
  
water.	
  	
  Turbidity	
  meters	
  that	
  use	
  light	
  check	
  the	
  clarity	
  of	
  the	
  water.	
  	
  All	
  these	
  tools	
  help	
  to	
  monitor	
  the	
  
water	
  so	
  we	
  can	
  drink	
  it.	
  
Example	
  #3:	
  	
  Stromwater	
  management	
  is	
  important	
  for	
  many	
  reasons.	
  	
  In	
  video	
  #1,	
  it	
  says	
  you	
  can	
  get	
  sick	
  
form	
  stormwater	
  runoff.	
  	
  In	
  video	
  #2,	
  it	
  says	
  everyone	
  needs	
  water	
  to	
  live.	
  	
  So	
  I	
  personally	
  think	
  we	
  need	
  
stormwater	
  management	
  to	
  stay	
  healthy	
  and	
  be	
  able	
  to	
  drink	
  the	
  water.	
  
Sample	
  1	
  Point	
  Responses:	
  
Example	
  #1:	
  	
  If	
  we	
  did	
  not	
  do	
  stormwater	
  management	
  the	
  runoff	
  would	
  pick	
  up	
  pollutants	
  such	
  as	
  trash	
  and	
  
car	
  oil.	
  	
  That	
  would	
  then	
  flow	
  into	
  oceans	
  and	
  if	
  we	
  swim	
  we	
  can	
  get	
  sick.	
  	
  (Provides	
  only	
  one	
  detail.	
  	
  Does	
  
not	
  name	
  the	
  sources.)	
  
Example	
  #2:	
  	
  Stormwater	
  management	
  is	
  important	
  because	
  stormwater	
  is	
  polluted	
  water	
  that	
  affects	
  water	
  
bodies.	
  	
  And	
  if	
  we	
  don’t	
  stop	
  stormwater	
  we	
  won’t	
  have	
  any	
  clean	
  water.	
  	
  And	
  if	
  we	
  don’t	
  have	
  clean	
  water	
  
or	
  any	
  water	
  we	
  won’t	
  live	
  right.	
  	
  Permeable	
  pavement	
  and	
  rain	
  barrels	
  will	
  help	
  with	
  stormwater	
  
management.	
  	
  In	
  Water	
  Resources	
  Engineering	
  video,	
  they	
  use	
  a	
  turbidimeter	
  and	
  transparency	
  tube	
  to	
  
measure	
  water	
  clarity.	
  (Only	
  one	
  source	
  is	
  referenced.)	
  
Sample	
  0	
  Point	
  Responses:	
  
Example	
  #1:	
  	
  There	
  are	
  many	
  problems	
  we	
  face	
  with	
  stormwater	
  runoff.	
  	
  Car	
  oil	
  gets	
  picked	
  up	
  by	
  runoff	
  and	
  
is	
  carried	
  to	
  streams	
  where	
  in	
  turn	
  it	
  kills	
  millions	
  of	
  fish.	
  	
  People	
  can	
  get	
  sick	
  swimming	
  in	
  a	
  polluted	
  beach.	
  	
  
(No	
  connection	
  is	
  made	
  to	
  stormwater	
  management.)	
  
Example	
  #2:	
  	
  Pollution	
  and	
  stormwater	
  because	
  pollution	
  kills	
  and	
  stormwater	
  takes	
  pollution	
  with	
  it.	
  	
  Then	
  
the	
  pollution	
  kills	
  fish.	
  	
  Also	
  then	
  you	
  can’t	
  swim	
  at	
  beaches.	
  	
  (No	
  connection	
  is	
  made	
  to	
  stormwater	
  
management.)	
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  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  

	
  
2. Evaluate	
  which	
  source,	
  the	
  job	
  description	
  or	
  the	
  water	
  resource	
  engineer	
  
video,	
  best	
  explains	
  what	
  a
stormwater	
  engineer	
  does.	
  	
  Use	
  details	
  from	
  the	
  sources	
  to	
  support	
  your	
  answer.	
  Cite	
  your	
  sources.
(Claim	
  4,	
  Target	
  3)
	
  	
  Use	
  Evidence	
  Rubric	
  	
  (Claim	
  4,	
  Target	
  3)	
  
2	
  

The	
  response	
  gives	
  sufficient	
  evidence	
  of	
  the	
  ability	
  to	
  distinguish	
  relevant	
  from	
  irrelevant	
  
information	
  such	
  as	
  fact	
  from	
  opinion.	
  

1	
  

The	
  response	
  gives	
  limited	
  evidence	
  of	
  the	
  ability	
  to	
  distinguish	
  relevant	
  from	
  irrelevant	
  
information	
  such	
  as	
  fact	
  from	
  opinion.	
  

0	
  

A	
  response	
  gets	
  no	
  credit	
  if	
  it	
  provides	
  no	
  evidence	
  of	
  the	
  ability	
  to	
  distinguish	
  relevant	
  from	
  
irrelevant	
  information	
  such	
  as	
  fact	
  from	
  opinion.	
  

Scoring	
  Notes:	
  
Students	
  must	
  select	
  either	
  the	
  job	
  description	
  or	
  the	
  Water	
  Resource	
  Engineer	
  video	
  	
  and	
  not	
  both.
Arguments	
  for	
  the	
  video	
  may	
  include	
  the	
  following:
§ The	
  video	
  shows	
  us	
  what	
  a	
  stormwater	
  engineer	
  does	
  rather	
  than	
  just	
  telling	
  us	
  as	
  in	
  the	
  job	
  
description.	
  	
  We	
  see	
  things	
  like	
  water	
  testing	
  and	
  using	
  technology	
  on	
  the	
  job.	
  
o Arguments	
  for	
  the	
  job	
  description	
  may	
  include	
  the	
  following:
§ The	
  job	
  description	
  provides	
  lots	
  of	
  details	
  regarding	
  what	
  a	
  stormwater	
  engineer	
  does.	
  	
  For	
  
example,	
  we	
  learn	
  that	
  a	
  stormwater	
  has	
  to	
  solve	
  complex	
  problems,	
  work	
  with	
  city	
  
government,	
  manage	
  stormwater	
  runoff,	
  design	
  gray	
  and	
  green	
  infrastructures,	
  do	
  water	
  shed	
  
planning,	
  and	
  stream	
  restoration	
  maintenance.	
  
2	
  Points:	
  
o Selects	
  either	
  the	
  job	
  description	
  or	
  the	
  video.
o Provides	
  a	
  general	
  statement	
  arguing	
  for	
  the	
  resource	
  selected.
o Includes	
  at	
  least	
  one	
  specific	
  example	
  from	
  that	
  source.
o References	
  the	
  other	
  source	
  in	
  comparison.
o References	
  the	
  sources.
1Point:	
  
o Selects	
  one	
  of	
  the	
  sources.
o Does	
  not	
  compare	
  the	
  source	
  selected	
  to	
  the	
  other	
  source.
o Provides	
  a	
  general	
  statement	
  with	
  no	
  specific	
  example	
  from	
  the	
  source	
  selected.
o May	
  or	
  may	
  not	
  reference	
  the	
  sources.
o
o

0	
  Point:	
  
o Unclear	
  which	
  source	
  is	
  selected	
  or	
  a	
  source	
  is	
  selected	
  with	
  no	
  rationale.
o Off	
  topic	
  response
o
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  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  
Sample	
  2	
  point	
  responses:	
  
Example	
  #1:	
  	
  I	
  think	
  video	
  #2	
  or	
  Water	
  Resource	
  Engineer	
  video	
  explains	
  it	
  best	
  because	
  it	
  shows	
  you	
  what	
  
	
  
you	
  need	
  to	
  do	
  or	
  have	
  to	
  be	
  able	
  to	
  do	
  to	
  be	
  a	
  stormwater	
  engineer.	
  The	
  job	
  description	
  lists	
  qualifications	
  
but	
  doesn’t	
  show	
  what	
  it	
  looks	
  like	
  to	
  do	
  the	
  job.	
  	
  In	
  the	
  video,	
  the	
  engineer	
  uses	
  GIS	
  (Geographic	
  
Information	
  Software).	
  She	
  also	
  uses	
  a	
  transparency	
  tube	
  which	
  allows	
  you	
  to	
  see	
  how	
  clear	
  the	
  water	
  is	
  and	
  
a	
  turbidameter	
  which	
  is	
  a	
  small	
  machine	
  that	
  uses	
  light	
  to	
  also	
  measure	
  water	
  clarity.	
  	
  
Example	
  #2:	
  	
  I	
  think	
  video	
  2	
  is	
  the	
  best	
  source.	
  	
  I	
  think	
  video	
  2	
  is	
  best	
  because	
  it’s	
  coming	
  from	
  an	
  actual	
  
stormwater	
  engineer	
  and	
  we	
  see	
  what	
  she	
  does.	
  The	
  job	
  description	
  says	
  stormwater	
  engineers	
  design	
  
solutions	
  to	
  complex	
  stormwater	
  management	
  problems.	
  	
  But	
  video	
  2	
  says	
  two	
  things	
  about	
  what	
  a	
  
stormwater	
  engineer	
  does.	
  	
  #1:	
  	
  They	
  locate	
  bad	
  or	
  polluted	
  waters.	
  	
  #2:	
  	
  They	
  fix	
  the	
  stormwater	
  problems.	
  
I	
  hope	
  you	
  understand	
  that	
  video	
  2	
  is	
  the	
  best	
  resource	
  to	
  understand	
  what	
  a	
  stormwater	
  engineer	
  does.	
  
Example	
  #3:	
  I	
  think	
  the	
  job	
  description	
  best	
  explains	
  what	
  a	
  stormwater	
  engineer	
  does	
  because	
  it	
  just	
  
explains	
  exactly	
  what	
  the	
  job	
  responsibilities	
  are.	
  	
  In	
  the	
  video	
  2	
  it	
  says	
  a	
  lot	
  of	
  what	
  most	
  stormwater	
  
engineers	
  do	
  but	
  it	
  also	
  says	
  a	
  lot	
  of	
  what	
  she	
  does	
  like	
  she	
  said	
  “I	
  use	
  a	
  computer	
  everyday.”	
  	
  And	
  maybe	
  not	
  
all	
  stormwater	
  engineers	
  use	
  a	
  computer	
  every	
  day.	
  The	
  job	
  description,	
  on	
  the	
  other	
  hand,	
  is	
  very	
  detailed	
  
and	
  specific.	
  
Sample	
  1	
  point	
  responses:	
  
Example	
  #1:	
  	
  I	
  think	
  it	
  was	
  video	
  2	
  because	
  she	
  was	
  an	
  engineer	
  herself.	
  	
  And	
  what	
  I	
  learned	
  from	
  it	
  was	
  that	
  
she	
  used	
  a	
  thing	
  to	
  see	
  how	
  clear	
  the	
  water	
  was,	
  and	
  she	
  used	
  another	
  thing	
  where	
  you	
  put	
  water	
  in	
  it	
  and	
  it	
  
uses	
  light	
  to	
  check	
  the	
  water.	
  	
  	
  (Provides	
  a	
  reasonable	
  rationale	
  for	
  selecting	
  video	
  2	
  (she	
  was	
  an	
  engineer	
  
herself)	
  but	
  does	
  not	
  reference	
  the	
  job	
  description.)	
  
Example	
  #2:	
  	
  The	
  article	
  best	
  explains	
  what	
  a	
  stormwater	
  engineer	
  does.	
  	
  It	
  says	
  a	
  stormwater	
  engineer	
  
designs	
  solutions	
  to	
  stormwater	
  management	
  problems	
  and	
  will	
  review	
  and	
  assure	
  the	
  quality	
  of	
  the	
  
problems.	
  (Does	
  not	
  reference	
  the	
  other	
  source	
  in	
  comparison.	
  
Sample	
  0	
  point	
  responses:	
  
Example	
  #1:	
  	
  A	
  stormwater	
  engineer	
  is	
  responsible	
  for	
  designing	
  solutions	
  to	
  complex	
  stormwater	
  
management	
  problems.	
  	
  A	
  stormwater	
  engineer	
  will	
  engineer,	
  review,	
  and	
  assure	
  the	
  quality	
  of	
  project	
  
designs	
  for	
  county	
  stormwater	
  management.	
  (Off	
  topic	
  response.	
  	
  Does	
  not	
  select	
  one	
  of	
  the	
  sources	
  as	
  best	
  
explaining	
  what	
  a	
  stormwater	
  engineer	
  does.	
  	
  Lists	
  information	
  in	
  a	
  source	
  but	
  does	
  not	
  answer	
  the	
  
question.)	
  
Example	
  #2:	
  	
  In	
  Video	
  2,	
  it	
  says	
  stormwater	
  	
  engineers	
  work	
  on	
  water	
  quality	
  in	
  other	
  states.	
  	
  Readings.	
  	
  Also	
  
it	
  says	
  that	
  stormwater	
  engineers	
  design	
  solutions	
  to	
  complex	
  stormwater	
  management	
  problems.	
  	
  And	
  
quality	
  control	
  on	
  all	
  storm	
  water	
  management.	
  	
  (Does	
  not	
  select	
  one	
  source	
  as	
  better	
  than	
  the	
  other	
  with	
  
reasons.)	
  

48

Teacher Directions and Scoring Rubrics	
  

	
  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  

	
  
3. Would	
  you	
  consider	
  a	
  career	
  as	
  a	
  stormwater	
  engineer?	
  	
  Use	
  information	
  from	
  the	
  videos	
  and	
  the	
  job
posting	
  in	
  your	
  response.	
  Include	
  three	
  reasons	
  to	
  support	
  your	
  choice.	
  Cite	
  your	
  sources.	
  (Claim	
  4,
Target	
  4)
	
  	
  Use	
  Evidence	
  Rubric	
  	
  (Claim	
  4,	
  Target	
  4)	
  
2	
  

The	
  response	
  gives	
  sufficient	
  evidence	
  of	
  the	
  ability	
  to	
  cite	
  evidence	
  to	
  support	
  arguments	
  
and/or	
  ideas.	
  

1	
  

The	
  response	
  gives	
  limited	
  evidence	
  of	
  the	
  ability	
  to	
  cite	
  evidence	
  to	
  support	
  arguments	
  and/or	
  
ideas..	
  

0	
  

A	
  response	
  gets	
  no	
  credit	
  if	
  it	
  provides	
  no	
  evidence	
  of	
  the	
  ability	
  to	
  cite	
  evidence	
  to	
  support	
  
arguments	
  and/or	
  ideas.	
  

	
  	
  	
  	
  	
  	
  Scoring	
  Notes:	
  

States	
  a	
  position:	
  	
  “Yes,	
  I	
  would	
  consider	
  a	
  career	
  as	
  a	
  stormwater	
  engineer”	
  or	
  “No,	
  I	
  would	
  not
consider	
  a	
  career	
  as	
  a	
  stormwater	
  engineer.”	
  	
  Or	
  “I	
  don’t	
  know	
  because….”
o Provides	
  at	
  least	
  three	
  specific	
  reasons	
  for	
  the	
  position	
  stated.
o Uses	
  information	
  from	
  at	
  least	
  one	
  of	
  the	
  videos	
  and	
  the	
  job	
  posting	
  in	
  the	
  response.
o References	
  the	
  sources
2	
  Points:	
  
o Includes	
  all	
  of	
  the	
  above
1	
  Point:	
  
o States	
  a	
  position
o Provides	
  one	
  or	
  two	
  specific	
  reasons	
  for	
  the	
  position	
  stated.
o Uses	
  information	
  from	
  only	
  one	
  source.
o May	
  or	
  may	
  not	
  reference	
  the	
  sources.
0	
  Points:	
  
o No	
  clear	
  position	
  is	
  stated	
  or	
  a	
  position	
  is	
  stated	
  with	
  no	
  specific	
  evidence	
  to	
  support	
  it.
o Sources	
  are	
  not	
  referenced.
o Off	
  topic.
o

Sample	
  2	
  point	
  responses:	
  
Example	
  #1:	
  	
  Yes!	
  Yes!	
  Yes!	
  	
  I	
  would	
  love	
  to	
  be	
  a	
  stormwater	
  engineer.	
  	
  I	
  love	
  to	
  do	
  STEM-‐science,	
  
technology,	
  engineering	
  and	
  math-‐	
  and	
  all	
  of	
  these	
  are	
  included	
  in	
  being	
  a	
  stormwater	
  engineer.	
  I	
  would	
  get	
  
to	
  use	
  technology	
  on	
  the	
  job.	
  	
  Also,	
  the	
  posting	
  states	
  you	
  need	
  skills	
  and	
  have	
  the	
  responsibility	
  for	
  the	
  
design	
  and	
  testing	
  of	
  projects.	
  I	
  like	
  design	
  work.	
  	
  	
  When	
  video	
  two	
  told	
  me	
  that	
  the	
  engineers	
  have	
  to	
  work	
  
hard,	
  I	
  still	
  wanted	
  the	
  job!	
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Teacher Directions and Scoring Rubrics	
  

	
  Scoring	
  Notes:	
  	
  Stormwater	
  Engineers	
  
Example	
  #2:	
  	
  I	
  would	
  consider	
  it	
  as	
  a	
  career	
  because	
  I	
  like	
  to	
  solve	
  problems.	
  	
  In	
  the	
  article,	
  they	
  said	
  that	
  	
  
stormwater	
  engineers	
  are	
  always	
  responsible	
  for	
  stormwater	
  problems.	
  	
  They	
  also	
  manage	
  surface	
  water	
  
	
  
runoff	
  designing	
  green	
  and	
  gray	
  infrastructures.	
  	
  In	
  video	
  #1,	
  they	
  said	
  that	
  this	
  awesome	
  pavement	
  can	
  
really	
  soak	
  in	
  water	
  so	
  this	
  polluted	
  water	
  will	
  soak	
  in	
  the	
  water	
  and	
  if	
  they	
  plant	
  more	
  grass	
  they	
  can	
  
improve	
  the	
  environment.	
  	
  I	
  like	
  improving	
  the	
  environment.	
  	
  In	
  video	
  #2,	
  they	
  explained	
  that	
  they	
  try	
  to	
  
monitor	
  water	
  even	
  close	
  to	
  a	
  ¼	
  of	
  an	
  inch.	
  	
  Also	
  a	
  lot	
  of	
  people	
  get	
  their	
  masters	
  degree	
  and	
  I	
  would	
  like	
  to	
  
get	
  a	
  masters	
  degree.	
  	
  Another	
  example	
  form	
  video	
  #2	
  is	
  that	
  they	
  use	
  a	
  lot	
  of	
  technology	
  to	
  test	
  the	
  water	
  
quality	
  and	
  I	
  like	
  using	
  technology.	
  
Example	
  #3:	
  	
  I	
  would	
  not	
  consider	
  a	
  career	
  as	
  a	
  stormwater	
  engineer.	
  	
  The	
  article	
  says	
  that	
  you	
  need	
  to	
  know	
  
the	
  stormwater	
  engineering	
  principles	
  and	
  it’s	
  kind	
  of	
  hard	
  for	
  me	
  to	
  remember	
  things.	
  	
  I	
  understand	
  that	
  
this	
  job	
  is	
  very	
  important,	
  as	
  both	
  the	
  article	
  and	
  video	
  2	
  states.	
  	
  But	
  both	
  the	
  article	
  and	
  video	
  2	
  also	
  state	
  
that	
  you	
  need	
  experience	
  or	
  training	
  and	
  I	
  don’t	
  know	
  where	
  I	
  would	
  get	
  it.	
  	
  This	
  job	
  just	
  does	
  not	
  interest	
  
me.	
  
Sample	
  1	
  point	
  responses:	
  
Example	
  #1:	
  	
  No	
  because	
  it	
  involves	
  getting	
  dirty	
  and	
  because	
  you	
  have	
  to	
  be	
  good	
  at	
  math	
  which	
  I	
  am	
  not.	
  
You	
  also	
  need	
  to	
  be	
  able	
  to	
  communicate	
  with	
  people	
  you	
  work	
  with	
  and	
  the	
  people	
  you	
  work	
  for.	
  	
  I	
  can’t	
  
communicate	
  well	
  with	
  others.	
  	
  (Three	
  reasons	
  but	
  does	
  not	
  reference	
  the	
  sources.)	
  
Example	
  #2:	
  	
  I	
  don’t	
  really	
  know.	
  	
  I	
  kind	
  of	
  would	
  but	
  I	
  kind	
  of	
  don’t	
  because	
  you	
  have	
  to	
  know	
  a	
  whole	
  lot	
  of	
  
things	
  like	
  surface	
  water	
  design,	
  computer	
  application	
  for	
  stormwater	
  and	
  much	
  more.	
  	
  But	
  why	
  I	
  think	
  it	
  
would	
  be	
  a	
  good	
  job	
  because	
  you	
  get	
  paid	
  a	
  lot	
  of	
  money.	
  	
  (States	
  a	
  position	
  (“I	
  really	
  don’t	
  know.”)	
  	
  with	
  two	
  
reasons,	
  not	
  three.	
  	
  Fails	
  to	
  reference	
  the	
  sources.)	
  
Example	
  #3:	
  	
  I	
  don’t	
  think	
  I	
  would	
  want	
  to	
  be	
  a	
  stormwater	
  engineer.	
  	
  I	
  don’t	
  want	
  to	
  be	
  a	
  stormwater	
  
engineer	
  because	
  it’s	
  dirty.	
  	
  I	
  am	
  not	
  the	
  kind	
  of	
  person	
  who	
  likes	
  to	
  get	
  mud	
  all	
  over	
  them.	
  	
  I’m	
  not	
  saying	
  
I’m	
  a	
  girly-‐girl	
  but	
  I	
  just	
  don’t.	
  	
  I’ll	
  also	
  have	
  to	
  deal	
  with	
  pollution.	
  	
  I’m	
  just	
  going	
  to	
  say	
  this.	
  	
  I’m	
  paranoid	
  to	
  
those	
  kinds	
  of	
  things.	
  	
  It	
  also	
  says	
  I	
  have	
  to	
  have	
  the	
  ability	
  to	
  creatively	
  problem	
  solve.	
  	
  I	
  can’t	
  do	
  that.	
  	
  So	
  if	
  
you’re	
  someone	
  like	
  me,	
  I	
  don’t	
  recommend	
  it.	
  
(Has	
  three	
  reasons	
  but	
  fails	
  to	
  reference	
  sources.)	
  
Sample	
  0	
  point	
  responses:	
  
Example	
  #1:	
  	
  No	
  because	
  If	
  you	
  really	
  like	
  math	
  and	
  science,	
  I	
  think	
  stormwater	
  engineering	
  would	
  be	
  a	
  really	
  
good	
  fit	
  to	
  work	
  at.	
  	
  I	
  think	
  some	
  stormwater	
  engineers	
  use	
  a	
  GIS	
  (Geographic	
  Information	
  Software)	
  and	
  I	
  
think	
  I	
  really	
  would	
  be	
  good	
  at	
  using	
  that	
  because	
  I	
  have	
  a	
  stream	
  next	
  to	
  my	
  house	
  and	
  I	
  test	
  is	
  with	
  my	
  dad	
  
often.(Position	
  is	
  unclear.	
  Sources	
  are	
  not	
  referenced.)	
  
Example	
  #2:	
  	
  No.	
  No	
  is	
  my	
  answer	
  because	
  the	
  job	
  seems	
  a	
  little	
  too	
  hard	
  but	
  if	
  someone	
  else	
  wants	
  the	
  job,	
  
then	
  fine	
  by	
  me!	
  	
  I	
  just	
  want	
  to	
  be	
  something	
  else	
  and	
  that	
  something	
  else	
  is	
  a	
  Pop	
  Star!	
  	
  But	
  if	
  someone	
  else	
  
wants	
  to	
  be	
  an	
  engineer	
  that’s	
  OK.	
  	
  	
  (Position	
  is	
  stated	
  with	
  no	
  specific	
  evidence	
  from	
  the	
  sources	
  to	
  
support	
  it.)	
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Lesson 2-Defining the Problem:
Stormwater Pollution

Science
Secondary
Lesson #2 (60 Minutes)

Overview

Materials

Students continue to explore the problems we face from polluted
and too much stormwater runoff, are asked to describe the
situation confronting us, and build domain specific vocabulary.

o

http://vimeo.com/84964332

Objectives

http://www.youtube.com/watch?v
=cbsWXlphewE

Students define the problems we face from too much (quantity) and
polluted (quality) stormwater runoff.

Evaluation
Collect the students’ problem statements and summary of the situation
with stormwater pollution. Note discrepancies that should be
addressed in class the next day.

Activities
1. Invite students to share their insights into what a stormwater
engineer does. What skills do they believe that a person must have
to be a stormwater engineer? Is this a career that might interest
them? Why or why not? Link the skills of the stormwater
engineer problem solving.
2. Share that they will have the opportunity to practice the skills of a
stormwater engineer in this unit! They will define the problems
that exist with stormwater on their school campus, explore various
solutions, analyze the solutions, and select one to recommend for
implementation. They will learn the importance of stakeholders
and consider strengths and weaknesses of each stormwater
solution. They will also look at what regional stormwater
managers advocate for personal behaviors called Best
Management Practices (BMP’s) and consider application in their
home environment.
3.

Stormwater Issues videos-Teacher
choice:
https://vimeo.com/32998265

o

https://www.youtube.com/watch?
v=o9hF2sQ5_9s
Department of Ecology Storm
Water Placemathttps://fortress.wa.gov/ecy/publicat
ions/documents/0710058.pdf

o
o
o
o
o
o

Note Taking template
Vocabulary List with Definitions
Cognitive Content Dictionary
Template
Discussion Skills
Engineering Design
Engineering Design Problem
Solving graphic organizer

Share today’s specific learning target: I can define the problems we
face from too much and polluted stormwater runoff.
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Defining the Problem:
Stormwater Pollution
4. Today, students will view videos that describe stormwater runoff
pollution. They will practice their note taking and summarizing
skills by taking notes and then writing a summary statement with
supporting evidence. Their focus is on understanding stormwater
pollution, including the greatest polluters. Provide students with
the note-taking template included with this lesson. After viewing
each video, students should work as a table group comparing
their notes and adding ideas.
5. Next, share the placemat reading (make placemats fromm the
link, not this lesson, for clearer details) with the students on
stormwater pollution. Preview the reading by looking at text
features. Set a purpose for the reading by referring back to the
note-taking template. Provide time for students to read and then
to discuss again in their small groups. Remind students to
practice good discussion skills. See the protocol provided with
this lesson.
6. Summarize the major vocabulary that the students have
encountered and discuss the meanings of the terms. Vocabulary
includes the following: stormwater; surface eater; runoff;
pollution; stormwater engineer; ground water; surface water.
Direct students to record these terms in their journals. (Use the
Stormwater Vocabulary pages provided.) They will continue to
add vocabulary throughout this unit. Keep a wall chart of the new
vocabulary as well, adding terms that appear in the readings and
videos.
7. Distribute the Engineering Design steps page. Review the
engineering design steps, by asking the students to explain the
steps and discuss how the steps are not necessarily linear. Note
the video gives different names to the steps. A problem is a
situation that needs to be fixed or resolved. The problem the
students will help to solve is the problem of stormwater pollution.
During this unit, the students will explore alternatives, evaluate
these alternatives and propose a solution with rationale. They
will replicate the thinking process that a stormwater engineer
would use to design solutions and implement a plan (Engineering
Design).

Science
Secondary
Lesson #2 (60 Minutes)

Common Core ELA Standards
o

R #4: Determine the meaning of
general academic and domainspecific words and phrases in a text
relevant to a topic or subject area.

o

W #9: Draw Evidence from literary
or informational texts to support
analysis, reflection, and research.

o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on various topics and texts, building
on others’ ideas and expressing
their own clearly.

o

S/L #2: Summarize a written text
read aloud or information
presented in diverse media and
formats, including visually,
quantitatively, and orally.

8. Direct the students to record the problem. Guide students to write
the problem statement as a question in their notebooks. For
example: What alternatives can we identify to improve the
quality of stormwater runoff and decrease pollution flowing into
our rivers, lakes and Puget Sound?

9. Optional graphic organizer for classes not planning on
implementing a plan. Use this Engineering Design graphic
organizer if you are not going to go through the entire process but
want to build engineering design skills.
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NOTE TAKING

What is Stormwater Pollution?
Define the Problem______________________________________________________________________________________________
_____________________________________________________________________________________________________________________________

Source

Sources of
Stormwater
Pollution

Consequences

Solutions

Video #1

Video #2

Reading:
Department of
Ecology Stormwater
Placemat
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Discussion Protocol
1.

Come to discussions prepared with assigned reading and/or
research completed.

2.

Follow agreed upon rules for discussions:
 Listen respectfully
 Take turns
 Invite all voices to share

3.

Ask clarifying questions.

4.

Build on others’ ideas.

5.

Summarize key ideas expressed.

Based on the Common Core Speaking and Listening Standards
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STORMWATER CURRICULUM

Vocabulary

Best Management Practices (BMPs): This stands for Best Management Practice. A
Best Management Practice is a behavior or action that a person performs that protects the
health of the environment.

Groundwater: Water that exists underground in the cracks and spaces in soil, sand, and
rock. Groundwater is stored in aquifers.

Stormwater: Water from rainfall that flows into surface water including drainage
facilities, rivers, streams, lakes, or our Puget Sound.

Stormwater Pollution: Anything in our stormwater that makes it unclean.
Stormwater Runoff: Water that runs off our roofs, streets and lawns; finds its way
directly into waterways or storm drains and then enters our streams, rivers, lakes and
Puget Sound.

Stormwater Engineer: A person who designs solutions for problems created by
surface water runoff and pollution.

Surface Water: Lakes, streams, rivers, oceans- water that exists on the surface of the
planet.
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Stormwater
Vocabulary

Name:

Teacher:
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New Word:
Prediction:

Definition:

Sketch:

My Sentence:

New Word:
Prediction:

Definition:

Sketch:

My Sentence:
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Engineering Design-Problem
Solving
1.
2.
3.
4.
5.
6.
7.
8.
9.

Define the problem
Research the problem
Understand stakeholders
Explore possible solutions
Evaluate possible solutions
Develop a Plan
Implement the Plan
Test and Optimize the plan
Communicate
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whe

Engineering Design –Problem Solving
Situation:
Define the
Problem

Problem:

Criteria and Constraints:

Possible
Solutions

Solution 1

Solution 2

Solution 3

Strengths:

Compare
Different
Solutions

Weaknesses:

Proposed Solution and Plan:

Implement the
Plan

Reasons:

Optimizing Plan:
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Lesson 3-Researching the
Problem:
Best Management Practices

Science
Secondary
Lesson #3 (60 Minutes)

Overview
Students explore the Best Management Practices (a behavior or
action that a person performs that protects the health of the
environment) that guide the work of stormwater engineers and
complete a Community Connection where they reflect on actions
they can take to improve the health of the environment.

Materials
o

o

Objectives
Students practice the skills of a stormwater engineer by
explaining selected Best Management Practices for stormwater
management.

o
o
o

King County Best Management
Practices for Stormwater
Management
Best Management Practices
Overview
Stormwater Problems: Our Role
Brief Writing Rubric
Chart paper and pens for jigsaw

Evaluation
Ask students to complete the exit slip provided:
-

Name and define two Best Management Practices important
for stormwater management.
Explain why it is important for people to follow the Best
Management Practices.

Activities
1. Share with the students that today they will examine practices
that should guide all of us in helping to keep our stormwater
free of pollutants. These Best Management Practices must be
followed and encouraged by the stormwater engineer. Refer
back to the job description to point this out.
2. Review the learning target with the students. I can practice the
skills of a stormwater engineer by explaining selected BMP’s for
stormwater management.
3. Explain what a Best Management Practice is. These practices
address the issue of stormwater pollution. Note that they are a set
of rules to follow so that we can make decisions that preserve and
protect the environment. The Best Management Practice
descriptions provided by King County (from its Stormwater
Pollution Prevention Manual) defines the issue, provide minimum
requirements for addressing the issue, and include other options
and tips.
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Researching the Problem:
Best Management Practices

Teacher Note: Explaining what a Best Management Practice is and
why these are important would also make a great short write
where students are practicing CC ELA skills of reading and
responding. If you choose to make this a writing activity verses
small group discussions, then score the student responses with the
Brief Writing Rubric provided.
4. For practice, ask students to consider what a Best Management
Practice might be for bike safety, good nutrition, or safety in the
gym. Instruct the students to brainstorm a BMP for one of these
topics, including the points listed above: description of the
problem, minimum requirements for solving the problem, and
other options and tips. For example, students might describe
that bike riding is dangerous due to traffic and the potential for
accidents and injury. The minimum requirements for bike safety
might include wearing a helmet, having bike reflectors, riding on
the proper side of the street, etc. Additional tips might include
yearly safety inspections for break and tire wear, reflective
clothing, etc. Share that by thinking through what works best in
a given situation, we can make safer, more effective choices and
implement these with knowledge and skill. Engineers must be
knowledgeable and thoughtful to recommend and enforce good
choices!

Science
Secondary
Lesson #3 (60 Minutes)

Common Core ELA Standards
o

R #2: Determine two or more main
ideas of a text and explain how they
are supported by key details;
summarize the text.

o

W #8: Recall relevant information
from experiences or gather relevant
information from print and digital
sources; summarize or paraphrase
information in notes and finished
work, and provide a list of sources.

o

W #9: Draw Evidence from literary
or informational texts to support
analysis, reflection, and research.

5. Invite students to read the overview of Best Management
Practices for homeowners along with one management practice
such as automobile washing. With a partner or as a table group,
ask the students to explain what a Best Management Practice is
and why these are important. Students should use examples
from the text to support their ideas.
6. Facilitate a jigsaw of selected BMP’s from the King County
Stormwater Best Management Practices manual or the
Stomwater Problems: Our Role. These are representative of the
whole Puget Sound region. Use the descriptions included with
this lesson. The included Best Management Practices are:
Residential Automobile and Boat Washing; Residential Storage
of Solid and Food Waste; Residential Automobile Repair and
Maintenance; Residential Hazardous Waste Use, Storage and
Disposal; Residential Gardening and Lawn Care; Residential
Maintenance and Repairs: Pet Waste; In my Yard; In my House;
in my Car.
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Researching the Problem:
Best Management Practices

Science
Secondary
Lesson #3 (60 Minutes)

7. Group students so that the lower readers have support from more
capable readers. Ask students to summarize their assigned BMP’s
using the following outline:
 The Issue
 Minimum Requirements (The rules to follow to address the
issue)
 Other Options and Tips (Additional suggestions to prevent
pollution)
Students should put their summary on a piece of chart paper for
posting in the classroom. They are encouraged to illustrate their
posters to more effectively communicate the message.

8. Debrief the activity: What would it take to effectively implement
and manage these BMP’s? What information do people need in
order to follow the rules for Best Management Practices? What
criteria might we use to see if the BMP’s are effective?
Optional: School-Home/Community Connection:
 Students could do a home survey about how much water they
use or if they are doing any of the Best Management Practices.
 Students could share the Stormwater Problems: Your Role
pamphlet with their families.
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RESIDENTIAL

Best Management Practices
This chapter consists of a series of information sheets listing the best management practices
(BMPs) that are the rules for single family homes in the region to improve the quality and quantity
of stormwater runoff. The activity sheets in this chapter target typical household activities that
have the potential to pollute stormwater, surface waters, and groundwater.

Stormwater pollution occurs when water runs over the ground, picks up pollutants, and washes the
pollutants into surface and ground waters. Street storm drainage systems are designed to prevent
local flooding by carrying stormwater runoff to nearby streams and rivers. These drainage systems
do not remove pollutants such as motor oil or soap.

Even small amounts of commonly used household products such as motor oil, pesticides, paint
waste, and soaps are harmful to aquatic life. Although individual activities may appear insignificant,
runoff from urban areas is now a leading cause of water pollution in rivers, lakes, and Puget Sound.

Puget Sound Starts Here’s goal is to reduce pollution by educating homeowners and residents to
prevent the contamination of stormwater runoff into our streams, rivers, lakes, and groundwater.
What might be criteria to see if educating homeowners and residents is working?
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Requirements

Activity Sheet R-1

RESIDENTIAL
Automobile and Boat Washing
The Issue:
Automobile washing is one of the most common residential activities that pollutes surface water,
streams, creeks, lakes, and Puget Sound. In addition to soap and dirt, vehicle wash water carries oil,
grease, solvents, nutrients, and metals and to our local water bodies. The soaps and detergents that
we use to wash automobiles can be more of a pollution threat than the grime washed off the
automobiles. Even soaps that are labeled “biodegradable,” “environmentally friendly” or “nontoxic”
are harmful to aquatic life and water quality. The “nontoxic” label simply means the soap is less
toxic to the user.
Minimum Requirements:
The following BMPs, or equivalent measures, methods or practices are required if you
engage in automobile or boat washing at your home.

 It is acceptable to rinse down the body of a vehicle/boat with just water without doing
any washwater BMPs. The wash water is diverted from the storm drain, i.e. wash water
will infiltrate.
 If you wash your automobile or boat using mild detergents (pH neutral) on an area that
allows for infiltration of the wash water, such as gravel, grass, or loose soil, it is
acceptable to let the wash water infiltrate as long as you only wash the body of the
vehicle (i.e. not the undercarriage or engine).
 If you wash on a paved area such as your driveway and use soaps or other cleansers,
you should do ONE of the following:


Redirect the wash water to vegetated areas such as landscaping or your lawn. This
can be accomplished by using temporary measures such as a berm, boom/socks, or
other solid materials like a piece of lumber placed at the low point of where your
vehicle is parked. This will direct the flow of water to your lawn or landscaping.



Use a wet vacuum to collect the wash water and then dispose of the wash water to
your sink or toilet for treatment at your local sewage treatment plant.
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Residential Automobile and Boat Washing (continued)

Other Options and Tips:

 Take your vehicle to a commercial car wash where wash water is recycled and
discharged to the sanitary sewer. This also reduces the amount of water used for
vehicle washing.
 Use a hose nozzle with a trigger and shut it off when you’re not using it to conserve
water.
 Never clean or pressure wash the engine or undercarriage of your automobile at home.
The oil, grease, and other pollutants from this activity can contaminate your property,
as well as groundwater such as shallow aquifers. This is especially important in areas
where wells provide potable water. For this type of cleaning, take the vehicle to a
commercial car wash where wash water will be treated appropriately.
 There are several waterless car wash products on the market. These products are
designed to clean and protect your vehicle without using water. Cloths, rags, etc. used
with these products should be disposed of as solid waste.

For more information or assistance in implementing these best management practices, contact the King County Department of Natural
Resources and Parks Water and Land Resources Division at 206-296-1900.
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Requirements

Activity Sheet R-2

RESIDENTIAL
Storage of Solid and Food Wastes
The Issue:
Improper storage of household garbage and other wastes can lead to a variety of pollutants in
storm water runoff. Waste such as leaking garbage cans, yard waste containers without lids, scrap
piles, and junk vehicles and equipment can cause polluted runoff from your property to drain to
surface and groundwater. Contaminants such as oils, greases, nutrients, bacteria, pathogens, and
suspended solids are carried to our creeks, streams, lakes, rivers, and Puget Sound.
Minimum Requirements:
The following BMPs, or equivalent measures, methods, or practices are required in storage
of solid and food wastes at your home.

 Dispose of unwanted garbage or scrap in your regular garbage service pickup
containers, or dispose of garbage and scrap at a landfill or transfer station. Do not let
garbage accumulate at your residence. The accumulation of garbage is a surface water
concern and a health issue. Accumulated garbage can attract rodents, rats, mosquitoes,
and other pests that are also health hazards.
 Waste stored outside should be kept in covered containers or be covered with a tarp.
All waste containers that are outdoors should have lids.
Other Options and Tips:

 Recycle as much as possible. Someone else may be able to use leftover paints, finishes,
cleaning materials, building materials, etc. Contact a neighbor, friend, school, church, or
community group to see if your left over materials can be used.
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Requirements

Activity Sheet R-3

RESIDENTIAL
Automobile Repair and Maintenance
The Issue:
Many people prefer to repair and maintain their vehicles at home. Those that do need to ensure that
these activities do not pollute our streams, rivers, and lakes. Automobile maintenance and repair
activities can introduce chemicals such as oil, grease, antifreeze, hydraulic and brake fluids, and
metals to our surface and groundwater. A recent study estimated that the amount of oil running off
our streets and driveways and ultimately flowing into the oceans is equal to an Exxon Valdez oil
spill – 10.9 million gallons – every eight months (NRC, 2002).
Minimum Requirements:
The following best management practices (BMPs) or equivalent measures, methods, or
practices are required if you engage in automobile repair and maintenance at your home.

 Collect all used oil, antifreeze, or other vehicle fluids in containers with tight fitting lids.
Do not mix these fluids in the same container as this limits your ability to recycle the oil
at your local auto parts store or service station.
 Never dispose of used oil, antifreeze, or other fluids into a storm drain, into a ditch, or
onto the ground. Oil should be recycled at an auto parts store or service station. Other
fluids can be disposed of at a household hazardous waste collection site.
 Never clean the engine or undercarriage of your vehicle at home. For this type of
cleaning, take the vehicle to a commercial car wash facility.
 Use drip pans, tarps, or even cardboard and newspaper under the vehicle to capture
leaks or spills that may occur during maintenance and repair activities. This ensures
spilled fluids won’t be washed to the storm drainage system the next time it rains.
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Residential Automobile Repair and Maintenance (continued)

 Clean up spills with rags or absorbent material, such as sand, dirt, or cat litter. Do not
wash down or hose down these spills to the curbs, roadway, or storm drains. Sweep up
absorbents and dispose of them in your garbage can.
 Store automotive parts, such as batteries, engines, transmissions, and other parts that
may have oily or greasy residue on them, under cover and off the ground to minimize
rainwater contact. Rainwater can wash pollutants off these parts and send pollutants to
storm drainage systems and groundwater. Tarps are an inexpensive and easy solution
to covering parts.
Other Options and Tips:

 Take your vehicle to a commercial car repair facility where fluids are handled, recycled
and disposed of correctly to avoid pollutants being introduced to our local water bodies.
The EnviroStars Program certifies businesses for reducing, recycling, and properly
managing hazardous waste. See http://www.envirostars.com/ to search for businesses
that have earned the EnviroStars rating.

For more information or assistance in implementing these best management practices, contact the King County Department of Natural
Resources and Parks Water and Land Resources Division at 206-296-1900.
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Requirements

Activity Sheet R-4

RESIDENTIAL
Hazardous Waste
Use, Storage, and Disposal
The Issue:
There are a variety of hazardous materials routinely used in and around our homes including
chemical cleaners, pesticides, paints, solvents, lighter fluid, gasoline, antifreeze, brake fluid and
other automotive products, wood preservatives and even batteries from our electronic equipment.
Improper disposal and failure to keep hazardous products from rainwater contact may cause
surface and groundwater pollution. With so many hazardous compounds present in thousands of
households in King County, the cumulative adverse effects of poor usage, storage and disposal
practices are potentially severe to our environmental health.
Minimum Requirements:
The following best management practices (BMPs) or equivalent measures, methods, or
practices are required when using or storing hazardous wastes at your home.

 Store all hazardous materials inside a building or shed or under cover. Do not expose
hazardous materials to rainwater that can transport hazardous pollutants to surface
and groundwater.
 Use products only as specified on labeling directions.
 Dispose of and recycle hazardous wastes through a local Household Hazardous Waste
Program or other recycling programs or businesses, or carefully follow disposal
directions on containers of chemicals.
 Never allow hazardous chemicals to be discharged or dumped into storm drainage
systems or on to the ground.
Other Options and Tips:

 Reuse and recycle as much as possible. Someone else may be able to use leftover paints,
finishes, cleaning materials, building materials, etc. Contact a neighbor, friend, school,
church, or community group to see if your left over materials can be used.
 Use the least toxic product available. See
http://www.govlink.org/hazwaste/house/alternatives for information on finding
alternatives to hazardous household products.
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Requirements

Activity Sheet R-5

RESIDENTIAL
Gardening and Lawn Care
The Issue:
Many pollutants can enter stormwater systems, groundwater, and water bodies as a result of
typical lawn and gardening work. Runoff that is contaminated by pesticides and fertilizers can
severely degrade receiving waters and result in adverse effects on fish and other aquatic life. Recent
studies in the Puget Sound region detected pesticides in urban streams at levels that exceed limits
set to protect aquatic life. Some gardening chemicals are also harmful to children and pets.
Fertilizers add nutrients to water bodies causing unwanted algal blooms and other aquatic plant
growth. Disposal of grass clippings and other vegetation into storm drains, stormwater ponds,
roadside ditches and other water bodies can lead to decreased oxygen levels in stormwater as the
vegetation decomposes. Decreased oxygen levels can be lethal to fish and other aquatic life. Several
simple practices can be used to prevent these problems, and may result in improved lawn and
garden quality. These practices should also be shared with private landscapers that conduct
gardening and lawn care on your property.
Note: The term pesticide includes insecticides, herbicides, fungicides, rodenticides, etc.
Minimum Requirements:
The following BMPs, or equivalent measures, methods, or practices, are required if you are
engaged in gardening and lawn care at your home:

 Never apply herbicides, insecticides, rodenticides, or fungicides along the banks of
stream and drainage channels with flowing water, or along the shores of lakes and
wetlands. Never apply these chemicals when it is raining.
 Manually or mechanically remove weeds and other pests rather than using pesticides in
areas of running or standing water.
 Store all bags or piles of fertilizers and containers of pesticides in a covered location
such as a garden shed.
 Do not sweep or dump grass clippings, leaves, or twigs into any street, drainage ditch,
or stormwater facility or pond.
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Residential Gardening and Lawn Care (continued)

 Store piles of beauty bark and other erodible materials on lawns or other pervious
areas. If these materials are stored on impervious areas such as driveways, cover them
with a tarp so that rainwater does not wash the materials into storm drains or ditches.
Other Options and Tips:

 Purchase and use the least amount of pesticides necessary and always follow the label
directions for application. Try pest control measures that do not require chemicals first.
 Compost your yard wastes, or use yard waste as mulch in your yard or garden. Contact
your local solid waste utility to see if yard waste pickup service is available.
 Educate yourself about alternatives to chemical pesticides and fertilizers such as
integrated pest management techniques..
 Limit the amount of lawn and garden watering so that surface runoff does not leave
your property. Check automatic sprinkler systems to ensure water is dispersed to
landscaped areas and not to hard surfaces such as driveways and sidewalks that drain
to storm drainage systems.
 Avoid planting species on the Noxious Weeds list.

For more information or assistance in implementing these best management practices, contact the King County Department of Natural
Resources and Parks Water and Land Resources Division at 206-296-1900.

Reader Note: The above requirements are the minimum required BMPs. If these BMPs fail to prevent discharges to the storm drainage system,
you will be asked to take additional measure to correct the continued pollution discharges.
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Requirements

Activity Sheet R-4

RESIDENTIAL
Maintenance and Repair
The Issue:
There are a variety of home maintenance and repair activities routinely carried out by homeowners
in King County that have the potential to adversely affect our streams, rivers, and lakes. Pollutants
generated from these activities can affect whether a lake or water body is swimmable or fishable.
Painting, pressure washing, carpet cleaning, moss control, and concrete repair and maintenance are
a few examples of activities homeowners conduct that can result in pollutants being discharged to
drainage systems, surface water, and ground water. Wash water from these activities contain
chemicals, suspended solids, organic compounds, detergents, solvents, abnormal pH, and other
toxins that have a detrimental and toxic effect on fish and other aquatic life.
Minimum Requirements:
The following BMPs, or equivalent measures, methods or practices are required when conducting
residential maintenance and repairs at your home.

 Do not dispose of any wastewater into the street, gutter, storm drain, or drainage ditch,
or into a stream, creek, or other body of water.
 PAINTING: Do not dispose of wash water from cleaning brushes, paint rollers, paint
buckets, or containers to surface water, storm drains, or ditches. Wash water from latex
paints can be disposed of to the sanitary sewer. Empty containers of latex paint can be
left open to dry out any residual paint, and then disposed of in your normal garbage or
taken to a transfer station for disposal. Residual oil based paint, paint thinners, and
solvents must be disposed of as hazardous waste.
 PRESSURE WASHING: Water from pressure washing decks, driveways, roofs, or other
hard surfaces may contain suspended solids and other pollutants that should not be
directly discharged to drainage systems. Redirect pressure washing wastewater to
vegetated areas or areas such as gravel, lawns, landscaping, or bare soil where the
water will infiltrate slowly into the ground. If this cannot be accomplished, filter the
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Residential Maintenance and Repair (continued)

wash water through filter fabric, or other filtering media to collect the suspended solids
before discharging the water to a drainage system. If any chemicals are used during the
pressure washing process, the wastewater must be collected and disposed of in a
sanitary sewer system or infiltrated on site. If moss control or another chemical
treatment is used during pressure washing of roofs, disconnect the downspouts so the
chemicals do not discharge to the storm drainage system, and disperse the wash water
onto adjacent lawns and landscaping.
 CARPET CLEANING: Most commercial carpet cleaners have onboard wastewater
recycling systems. If you do your own carpet cleaning, the wash water must be
discharged to the sanitary sewer or your septic system. Filter the water if it contains
lint or other particles to avoid clogging the drains. If you prefer not to discharge the
water to your septic system, you may also discharge the water to your lawn or a
landscaped area to allow the washwater to infiltrate slowly into the ground. Be aware
that detergents and other cleaning chemicals such as solvents can be harmful to
vegetation and septic systems. Discharging wash water to the ground may not be
allowed if you live in a Critical Aquifer Recharge Area (CARA). Never dispose of carpet
cleaning wash water to a storm drain, drainage ditch, or surface water. Carpet cleaning
wastewater contains chemicals, detergents, and suspended solids that adversely impact
the quality of surface and ground waters.
 CEMENT/CONCRETE WORK: Concrete/cement wash water has a pH level that is toxic
to aquatic life. Do not allow wash water from concrete work to discharge into storm
drainage systems, including small yard drains or adjacent roadways. This is especially
important when installing washed aggregate driveways or patios. Direct the wash
water to vegetated areas or dig a hole where the wash water can settle and infiltrate
slowly into the ground. The cement residue can be mixed into the soil where the wash
water is infiltrated with no detrimental effects, and the pH will be neutralized.
Other Options and Tips:

 Hire a professional home maintenance and repair company that follows the approved
BMPs for home repair and maintenance
Remember, as a homeowner, you have a responsibility to ensure your contractors follow the
required Best Management Practices. As part of your agreement with contractors, require them
to follow all codes and regulations.
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EXIT TICKET:
Best Management Practices (BMPs)


Name and Define two different BMP’s important for stormwater management.
1. BMP:
Definition:

2. BMP:
Definition:



Explain why it is important for people to follow the BMPs:
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Stormwater Problems: Your Role
Stormwater Runnoff
In vegetated areas such as forests, fields, and wetlands, rainwater seeps slowly into the
ground. However, when rain falls on paved and other hard surfaces it runs off quickly
and is conveyed by pipes and ditches directly to King County lakes, wetlands, and
streams. This water that flows across the land is called stormwater runoff. Stormwater
runoff, although starting as rain, collects pollutants when it hits the ground and
travels. For example, runoff from parking lots picks up oil and grease dripped from
cars, asbestos from worn brake linings, and zinc from tires. Pesticides, herbicides, and
fertilizers are washed off from landscaped areas, and soils are washed away from
construction sites. Any substance found on the ground can contaminate stormwater
runoff.
Storm Drains Lead to Lakes and Streams
Storm drainage systems are designed to decrease the chance of flooding in areas that
have been developed with homes, businesses, and roads. The rainwater that used to
seep into vegetated areas now must be collected and carried elsewhere. The storm
drainage system collects this stormwater runoff and carries it to the nearest wetland,
lake, stream, or to Puget Sound. In urban areas, the storm drainage system consists of
drains and underground pipes. Storm drains are normally located in streets and
parking lots. In rural areas, the storm drainage system may be in the form of ditches
that carry the stormwater along a roadside or piece of property. These drainage
systems are meant to carry only unpolluted stormwater to the nearest natural body of
water. Putting oil, antifreeze, detergents, and other material into the storm drainage
system is the same as dumping them directly into a lake or stream.
The sanitary sewer system is different. Sanitary sewer drains lead to the sanitary sewer
system and end up at a wastewater treatment plant. This system carries household
wastewater and some permitted industrial wastewater. The wastewater in this system
is treated before being discharged into a natural water body.
Polluting is Against the Law
Keeping pollutants out of the water isn't just a good idea - it's
the law. The Washington State Water Pollution Control Law
(RCW 90.48) and the King County Water Quality Code (KCC
9.12) prohibit the discharge of pollutants to the storm drainage
system, surface water, and groundwater. Polluted stormwater
runoff or the direct dumping of pollutants can negatively affect
every water body it enters. Pollution can cause algal blooms
causing taste and odor problems and impaired recreation and
aesthetics; toxins can cause lesions and tumors in fish and
other animals; turbidity can cause the destruction of fish spawning areas and other
habitat for plants and animals; and all of this can result in a decrease in fishing,
swimming, and boating opportunities.
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Ways You May Be Polluting
Many people know that it is illegal to dump toxic chemicals or other material down a
storm drain. But you are also polluting if you allow pollutants to be washed into a
storm drain with stormwater runoff or with wash water. For instance, you may be
polluting if you:
 allow water from washing tools and equipment to enter a
storm drain;
 spill antifreeze or other material on your site without
cleaning it up;
 allow materials or wastes stored outside to leak on the
ground; or
 clear land without taking steps to prevent erosion.
Virtually anything on the ground can become a water pollutant. Therefore, it is
important to keep a clean site and ensure that polluting material is properly handled
and stored.
Pollutants
Any substance that can render water harmful to people, fish, or wildlife or impair
recreation or other beneficial uses of water is considered a pollutant. The broad
categories of pollutants and their effects on fish and wildlife are described below.
Table 2.1 (located at the end of this chapter) presents a list of the activities addressed
in this manual. This table indicates the types of pollutants that may be generated by
those activities as well as the types of receiving water bodies that may be affected by
stormwater runoff from the activity sites.
Oils, Greases, and Fuels
Oils and greases are a common component of stormwater runoff pollutants, primarily
because there are so many common sources: driveways, streets and highways, parking
lots, food waste storage areas, heavy equipment and machinery storage areas, and
areas where pesticides have been applied. The familiar sight of a rainbow-colored
puddle or trickling stream of water in parking lots, driveways, and street gutters is a
reminder of the presence of oils and greases in stormwater runoff. Oils
and greases can be petroleum-based or foodrelated (such as cooking
oils). No type of oil or grease belongs in surface water. Oil and grease
are known to be toxic to aquatic organisms at relatively low
concentrations. They can coat fish gills, prevent oxygen from entering
the water, and clog drainage facilities (leading to increased
maintenance costs and potential flooding problems).
Metals
Many metals, including lead, copper, zinc and cadmium, are commonly found in urban
runoff. Metals can contaminate surface and groundwater, and concentrate in bottom
sediments, presenting health problems for fish and animals that eat from the bottom
of lakes, streams, and Puget Sound. Reproductive cycles of bottom-dwelling species
can be severely reduced, and fish inhabiting such metal-contaminated locations often
exhibit lesions and tumors. Metals can also contaminate drinking water supplies.
Industrial areas, scrap yards, paints, pesticides, and fallout from automobile emissions
are typical sources of metals in runoff.
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Sediments
Sediment, often originating as topsoil, sand, and clay, is the most common pollutant in
stormwater runoff by volume and weight. Sediments readily wash off paved surfaces
and exposed earth during storms. Sediment may seem harmless enough, but it poses
serious problems in the water. Excess sediment concentrations turn stream and lake
water cloudy, making them less suitable for recreation, fish life, and plant growth.
Sediment is of particular concern in fish bearing streams where it can smother trout
and salmon eggs, destroy habitat for insects (a food source for fish), and cover prime
spawning areas. Uncontrolled sediment can also clog storm drains, leading to
increased private and public maintenance costs and flooding problems.
Sediment is also of concern because many other pollutants including oils, metals,
bacteria, and nutrients tend to attach to soil particles. Therefore, when sediments
enter water, they usually carry other pollutants with them.
Cleared construction sites and exposed earth are generally the greatest contributors of
soil particles in surface waters. Other sources include erosion from agricultural lands,
application of sand and salts to icy roads, fallout from pressure washing and
sandblasting operations, dirt from equipment and vehicles, and dirt and grit from
parking lots, driveways, and sidewalks.
Oxygen-Demanding Substances
Plant debris, yard waste, food waste, and some chemical wastes fall into a category of
water pollutants known as oxygen-demanding substances. Such substances use
dissolved oxygen in water when they decay or chemically react. If dissolved oxygen
levels in water become too low, aquatic animals become stressed or die. Salmon and
trout are particularly at risk because they need high dissolved oxygen levels to live.
Animal wastes, food wastes, leaves and twigs, and other miscellaneous organic matter
carried by stormwater runoff into surface water can lead to reduced oxygen levels.
Slowmoving waters are particularly susceptible to oxygen depletion because aeration
of the water by turbulence is lacking. Therefore, oxygen that is depleted in slowmoving waters due to the presence of excess organic matter or unnatural chemical
compounds is not replaced. Reduced oxygen levels in these waters are often
particularly severe after a storm.
Nutrients
Nutrients such as phosphorus and nitrogen are needed by plants to grow, but high
levels can be harmful to water quality. Excess nutrient levels can over-stimulate the
growth of algae and other aquatic plants, resulting in unpleasant odors, unsightly
surface scum, and lowered dissolved oxygen levels from plant decay. Nutrients are
most likely to pose a problem in slow moving water such as lakes or sluggish streams.
Some forms of algae are toxic to fish and other aquatic organisms and may even cause
death in animals that drink affected water. Algae can also cause taste and odor
problems in drinking water, foul-smelling odor in ponds and lakes, and problems with
clogged water intakes, drains, and pipes. Heavy loading of nutrients into slow-moving
waters can adversely affect many beneficial uses of the water. Forms of nitrogen
(ammonium), in combination with pH and temperature variations, can cause water
quality problems and be toxic to fish. This process consumes large amounts of oxygen
in the water and subsequently stresses or kills fish and other aquatic organisms when
oxygen levels are reduced.
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Ammonia can harm fish and other aquatic organisms.
Fertilizers, animal wastes, failing septic systems, detergents, road deicing salts,
automobile emissions, eroded soils, and organic matter such as lawn clippings and
leaves are all contributors to excessive nutrient levels in urban/rural and agricultural
stormwater runoff.
Toxic Organic Compounds
Toxic organic compounds such as pesticides are particularly dangerous in the aquatic
environment. Excessive application of insecticides, herbicides, fungicides, and
rodenticides, or application of any of these shortly before a storm, can result in toxic
pesticide chemicals being carried from agricultural lands, construction sites, parks,
golf courses, and residential lawns and gardens to receiving waters. Many pesticide
compounds are extremely toxic to aquatic organisms and can cause fish kills.
Many other toxic organic compounds can also affect receiving waters. These toxic
compounds include phenols, glycol ethers, esters, nitrosamines, and other nitrogen
compounds. Common sources of these compounds include wood preservatives,
antifreeze, dry cleaning chemicals, cleansers, and a variety of other chemical products.
Like pesticides these other toxic organic compounds can be lethal to aquatic
organisms.
Fecal Coliform Bacteria
Fecal coliform bacteria in water may indicate the presence of pathogenic (diseasecausing) bacteria and viruses. Pet and other animal wastes, failing septic systems,
livestock waste in agricultural areas and on hobby farms, and fertilizers can all
contribute fecal coliform bacteria. This can limit the recreational use of a water body.
Bacterial contamination has led to closures of numerous shellfish harvesting areas and
swimming beaches in the Puget Sound region.
pH
The pH value of water is an indication of its relative acidity. The pH value can range
from 0 to 14, with a range of 6 to 8 being desirable for most bodies of water. A pH
level outside this range will adversely affect plant and animal life. Waters with very high
(basic) or very low (acidic) pH are corrosive to metal surfaces. There are several sources
that can contribute to change of pH in runoff, including industrial processes that
discharge acidic wastewater, solutions used in metal plating operations, acidic
chemicals used in printing and graphic art businesses, cement used in concrete
products and concrete pavement, and chemical cleaners used in homes and
businesses.
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How can I help…around my Dog?
Scoop the poop, bag it and throw it in the trash (not in the yard waste bin). 87% of dog poop in
Puget Sound lands in our own backyards. 48% of the people in King County say they don’t
always properly dispose of pet waste at home.
Backyard poop is a big problem. Keep your yard clean of pet waste by scooping at least weekly
if possible. Always carry plastic bags when walking your pet. After you’ve picked it up and
bagged it, throw the poop in the garbage and be sure to wash your hands. It’s that simple and
your garbage hauler won’t mind (plus, not pickup up your dog’s poop is illegal). Just remember
to keep the poop out of the yard waste container.
The Issue
Pet waste is raw sewage. It contains hazardous organisms that cause bacterial contamination in
local streams, rivers, and lakes. When it rains, bacteria in dog poop is carried by stormwater
runoff to storm drains, ditches, and streams that feed our rivers, lakes, and Puget Sound. Dog
waste contains fecal coliform bacteria and other disease-causing organisms such as salmonella,
roundworms, and giardia. These bacteria can make water unsafe to drink or swim in. These
bacteria also end up in shellfish, and can make the people who eat them very sick.
Facts: We have more than 125,000 dogs and 60,000 outdoor cats in Seattle! That amounts to
about 50,000 pounds of bet waste every day. In one gram of dog poop, a piece about the size
of a round green pea, there are 23 million fecal coliform bacteria.
Left on streets, curb strips, and in yards and parks, pet waste can be carried by rainwater to
storm drains and into our creeks, lakes, and Puget Sound without treatment, it is one of the
leading causes of bacterial contamination in our streams and causes other water quality
problems just like livestock manure and fertilizer.
Get Involved


Purchase a pet waste baggie dispense and bags for your street. Available online or in pet
supply stores these are not supplied or maintained by the City).



Spread the word about the importance of picking up pet waste. Print an I Poop Poster
from the Puget Sound Starts Here website and ask a local business to post it.

What if pet waste isn’t picked up?
It’s bad for your health, our waterways, and potentially your
pocketbook! There are laws in Seattle to protect our health and our
environment which require pet waste to be picked up and disposed of
properly.
SMC 9.25.082
(A) Allowing the accumulation of feces (civil infraction, $109.00
fine)
(B) Not removing feces from another’s property (civil infraction,
$54.00 fine)
(C) Not having equipment to remove feces (civil infraction, $54.00
fine)
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How can I help…in my Yard?
Use fertilizers and pesticides sparingly, or just use compost.
Go Green with Less
It’s okay to want green lawns and gorgeous flowers. But too much fertilizer or too many bug
killers are not necessary. It doesn’t take much of the right product to achieve the desired result.
In fact, there are many non-chemical choices for preventing weeds and bugs. One choice is to
try compost instead of a fertilizer or herbicide.
The Issue – 96% of the insects in a yard are good bugs
Scientists have found 23 pesticides in Puget Sound streams, many at levels that can harm
salmon and other wildlife. When stormwater flows over our yards and gardens it picks up
pesticides, herbicides, and fertilizers and carries them into streams, rivers, lakes, and Puget
Sound. These chemicals poison wildlife and absorb oxygen in water, contributing to dead
zones.
Yard Care Tips
If you already follow the directions on your fertilizer or pesticide, try something new and easy:
Go Natural: Use compost to augment your soil and fertilize your plants. There are many types
of compost available and some cities or counties offer their own products. If you must, use slow
release organic fertilizer in late September and/or early May.
Plant a Tree: Increase the number of trees to help intercept rainwater.
Let the Rain Soak In: Slow stormwater runoff by directing downspouts into lawns, beds, or rain
gardens.
Build Healthy Soil: Supplement your soil with mulch, compost and other all-natural soil
amendments. Healthy soils lead to robust plants that are more resistant to disease and insect
problems, which means you’ll reduce the need for herbicides and pesticides.
Clean Up Troublemakers: Remove diseased plants and compost the dead ones.
Minimize Spray: Try traps, barriers, fabric row covers and repellants before turning to
pesticides.
Plant Right for Your Site: Select pest-resistant plants and put
them in soil mixture and sun conditions they like. Consult a
garden expert for advice on the right plant for your
conditions.
Water Smart: Water deeply and infrequently. Most plants do
best if the soil partially dries out between watering. One inch
a week is the rule of thumb.
Test Automatics: Test, repair, and adjust your sprinklers
annually, and install a rain shut-off device.
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How can I help…in my House?
Use less hazardous cleaning solutions.
Household Cleaning
Even though most home cleaning products are processed through sewage treatment plants or
septic systems, many of the harmful chemicals they contain still end up in our waterways. This
also happens when some sewer systems overflow during big storms and heavy rains. Whenever
possible, use natural cleaning products to tidy up your home. This includes detergents for dish
and clothes washing that do not contain phosphorus. For other cleaning needs, avoid products
that say “Poison” or “Danger.” And, create a low-cost household cleaning kit with white vinegar,
baking soda, borax, castile soap, and a spray bottle. Recipes are available online:
http://www.pugetsoundstartshere.org/at-home-andmore/household-cleaning/.
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How can I help…in my Car?
Use a commercial car wash and have fluid leaks repaired.
Use a commercial car wash. Market research from the International Carwash Association shows
that 38% of the public wash their cars at home.
Washing your car at home is a dirty business. Oil, brake pad and tire dust and other chemical
residue build-up – along with soap – wash straight down the storm drain and flow, untreated,
into nearby streams, rivers, and Puget Sound when you wash your car in the driveway or street.
The water from commercial car washes flows into the sanitary sewer system and is treated by
wastewater treatment plants before it enters local waterways.
The Issue
The water from car washing contains oil, zinc, lead, copper, solvents and antifreeze. All of these
enter the Sound – or bodies of water that lead to the sound – when we wash our cars on the
street, in our driveways or in a parking lot. Sops are a significant problem and are harmful to
fish and the aquatic insects they eat. Soaps contain surfactants, which are chemicals designed
to coat dirt and grime so they don’t settle back onto your car. Surfactants also coat fish gills
and prevent fish and aquatic insects from getting the oxygen they need.
Fix your car’s oil drips
Motor oil is a pollution problem in our streams, rivers, and lakes. Oil doesn’t dissolve in water,
which means it sticks around for a long time. It’s toxic to people, wildlife, and plants. Contain
oil leaks that you know about until you can get your car fixed.
Car Care Tips
Dispose of Fluids Properly. Never pour anything but clean water down a storm drain, since
most drains empty directly into streams or rivers. Recycle oil at registered collection centers
throughout the region.
Use Cardboard. If you have an older car that leaks a little oil, put a piece of cardboard under
the leak when the car is parked. Periodically dispose f the cardboard at registered collection
centers, not in the trash.
Skip Driving Alone. Leave the car at home and take an alternative form of transportation, or
carpool with other people in your neighborhood.
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Brief Writing Rubric
Sample Generic 2-point (Grades 3–11) Brief Writing Rubric
The response:




2





demonstrates sufficient focus on the topic and includes some supporting
details
has an adequate organizational pattern, and conveys a sense of wholeness
and completeness, although some lapses occur
provides adequate transitions in an attempt to connect ideas
uses adequate language and appropriate word choices for intended audience
and purpose
includes sentences, or phrases where appropriate, that are somewhat varied
in length and structure

The response:




1





0

demonstrates little or no focus and few supporting details which may be
inconsistent or interfere with the meaning of the text
has little evidence of an organizational pattern or any sense of wholeness and
completeness
provides transitions which are poorly utilized, or fails to provides transitions
has limited or inappropriate vocabulary for the intended audience and
purpose
has little or no variety in sentence length and structure

A response gets no credit if it provides no evidence of the ability to [fill in with key
language from the intended target] and includes no relevant information from the text
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Lesson 4-Understanding
Stakeholders

Science
Secondary
Lesson #4 (60 Minutes)

Overview

Materials

Students identify the major stakeholders in designing stormwater
solutions for their school campus, describing the stakeholders’
responsibilities, interests, and possible impact resulting from change.

o

Template for recording stakeholder
information

o

Discussion Protocol

Objectives
Students identify the stakeholders affected by various solutions to
polluted stormwater runoff and summarize their interest when
making changes to the school site.

Evaluation
Collect the students’ completed charts to review for completeness and
accuracy.
Ask students to reflect on an exit slip: Which stakeholder’s position
may be most important? Least important? What makes the students
think this? Collect student responses.

Activities
1. Share with students that today they will consider stakeholders that
may have an interest in solutions for the stormwater pollution
problems on their school campus. Ask: What is a stakeholder and
why might stakeholders be important when solving problems?
2. Check student ideas. Then share a definition of a stakeholder:
Individuals or groups with interests related to an issue or outcome.
Ask: Who might be the stakeholders when we make improvements
on our campus and how might these stakeholders be affected?
3. Share the learning target with the students: I can describe the
stakeholders affected by various solutions to stormwater runoff and
summarize their interest when making changes to the school site.
4. Distribute the Stakeholder Matrix for student note taking. Point out
that the students are practicing the thinking skill of point of view
when they consider the interests of stakeholders. These interests
will influence point of view toward the potential solutions to
stormwater runoff on the school campus.
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Understanding
Stakeholders
5. Ask students to name the stakeholders they believe might be
affected by improvements to their campus site. Guide the students
to name many the following:
 The Maintenance Department
 Grounds crew
 Custodian
 The Finance Office
 The Principal
 Local Government (City/County)
 Local Businesses
 Students
 Parents
 Developers
 Local environmental groups
 Teachers
 Neighbors
6. Direct the students to choose 5-6 of these stakeholders and record
on the chart. In groups, instruct students to complete the sections of
the chart that include describing the stakeholder and identifying the
stakeholder’s possible interests in making changes on the school
campus. Provide a model for the class as a shared think aloud prior
to instructing the students to work independently. Students must
think flexibly and as they try to see the issue of stormwater
solutions from the points of view of others who might be affected by
any proposed change to the school campus. Revisit the Discussion
Protocol with the students.

Science
Secondary
Lesson #4 (60 Minutes)

Common Core ELA Standards
o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on various topics and texts,
building on others’ ideas and
expressing their own clearly.

o

S/L #2: Summarize a written text
read aloud or information
presented in diverse media and
formats, including visually,
quantitatively, and orally.

Possible impacts are recorded below. There is also a key provided
with this lesson.
 Maintenance Department: Changes may create more work for
this department. For example, who will weed and maintain a
rain garden?
 Finance Office: What will the cost be for the proposed
solution? Can the district budget support the cost?
 The Principal: Will the proposed change affect the school
childrens’ play area? Will the change help the children to learn
about the importance of stormwater management?
 Local Government: Will the change be consistent with
city/county plans for stormwater management and rules for the
installation of proposed solutions?
 Local Businesses: Which local business be the one selected to
do contract work related to the proposed stormwater solution?
 Students: How will the solution change the school campus?
Will our play areas be affected? Which solution will add the
most to our learning about stormwater runoff?
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Understanding
Stakeholders
Share that the stakeholders’ considerations will be important when
evaluating options for site improvements. Have students identify
possible criteria for evaluating those options, based on the Possible
Interests for each stakeholder. These include impact on stormwater
quality and quantity, upkeep, appearance, cost, safety, compliance with
rules, educational value, impact on play areas. Students will look at
possible solutions to the stormwater problems and evaluate these
through the eyes of the stakeholders.
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STAKEHOLDER INTERESTS:

Selecting Stormwater Solutions for Our School Campus
Choose 5-6 stakeholders to examine
Stakeholder

Description

Possible Interests

Impact
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STAKEHOLDER INTERESTS:

Selecting Stormwater Solutions for Our School Campus
Possible Key

Stakeholder

Description

Possible Interests

Impact

Maintenance
Department

These people are
responsible for taking
care of the grounds.

 Upkeep
 Could improve
problem areas

The maintenance department
has responsible for taking care
of the school grounds. If the
solution involves on going
upkeep, this could be a
problem.

Finance Office

These people manage
the school district
budget.

 Cost

The finance office has
knowledge of the district
budget. They will want to
determine whether or not the
cost for the stormwater
solution fits into the budget.

School Principal

This person is
responsible for the
safety and
recreational needs of
the school yard along
with reducing wet
areas where students
cannot play.






Safety
Educational Value
Clean water
Reduced flooding and
wet areas on campus

The principal is responsible for
the safety and educational
value of the school site. He/she
may like one solution better
than another based on access to
play areas and the teaching
potential for the stormwater
solution.

Local Government

The city has
responsibility to
ensure stormwater
management and
compliance with the
BMPs. They want to
clean up waterways
and Puget Sound

 Compliance with laws
 Clean water for
aquatic life
 Decreased erosion
problems
 Reduced flooding

The City of Maple Valley has
oversight responsibility for
stormwater management. They
will want to ensure that we use
BMP’s when proposing
solutions.

Local Businesses

Local businesses will
contract for
installation of
stormwater solutions.

 Income
 Publicity

Local businesses will compete
for contracted work and the
visibility that the work brings.

Students

The students use the
school campus on a
daily basis and will
want to have good
play spaces and
learning opportunities
along with benefiting
aquatic organisms and
reducing flooding.

 Good play areas
 New learning
opportunities
 Clean water
 Decreased erosion
 Reduced wet areas
and flooding

Students will want to maintain
or improve campus play areas
and learning spaces.

Lesson #4 Understanding Stakeholders
93

Discussion Protocol
1.

Come to discussions prepared with assigned reading
and/or research completed.

2.

Follow agreed upon rules for discussions:
 Listen respectfully
 Take turns
 Invite all voices to share

3.

Ask clarifying questions.

4.

Build on others’ ideas.

5.

Summarize key ideas expressed.

Based on the Common Core Speaking and Listening Standards
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Exit Ticket:
 Which stakeholder’s position may be most important and why?

 Which stakeholder’s position may be least important and why?

Exit Ticket:
 Which stakeholder’s position may be most important and why?

 Which stakeholder’s position may be least important and why?
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Lesson 5-Exploring
Possible Solutions

Science
Secondary
Lesson #5 (Two Class Periods)

Overview

Materials

Students explore multiple possible engineering solutions to address
the problem of too much (quantity) and polluted (quality) stormwater
runoff in their community and particularly solutions for their
schoolyard.

o

Internet access

o

Stormwater Runoff Solution

Objectives



Students research various engineering solutions to address
pollution of stormwater runoff and the amount of stormwater
runoff in their schoolyard.
Students work collaboratively to deliver a short presentation
on their solution.

Template
o

Stakeholder impact template

o

Stormwater Solutions PowerPoint

o

Seattle Utility Rainwise Program
http://www.seattle.gov/util/MySer
vices/DrainageSewer/Projects/Gre
enStormwaterInfrastructure/Rain
Wise/index.htm

Evaluation

o

Bothell Managing Rainwater Guide

Score the presentations on the following criteria:

http://www.ci.bothell.wa.us/Site/C

1. Completeness: The students described the proposed solution, used

ontent/Public%20Works/Surface%

a picture to illustrate the solution, indicated where on the school
grounds the solution would be implemented (e.g. parking lot, play
field, etc.) and shared how the stakeholders would be affected
2. Citing Sources: The students cite the sources for finding their

20Water%20Mgmt/Managing%20
Rainwater_rev2.pdf
o

Sustainability Ambassadors

information.

http://www.sustainabilityambassa

3. Presentation: The students speak clearly, use visuals, and have

dors.org/lid-manual-for-schools

effective eye contact.

Activities
Day One:
1. Share today’s learning target:

Solutions Library from

o

Drain Rangers BMP Pages of
Solutions

I can explore multiple possible engineering solutions to address the
problem of too much (quantity) and polluted (quality) stormwater
runoff in my community and particularly solutions for my schoolyard.
Share with students that today, they will research different
engineering solutions to the problem of quality and quantity of
stormwater runoff. These solutions include various alternatives.
2. Use the PowerPoint provided to share examples of engineering
solutions that address stormwater runoff problems in urban areas.
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Exploring Possible
Solutions
3. Review with the students the list of possible site improvements that
will help to reduce stormwater pollution. The list should include
some of the following:
 Rain gardens
 Planting trees/native plants
 Mulching and improving soils
 Bioswales/curbcuts
 Detention ponds
 Green roofs/walls
 Downspout splash blocks
 Rock- filled trenches
 Rain barrels/Cisterns
 Reducing pavement (impervious surfaces)
 Installation of pervious surfaces (pavers, concrete, asphalt,)
 Storm drain filters
4. Provide the students with the website links for them to use initially
in their research of the various solutions. Or alternatively you could
print these out for students. The web links are:
 Seattle Utility Rainwise Program –Information on right hand
sidebar –each solution separate
http://www.seattle.gov/util/MyServices/DrainageSewer/Proje
cts/GreenStormwaterInfrastructure/RainWise/index.htm
 Bothell Managing Rainwater Guide
http://www.ci.bothell.wa.us/Site/Content/Public%20Works/S
urface%20Water%20Mgmt/Managing%20Rainwater_rev2.pdf
 Solutions Library from Sustainability Ambassadors
http://www.sustainabilityambassadors.org/lid-manual-forschools
 Drain Rangers schoolyard solution pages
5. Assign students the task of researching one of these possible
solutions including finding out the following information:
 Describe the solution and its benefits
 Provide a picture of the solution
 List 1-3 criteria for success
 List 1-3 constraints to the solution
 Name the stakeholders that would most likely be affected and
how
6. Students should work with a partner or in a trio to research their
assigned solution and complete the2 templates provided. They will
need access to the internet to complete their research.

Science
Secondary
Lesson #5 (Two-three Class Periods)

Common Core ELA Standards
o

W #7: Conduct short research
projects that use several sources to
build knowledge through
investigation of different aspects of
a topic.

o

W #8: Recall relevant information
from experiences or gather relevant
information from print and digital
sources; summarize or paraphrase
information in notes and finished
work, and provide a list of sources.

o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on various topics and texts, building
on others’ ideas and expressing
their own clearly.

o

S/L #2: Summarize a written text
read aloud or information
presented in diverse media and
formats, including visually,
quantitatively, and orally.

o

S/L #4: Report on a topic or text or
present an opinion, sequencing
ideas logically and using
appropriate facts and relevant,
descriptive details to support main
ideas or themes; speak clearly at an
understandable pace.

Day Two:
7. Instruct the students to share their solution in a brief class
presentation (3-5 minutes).
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Teacher Note: Consider asking students to develop PowerPoint slides
to present their solution:
Slide #1:
Slide #2:
Slide #3:
Slide #4:
Slide #5:
Slide #6:
Slide #7:

Name and describe the solution
A picture of the solution
Benefits (advantages) of the solution
Drawbacks (disadvantages)
List 2-3 criteria for measuring success of such a solution
List any constraints or disadvantages of the solution
Stakeholders and impact

Exploring Possible Solutions:
Use the Exploring Possible Engineering Solutions PowerPoint to
share an overview of possible solutions
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Stormwater Runoff Solution
Problem:
Proposed Solution:
Description

Benefits (Strengths)

Drawbacks (Weaknesses)

Criteria for Success

Constraints (money, time, materials, people)

Source(s):
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Stormwater Runoff Solution-Stakeholder Impact
Choose 3-5 stakeholders and summarize the potential impact on each stakeholder.

Stakeholder

Potential Impact
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Lesson 6-Exploring Possible
Solutions: Mapping Our
Campus

Science
Secondary
Lesson #6 (One Class Period)

Overview

Materials

Students use engineering symbols to map their school campus
solutions and begin to consider where additional solutions might
improve runoff.

o

Objectives
Students identify the application of stormwater engineering solutions
on the campus, recognize problem areas, and use symbols to create an
accurate map of their schoolyard.

Campus maps from district or
google

o

Digital cameras (optional)

o

Home-School Connections

o

PowerPoint slides: engineering
solutions

o

Engineering Map Symbols

o

Protocol for Outdoor Learning

Evaluation
Collect the student maps to check for accuracy, completeness and
clarity.

Activities
1. Share today’s learning target:
I can identify the application of stormwater engineering solutions on
my campus, recognize problem areas, and use symbols to create an
accurate map of my schoolyard.
Ask students: What will they need to know or do to accomplish this
learning goal?
Tell the students that they are researching solutions for the
stormwater runoff pollution problem. Today they are doing that by
mapping the school campus. Engineers often start by gathering data
to better understand a complex problem like polluted stormwater
runoff. This is an important step in the process of engineering
solutions.
2. Review with the students the engineering solutions for stormwater
management that they researched. Solutions refer to site
modifications that improve stormwater runoff quality and reduce
runoff quantity. Remind students that they didn’t research storm
drains and storm pipes which are solutions the community uses to
manage stormwater runoff, but are not solutions they can
implement on their campus. They will still locate these solutions on
their campus.
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Exploring Possible Solutions:
Mapping Our Campus

3. Review the power point slide presentation that depicts each of
these solutions. Share that students will look for evidence of these
engineering solutions first on their school campus and then in their
local neighborhood.
4. Invite the students to talk with each other about what stormwater
engineering solutions they expect to find on their school campuses
and where they think they will find them. For example, a rain
garden is an example stormwater engineering solution. Ask
students to record their predictions so that they can see how closely
their predictions match what they actually discover.

Science
Secondary
Lesson #6 (Two Class Periods)

Common Core ELA Standards
o RI #7: Draw on information from
multiple print or digital sources,
demonstrating the ability to locate
an answer to a question quickly or
to solve problem efficiently.

5. Distribute campus maps that the students will use and discuss the
surveying activity that will follow. Students will use special symbols
on their maps to record what they find on their school campuses.
Distribute the engineering symbols and review what each means.
Students will mark existing stormwater solutions and note places
where additional improvements would improve the quality or
quantity of stormwater runoff.
6. Remind the students that they are working like engineers when
they evaluate the current state of the schoolyard.
7. Review the protocol for outdoor learning. Take the students out to
the campus and ask them to proceed with the mapping. They could
take photos of each practice as well as recording the practices on
their maps.
8. Upon return to class, debrief with the students:
 Were their predictions accurate?
 Were they surprised by anything they saw?
 What did they notice that needs improvement on the campus?
Share that the next step in this engineering process is to evaluate
the options for site improvement and their potential impact on
stakeholders. Engineers first must define the problem, review the
current state, and then begin to think about the best options for
improvement (optimization).
Teacher Notes: Students are documenting solutions that are already in
place so they are now improving or optimizing those solutions. This is
an opportunity for Claims, Evidence and Reasoning short write up.
Home-School-Community Connection: Tell students to go on a
scavenger hunt in their neighborhood. Which stormwater solutions can
they identify? Ask the students to take pictures of the stormwater
solutions they find and to incorporate these into a document that
shows stormwater solutions in their neighborhood. The document can
be in the form of labeled photos, a labeled street map or other way to
show neighborhood efforts to manage stormwater runoff and
pollution. Create a bulletin board display to show the various
neighborhoods and the stormwater solutions.
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PROTOCOL FOR OUTDOOR LEARNING

1. Gather Data Through Your Senses: Watch, Listen, Smell, Touch

2. Strive for Accuracy and Precision: Use your journals, maps, or other
documents to carefully record what you observe.

3. Think Interdependently: Work with your partner as an equal member of
a team by discussing what you observe.

4. Question and Problem Pose: Be curious and inquisitive as you make your
observations. Capture questions for follow up in the classroom.

5. Manage Your Impulsivity: Stay focused on the purpose for the outdoor
learning

6. Demonstrate Empathy: Leave the observation site the same or better than
prior to your visit
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MAP LEGEND

Engineering Solutions

Rain Garden

Storm Drain

Plantings

Storm Pipe

Trees

Downspout
splash

Mulch

Rain barrel or
cistern

Retention Ponds
and Bioswales

Green Wall/Roof

Pervious concrete
or asphalt

Curbcut

Problem areas
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Engineering Solutions:

exEx

Example of a campus map with symbols of solutions

Campus map showing sticky dots with legend symbols of
engineering solutions.
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Engineering Solutions:
Use the Exploring Possible Engineering Solutions
PowerPoint if you need to review
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Lesson 7-Evaluating
Possible Solutions

Science
Secondary
Lesson #7 (2-60 minute classes)

Overview

Materials

Students use criteria to evaluate stormwater solutions, thinking about
feasibility and constraints.

o
o

Objectives

o

Evaluation Matrix: Stormwater
Solutions
Colored dots
Opinion/Argumentative Writing
Rubric

Students evaluate possible solutions to address polluted stormwater
runoff and recommend one solution for implementation.

Evaluation
Opinion Essay: Preferred Solution with Rationale

Activities
Day One:
1. I can evaluate possible solutions to address polluted stormwater
runoff and recommend one solution for implementation.
Students will practice Engineering Design as they determine a
recommendation for improving the quality of stormwater runoff
on their school campus. They will apply what they have learned so
far in the unit as they consider the various campus improvements,
use information from mapping the school campus, and consider
the points of view of the various stakeholders.
2. Have students reflect on the fact that their school campus
problem and solution is a smaller part of the larger problem of
stormwater runoff pollution affecting Puget Sound.
3. Share the evaluation matrix with the students. Students will use
this matrix to evaluate options and determine one option to
develop a plan and recommend for consideration by the district
administration for site improvement. They can use criteria
developed from their research or the criteria in the matrix.
Teacher Note:
The idea of effectiveness of solutions is, does the solution filter out
pollutants and/or how much water does it help soak into the soil
to filter out pollutants, or how much stormwater does it divert, or
retain, to reduce erosion and flooding. Other problems the solution
may solve are: a soaked playfield, water gushing off roofs, drains
backing up, etc.
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Evaluating Possible
Solutions
4. Instruct students to work in their small groups, applying the criteria
of their solution to the stormwater solution they researched as well
as two other proposed solutions of their choosing. They should
consider stakeholder’s interests and assign a rating of high, medium,
or low impact. The alternatives with the highest scores should be the
ones considered for recommendation.
5. Tell the students that like engineers, they are evaluating the
feasibility of each option! They will need to narrow their choices to
one recommendation from the class. You may want to identify the
top three options, discuss these further, and use colored dots to
select the class choice.
6. Tell the students that tomorrow, they will brainstorm and plan
how to test their solutions, and that the day after that they will
make a plan for implementing the class’ preferred solution. They
should think about the possible steps in this plan and success
criteria. The plan they create will be presented to the district
administration for possible implementation on their school
campus.
7. Wrapping up the research, discussions, and evaluation of options:
Instruct the students to write a short opinion paper where they
share their preferred solution with evidence. Their own proposed
solution may be different from the one chosen by the class. Score
these essays using the Opinion Writing Rubric.

Science
Secondary
Lesson #7 (2-60 minute classes)

Common Core ELA Standards
o

W #1: Write opinion pieces on
topics or texts, supporting a point of
view with reasons and information.

o

W #4: Produce clear and coherent
writing in which the development
and organization are appropriate to
task, purpose, and audience.

o

W #7: Conduct short research
projects that use several sources to
build knowledge through
investigation of different aspects of
a topic.

o

W #8: Recall relevant information
from experiences or gather relevant
information from print and digital
sources; summarize or paraphrase
information in notes and finished
work, and provide a list of sources.

o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on grade topics and texts, building
on others’ ideas and expressing
their own clearly.

o

S/L #2: Summarize a written text
read aloud or information
presented in diverse media and
formats, including visually,
quantitatively, and orally.

o

S/L #4: Report on a topic or text or
present an opinion, sequencing
ideas logically and using
appropriate facts and relevant,
descriptive details to support main
ideas or themes; speak clearly at an
understandable pace.

Teacher Notes:




The format for this essay could be presented as a Claims,
Evidence, and Reasoning Essay to show students how
opinion writing and science writing overlap. Reasoning
requires students to share the science concepts behind
their choice.
The Claims, Evidence, Reasoning could wait until students
create a model to test their solution and then they would
have other evidence (data) to back up their claim.

Lesson #7 Evaluating Possible Solutions
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EVALUATION MATRIX:

Improving Stormwater Quality Solutions
Proposed
Solution

Proposed
Location on
School Site

CRITERIA #1
How effective is this
solution in reducing
pollution in stormwater?

CRITERIA #2

What other
problems does this
solution help solve?
i.e. Soaked playfield

Constraints:

Cost, materials,
time, safety

Constraints:

Up Keep- ongoing
Maintenance

Stakeholders’
Interests

Rating 1, 2
or 3

3= This option is feasible to implement
2= This option is somewhat feasible; however there would be impact
1= This option will be challenging to implement; there are definite drawbacks

Lesson #7 Evaluating Possible Solutions
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FIVE TRAIT VERSION
Score

4

3

2

1

Statement of
Purpose / Focus

The response is fully sustained
and consistently and purposely
focused:
 claim is introduced, clearly
communicated, and the focus
is strongly maintained for the
purpose, audience, and task

The response is adequately
sustained and generally
focused:
 claim is clear, and the focus is
mostly maintained for the
purpose, audience, and task

The response is somewhat
sustained and may have a
minor drift in focus:
 claim may be somewhat
unclear or the focus may be
insufficiently sustained for the
purpose, audience, and task

The response may be related
to the purpose but may
provide little or no focus:
 claim may be confusing or
ambiguous; response may
be too brief or the focus
may drift from the purpose,
audience, or task

Organization

The response has a clear and
effective organizational
structure, creating a sense of
unity and completeness:
 consistent use of a variety of
transitional strategies to
clarify the relationships
between and among ideas
 effective introduction and
conclusion
 logical progression of ideas
from beginning to end; strong
connections between and
among ideas with some
syntactic variety
 alternative and opposing
argument(s) are clearly
acknowledged or addressed
(begins at Gr 7)

The response has an evident
organizational structure and a
sense of completeness, though
there may be minor flaws and
some ideas may be loosely
connected:
 adequate use of transitional
strategies with some variety
to clarify the relationships
between and among ideas
 adequate introduction and
conclusion
 adequate progression of ideas
from beginning to end;
adequate connections
between and among ideas
 alternative and opposing
argument(s) are adequately
acknowledged or addressed

The response has an
inconsistent organizational
structure, and flaws are
evident:
 inconsistent use of
transitional strategies and/or
little variety
 introduction or conclusion if
present may be weak
 uneven progression of ideas
from beginning to end;
and/or formulaic; inconsistent
or unclear connections
among ideas
 alternative and opposing
argument(s) may be confusing
or not acknowledged

The response has little or no
discernible organizational
structure:
 few or no transitional
strategies are evident
 introduction and/or
conclusion may be missing
 frequent extraneous ideas
may be evident; ideas may
be randomly ordered or
have an unclear
progression
 alternative and opposing
arguments may not be
acknowledged

Elaboration of Evidence

The response provides
thorough and convincing
support/evidence for the
argument(s) and claim that
includes the effective use of
sources (facts, and details).
 comprehensive evidence from
sources is integrated;
references are relevant and
specific
 effective use of a variety of
elaborative techniques
(may include personal
experiences)

The response provides
adequate support/evidence for
the argument(s) and claim that
includes the use of sources
(facts, and details).
 adequate evidence from
sources is integrated; some
references may be general
 adequate use of some
elaborative techniques
(may include personal
experiences)

The response provides uneven,
cursory support/evidence for
the argument(s) and claim that
includes partial or uneven use
of sources (facts, and details).
 some evidence from sources
may be weakly integrated,
imprecise, or repetitive;
references may be vague
 weak or uneven use of
elaborative techniques
 development may consist
primarily of source summary or
may rely on emotional appeal
(may include personal
experiences)

The response provides
minimal support/evidence
for the argument(s) and
claim that includes little or
no use of sources (facts, and
details):
 evidence from the source
material is minimal or
irrelevant; references may be
absent or incorrectly used
 minimal, if any use of
elaborative techniques;
emotional appeal may
dominate (may include
personal experiences)

Language

Argumentative Writing Rubric (Grades 6-11)

The response clearly and
effectively expresses ideas,
using precise language:
 vocabulary is clearly
appropriate for the audience
and purpose
 effective, appropriate style
enhances content

The response adequately
expresses ideas, employing a
mix of precise with more
general language:
 vocabulary is generally
appropriate for the audience
and purpose
 generally appropriate style is
evident

The response expresses ideas
unevenly, using simplistic
language:
 vocabulary use is uneven or
somewhat ineffective for the
audience and purpose
 consistent or weak attempt to
create appropriate style

The response’s expression of
ideas is vague, lacks clarity,
or is confusing:
 vocabulary is limited or
ineffective for the audience
and purpose
 little or no evidence of
appropriate style

2

1

0

Conventions

Score

The response demonstrates an adequate
command of conventions:
 adequate use of correct sentence
formation, punctuation, capitalization,
grammar usage, and spelling

NS

 Unintelligible  Insufficient (includes copied text)  In a language other than English  Off-topic  Off-purpose

Argumentative Writing Rubrics 6-11 Five Trait

The response demonstrates a partial
command of conventions:
 limited use of correct sentence formation,
punctuation, capitalization, grammar
usage, and spelling

The response demonstrates little or no
command of conventions:
 infrequent use of correct sentence
formation, punctuation, capitalization,
grammar usage, and spelling

Revised 1/19/2015
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Lesson 8

Testing the Solution:

Science
Secondary

Investigating and Modeling

Lesson 8 (2-3 days)

Overview

Materials

Before implementing a plan students need to think about and
develop how they will measure if their solution “worked”. Students
test their solution using investigations and/or models.

o

http://vimeo.com/51603152

o

Objectives
Students collaboratively plan how they will test their solution using
investigations and/or models.

Video-Drained: Urban Stormwater
Pollution

o
o

Examples of Investigations and
Models page
Model A-Soil Columns: Qualitative
Model B-Soil Columns: Quantitative

Evaluation
Have students write conclusions about the results of their
investigations and/or models and score those.

Activities
1. Share with the students that today, they will continue their work
as stormwater engineers, thinking through the development of a
project plan for the class’ preferred solution to stormwater
management and pollution on the school site. Share today’s
learning target:
I can collaboratively plan how I will test my solution using
investigations and/or models.
2. Remind students of the Engineering Video. How did they know
their solutions were working?
3. Review that pollution in stormwater runoff is the major cause of
pollution in Puget Sound. Such large problems require multiple
solutions just as in the Engineering video citizens across the
Puget Sound Region are implementing smaller solutions so that
the combined efforts will have an effect.
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Testing the Solution:

Investigating and Modeling
4. Before implementing their solution inform students that they
will need to test their solution to know that their solution to
their site problem is successful. Students should have identified
criteria for how effective their solution was in reducing pollution
and/or quantity of stormwater runoff so have them review those
specific criteria from their evaluation matrix. How can they test
this?
5. Give students an example. If we want to see if pollution is being
reduced we could measure local stream water quality.
6. Have students watch Drained: Urban Stormwater Pollution http://vimeo.com/51603152.. Ask, “How were these
researchers testing rain gardens ability to reduce pollution?”
(Using models). Have students brainstorm what models they
might use.

Science
Secondary
Lesson 8 (2-3 days)

Common Core ELA Standards
o

W #7: Conduct short research
projects that use several sources to
build knowledge through
investigation of different aspects of
a topic.

o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on topics and texts, building on
others’ ideas and expressing their
own clearly.

7. Below are examples you can share to help students come up
with their investigations and models. There are also 2 procedures
for using soil column models-one that is qualitative and one that is
qualitative.
8. Using all the brainstorm lists for both investigations and models
have the class decide on what they think is best for their planned
solution.
9. In groups students plan the test of their solution’s effectiveness
(how their plan worked) using the investigation or model the class
decided on.
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Evaluating (testing) Engineering Solutions –
Examples of Investigations
For solutions that reduce water flowing from the site and/or increase permeability students could do a pre/posttest or with and without test.
Here are some ideas of the investigations they could plan and conduct:









Test an area for erosion or deposition before and after planting on a slope or compare a non-planted
slope to a planted one.
Sogginess-Footprint test for soil saturation or other before and after
Puddle sizes before and after solution
Measure roof’s surface area and calculate or measure how much rainwater plantings/rain garden or
cistern/rain barrels are intercepting. (or just use area to express improvement-the amount of raining
falling on __sq. feet is now collected/absorbed)
If decreasing impervious surfaces make measurements of before and after and calculate the amount of
water that now is absorbed that used to flow off the area.
For Tree plantings. Go to www.treebenefits.com to find out how much water your tree (s) intercepts
today and as it grows.
Observational before and after data such as water flowing over gutters, flooding in surrounding areas,
or play fields no longer soggy.
Soil permeability study- http://www.pltwa.com/soils-as-sponges-fi-and-assessment.html

Evaluating (testing) Engineering SolutionsExamples of Models
Here are some ideas for models for testing solutions:
 Soil columns and how they filter stormwater- Model A: Soil Columns as Models.
 Model soil and plantings by using plastic buckets, putting a pipe in the bottom; layering gravel, rock and
mulch; and then putting in some plants.
 Investigating Soil Columns: Finding Solutions to Stormwater Pollution -Model B. Model of soil columns
investigating various soil mixures and removal of Phosphorus and Nitrogen Investigation of soil mixtures
similar to WSU research.
 Stream table model or watershed model with and without plantings or with and without larger rocks to
show effects on erosion and using plantings or rocks as the solution. Teacher Note: Stream tables may be
available in your district or through your local utility. (Need resource list here)
 Model of trees/plants and erosion from Sound Salmon Solutions
http://soundsalmonsolutions.org/education/curriculum-2/reys-how-do-trees-affect-erosion-a-controlledinvestigation/
http://soundsalmonsolutions.org/education/curriculum-2/reys-how-do-trees-affect-erosion-a-controlledinvestigation-answer-key/
http://soundsalmonsolutions.org/education/curriculum-2/reys-how-do-trees-affect-erosion-studentworksheet/

 Designing a model of a green roof and planning an urban community-Great Mini Lesson on Engineering.
http://eie.org/sites/default/files/dont_runoff_2014_01.pdf
http://eie.org/sites/default/files/ engineeringnotebookdontrunoff2014_1.pdf
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Example-Model A - Soil Columns : Qualitative

Materials:

Natural absorption of polluted stormwater runoff
by plants, soils, and rain gardens

Model for testing plantings, soil enhancements,
or rain gardens
1. Watch the video http://vimeo.com/51603152 Drained: Urban
Stormwater Pollution again if you already watched it. Have students
respond to “What did the researchers do to test if rain gardens were
working?”

4 clear plastic cups per group
3 cups clean sand
3 cups gravel
1 paper towel sheet per group
Push pins
1 large bucket of water
2 cups soil
Ruler
Sharpies

2. Tell students that they will make water filters today to model how water is cleaned when it goes into the
ground of native plantings, soil improvements, and rain gardens rather than directly flowing into our rivers
and streams.
3. Model how to make a water filter by using clear plastic cups, clean sand and gravel and soil. In the bottom on
one of the cups poke holes with the push pins.

Teacher Note: You will probably want to make the cups with the holes for everyone.
4. Lay a circle of paper towel in the bottom of the cup. Add 1 inch of gravel and 1 inch of sand. This is the soil
column filter. Explain that this is like the mulch, soil and plant roots that were used to construct that were
used in the planting or rain garden. The mulch is the first filter for the water entering the rain garden. Then
the water soaks through the soil and in between the plant roots. The water infiltrates this soil, absorbing
pollutants in the process.
5. Use another cup as the reservoir and fit the first cup inside. Mix the water and the dirt in one cup. In our
model, the dirt represents pollutants like oil, dog poop, and lawn chemicals. Dirt can also be a problem
because it can smoother salmon eggs. Pour the dirty water back and forth between the two remaining cups
to mix it and to talk about pollutants.
6. Next, pour the water slowly through the filter. Watch the clarity of the water as it comes out of the filter and
into the cup. The filter is catching particles of dirt and cleaning the water. Pour the “cleaned” water through
the filter several times to see the effect on removing pollutants continues.
7. Now have students make their own soil columns and filter the “dirty” water.
8. Ask students to talk in their groups about how the water was cleaned. Discuss how the soil with the plantings,
mulch, or rain garden acts as a filter for pollutants that are in stormwater, pollutants like oil, dog poop, and
lawn chemicals. Revisit the learning goal and listen as the students discuss in their groups how nature acts as
a filter for cleaning stormwater.
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Example-Model B - Soil Columns: Quantitative
Finding Solutions to Stormwater Runoff Pollution
Quantitative Model for testing plantings, soil enhancements,
or rain gardens

Overview
TJ Knappenberger at Washington State University Extension where the research in the video is
happening is also studying the ability of various types of soil columns to filter out pollutants in
stormwater runoff. Students will test similar soil columns to see how well theirs remove nitrogen
and phosphorus.
o

Could also watch the video Drained: Urban
Stormwater Pollution http://vimeo.com/51603152
OR check out Puget Sound Starts Here Site.

Advanced Preparation
Soil columns -3 per team of 4 students

Vocabulary
Percent
Stormwater
Pollution
mesocosm

Materials:
Washington State University Polluted
Stormwater Runoff reading
Student pages
Premade “polluted water” with known
quantities of N and P (making the
polluted water acidic is another
option)
Plastic columns or 1 liter plastic
bottles - 3 columns for each group
Paper towels
Sand, compost, bark
Measuring beakers
Collecting beakers
LaMotte’s or other water testing kits.
Sharpies
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Explore and Investigate
Focus Question: Which is the best mixture of soil for a soil
filtration system to clean storm water runoff before it enters the
streams, lakes, and Puget Sound?

Note: This could also be done as a demonstration
1. Tell students that in designing solutions to problems such as Raingardens for stormwater runoff researchers
often need to do investigations just as Jennifer McIntyre did in the video to test that the solution is effective.
2. Have students read about TJ Knappenberger’s research at Washington State University in Puyallup, write a
summary, and pair share what they read.
3. Tell students that today they will be testing types of soil columns similar to what TJ is doing at WSU (just on
a smaller scale) to test which solution to the problem (type of soil column) is best at removing nitrogen and
phosphorus pollution. They will be given a solution with a known amount of nitrogen and phosphorus, filter
it through their columns, and then test how much nitrates and phosphates are in the filtered water. (do pH
if water testing was acidic)
4. Divide students into 9-10 groups (3-4 students in each group). Each group will be doing 1 mixture 3 times.
Each group will get to determine a mixture to use in their 3 columns.
5. Instruct students that they have 3 materials: sand, compost, and bark. They get to decide what percent of
each material they will use for their 3 columns and whether to mix their substances together or layer them.
6. Have the class decide or you decide how much water they will pour through their columns.
7. Instruct students that they need to put a paper towel at the bottom of their column so that soil doesn’t wash
into their filtered water. Students draw their columns and write up their procedures. Students must have
their column design OK’d by you.
8. Students pour the “synthetic” polluted water through their filters and then analyze the water for nitrates
and phosphates using the LaMotte’s water testing kits.
9. Students then put their data on the class data charts in their notebooks, write conclusions, and answer the
discussion questions. Use Claims, Evidence, and Reasoning structure for writing conclusions.
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Focus Question: Which is the best soil mixture for a soil filtration system to clean stormwater runoff before it
enters the streams, lakes, and Puget Sound?

Investigation Question: Which type of soil column mixture (different percent
of sand, compost, and bark) removes the most nitrates and phosphates?

Soil Column Mixture vs Nitrate in Water
Soil Column Mixture

Trial 1

Trial 2

Trial 3

Average
Nitrate

Soil Column Mixture vs Phosphate in Water
Soil Column Mixture

Trial 1

Trial 2

Trial 3

Average
Phosphate
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Model B- Student Reading
Washington State University Polluted
Stormwater Runoff Investigation

Rain Gardens and other green solutions filter stormwater runoff to remove pollutants before the water
reaches creeks, streams, and Puget Sound. How to improve the role of soil in these solutions is part of ongoing research at Washington State University Extension in Puyallup.
Researcher, T. J. Knappenberger, is testing
stormwater runoff pollutant removal of various soil
mixes. This study is considered a Mesocosm study
because it brings a small part of the natural
environment under controlled conditions. In the
WSU study there are 5 soil mixes (treatments)
being tested with 4 replicates of each. Twenty
plastic tanks (2 meters in diameter) serve as large
soil columns to test this pollution removal from
stormwater runoff.
TJ Knappenberger explaining his soil column research
at Washington State University Extension in Puyallup

Soil Column Tanks

View of 20 soil
column tanks
(2 meters
diameter) and
the large cistern
that feeds them
stormwater
runoff.

Cistern

118

The various soil mixes are dosed (watered) with stormwater containing known concentrations of pollutants.
The 5 treatments contain the following soil mixes (by volume):
1.
2.
3.
4.
5.

60% sandy aggregate and 40% compost.
80% sandy aggregate and 20% compost.
60% sandy aggregate, 30% compost and 10% water treatment residuals.
60% sandy aggregate, 15% compost, 15% shredded bark and 10% water treatment residuals.
60% sandy aggregate, 10% biosolids, 15% shredded bark, 10% water treatment residuals,
and 5% sawdust.

All treatments are planted with the same type of plants - slough sedge (carex obnuta), red osier dogwood
(cornus sericea) and red switch grass (panicum virgatum).

Soil Column Tank with plantings of slough sedge, red osier dogwood,
and red switch grass and tank showing label of 60% sand and 40% compost.

Stormwater is collected from roads and rooftops in a large cistern (approximately 11,356 liters)
allowing for the application of stormwater to filter through the soil columns. During storms
stormwater is distributed by gravity from the cisterns through pipes at known volumes to the soil
column tanks. Water is tested for pollutants before it enters the soil columns and after it has been
filtered through the columns.
Between storms the cisterns can be used to mix synthetic stormwater mixtures and dose (water)
the soil columns with desired volume and pollutant concentrations. The flexibility built into the
collection and delivery system will also allow for the application of various pollutants of concern
as scientists and agencies in the region determine research needs.
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Previous research suggests that bioretention systems excel at managing most metals,
hydrocarbons and sediment, but have shown variable nutrient removal capability. The soil
mixtures and water treatment will attempt to show how to improve nutrient management while
retaining the excellent removal characteristics for other pollutants. Bacteria capture is also being
evaluated in these columns.

Soil tank columns and collection of water after treatment.

A mesocosm is an experimental tool that brings a small part of the natural environment
under controlled conditions. In this way mesocosms provide a link between observational
field studies that take place in natural environments, but without replication, and controlled
laboratory experiments that may take place under somewhat unnatural conditions.
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Lesson 9-Developing,
Implementing, and Testing Our
Preferred Plan

Science
Secondary
Lesson #9 (60 minutes plus
project
implementation)

Overview

Materials

Students work as a member of a design team to create a plan for
implementing a preferred stormwater solution including limitations,
challenges and success criteria. The class implements one of the plans
and tests the effectiveness of that solution.

o

Objectives

o

o
o
o

Computers for Internet Access
Project Planning Template
Discussion Protocol
Materials to implement solution
project.
Materials to implement the test of
the solution

Students collaboratively develop an implementation plan for the
proposed solution including action steps, timelines, limitations, and
challenges. The class implements one of the solution plans and the
tests how well the plan worked.

Evaluation
Collect the students’ project proposals and score for completeness.
Select the best proposal and share with the class, labeling the criteria
for selection.

Activities
1. Share with the students that today, they will continue their work as
stormwater engineers, thinking through the development of a
project plan for the class’ preferred solution to stormwater
management and pollution on the school site. Share today’s
learning target:
I can collaboratively develop an implementation plan for our
proposed solution including action steps, timelines, limitations,
challenges, and evaluation (testing).
Students will work as a member of a team to develop their plan and
submit the plan to you for review. One plan from the class will be
selected to give to district administration.
2. Provide students with a copy of the Project Planning Template.
Instruct the students to work with a partner or in a small group to
complete the planning template. Remind students to follow the
Discussion Protocol. They will submit their plan to you for review.
3. Review the components of the Project Planning Template:
 Purpose: Summarize the problem that the class is trying to
solve.
 Proposed Solution: Summarize the solution selected by the
class including why this solution was preferred.
Lesson #9 Developing, Implementing, and Testing Our Preferred Plan
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Developing, Implementing, and
Testing Our Preferred Plan






Projected Cost: Create a table showing likely expenses and
what the cost might be for each.
Procedure: Provide a timeline of the key steps needed to
complete the project including people responsible and possible
action steps.
Limitations and Challenges: What might interfere with or
cause problems during your project? Think about the
stakeholders’ interests and needs. How might you address the
anticipated problems?
Evaluation (Testing): The test planned in the previous lesson.

4. Provide time for students to complete their project proposals.
Students will want to research costs for the different alternatives
and will need internet access. Share that the most complete
proposal, as judged by you, will be submitted to the appropriate
district personnel for recommended implementation.
5. Students or the district implement the chosen plan on their school
campus or in their community.

Science
Secondary
Lesson #9 (60 minutes plus
project
implementation)

Common Core ELA Standards
o

W #7: Conduct short research
projects that use several sources to
build knowledge through
investigation of different aspects of
a topic.

o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on topics and texts, building on
others’ ideas and expressing their
own clearly.

Teacher Note: Consider developing criteria for judging the best plan
from your class. You may even want to include students in the final
judging. Share that engineers will develop proposals for solving
problems and the client will review the proposals, selecting one from
those that have been submitted. Even though all of the proposals are
focused on the same stormwater solution, there will be differences in
what the students recommend for an implementation and monitoring
plan. What might make one plan better than another? Discuss this with
your students.
Teacher Note: The best case scenario is to provide an opportunity for
your class to implement their preferred solution for site improvement.
Time permitting, consider organizing the class to follow through on the
stormwater solution selected including working with stakeholders,
monitoring progress, and documenting the success of the project.
Teachers may want to collaborate as a grade level to select one class’
idea and implement as an entire grade level.

Lesson #9 Developing, Implementing, and Testing Our Preferred Plan
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Discussion Protocol
1.

Come to discussions prepared with assigned reading
and/or research completed.

2.

Follow agreed upon rules for discussions:


Listen respectfully




Take turns
Invite all voices to share

3.

Ask clarifying questions.

4.

Build on others’ ideas.

5.

Summarize key ideas expressed.

Based on the Common Core Speaking and Listening Standards
Lesson #9 Developing, Implementing, and Testing Our Preferred Plan
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Project Planning Template
(Use Digital Version)


Purpose: Summarize the problem that the class is trying to solve.



Proposed Solution: Summarize the solution selected by the class including why
this solution was preferred.



Projected Cost: Use a table showing likely expenses and what the cost might
be for each.
Expenses

Projected Cost

Source
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Procedure: Provide a timeline of the key steps needed to complete the project
including people responsible and possible action steps.

Steps to Complete
the Project



Person Responsible

Timeline

Challenges: What might interfere with or cause problems during your project?
Think about the stakeholders’ interests and needs. How might you address the
anticipated problems?

Possible Challenges or Problems

How We Might Address These

Lesson #9 Developing, Implementing, and Testing Our Preferred Plan
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Evaluation (Test): Summarize your “Test” plan developed. Share how you will
document the success of your project using observations, data collection, models,
photos, interviews, etc.?

Investigation/Model

Data Collection

Materials Needed for Investigation or Model

Team Members Authorization Signatures:
We authorize that this is a well thought out and researched plan meeting the goal of
reducing stormwater pollution on our school campus and/or in the local community:

Student Signature

Student Signature

Student Signature

Student Signature

Lesson #9 Developing, Implementing, and Testing Our Preferred Plan
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Lesson 10-Unit
Reflections

Science
Secondary
Lesson #10 (30 Minutes)

Overview
Students reflect on their learning during this unit, including actions
they will take to reduce pollution and improve the health of our
waters.

Objectives

Materials
o

Post-Assessment Questions

o

Student Self-Reflections

Students reflect on their understanding of the key ideas in this unit and
self-evaluate their learning.

Evaluation
Student Self-Evaluation

Activities
1. Share with students that today they will have the opportunity to
self-reflect on their work in the stormwater unit. They will write
comments regarding the key lessons for them in this unit. The
learning goal today is: I can reflect on my understanding of the key
ideas in this unit and self-evaluate my learning.
2. Revisit the essential questions for this unit:
What is the role of the Stormwater Engineer and how do they solve
problems?
What issues do we face as both a school and local community with
pollution in stormwater runoff?
Who are the stakeholders in managing polluted stormwater runoff
and what are their interests?
What are solutions for managing polluted stormwater runoff
including strengths and weaknesses?
What plan will we propose to address stormwater runoff and
pollution on our school campus?
How might the implementation of our plan be monitored and
evaluated over time?
3. Invite the students to have brief conversations regarding each of
the unit questions. What do they recall as they reflect on their
learning?

Lesson #10 Unit Reflections
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Unit Reflections
4. Instruct students to take the assessment for this unit, including
responding to the reflective questions. These include the following:
 What one action will I take as a result of this unit on
Stormwater solutions?
 What is a new learning for me as I reflect on this unit?
 What excited me the most about this unit?
 What challenged me the most during this unit?
 How do I rate myself as a learner in this unit on a scale of 1-5?
1 = I did a poor job of learning and 5= I was an outstanding learner
in this unit.

Science
Secondary
Lesson #9 (30 Minutes)

Common Core ELA Standards
o

S/L #1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on topics and texts, building on
others’ ideas and expressing their
own clearly.

Why did you give yourself this rating? Provide at least one reason.
5. Review the post-assessments and compare the data to the preassessments. Summarize the impact of the unit on the students and
share this data with your class.

Optional Extension: An Engineering Design Competition!
Engage students in an Engineering Design Competition where the
students create their own solutions for stormwater management. They
would be given the freedom to invent a new idea, combine ideas from
this unit of study, or modify a solution. Their solution could address
stormwater problems in their neighborhood or on the school site.
Encourage the students to think like engineers: Analyzing the problem,
inventing alternatives, critiquing the alternatives and recommending a
proposed solution and plan.
Invite the school’s principal, an administrator from the central office or
a city engineer to review the student proposals and select ones to
recognize for innovation.
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Stormwater Solutions Self-Reflection


What is one action I will take as a result of this unit on Stormwater engineering solutions?



What is a new learning for me as I reflect on this unit?



What excited me the most about this unit?



What challenged me the most during this unit?



How do I rate myself as a learner in this unit on a scale of 1-5?
1
Poor Job

2

3

4

5
Outstanding Job

Why did you give yourself this rating? Provide at least one reason.

Lesson #10 Unit Reflections
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Glossary of Stormwater Terms

Aquifer: An area where water is stored under the
ground, in the soil. When rain water soaks into the
ground, it can fill an aquifer. This underground water
is called groundwater (see definition below). This
water can then be withdrawn for human use through
wells and springs.

Oregon State University
wellwater.oregonstate.edu

BMP: This stands for Best Management Practice. A Best Management Practice is a behavior
or action that a person performs that protects the health of the environment.
Deposition: The process where sediment, soil, and rocks are moved and collect on another
part of the landscape.
Detention pond: A small, man-made pond that collects the rain water that runs off of hard
surfaces in developed areas, such as streets and buildings. The detention pond temporarily
stores this rain water and releases it gradually back into the environment, usually over a
few hours or days.
Erosion: The carrying away or displacement sediment, soil, rock, and other solids, usually
by wind, water, or ice by down-slope movement in response to gravity or by living
organisms. (OSPI)
Evaporation: The process where water becomes a gas (vapor) from a liquid.
Filtration: A process where water moves slowly through the soil, removing pollutants that
are in the water.
Groundwater: the water found underground in the cracks and spaces in soil, sand and
rock. Groundwater is found in aquifers. (groundwater.org)
Habitat: An ecological or environmental area that is inhabited by a particular species. It is
the natural environment in which an organism lives or the physical environment that
surrounds a species population. (OSPI)
Headwaters: The area where a creek, stream, or river begins - the source of that
waterway.
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Impervious surface: A type of land or ground covering that is hard and prevents rain
water from soaking into the soil. Common impervious surfaces include, but are not limited
to, roof tops, walkways, patios, driveways, parking lots, buildings, concrete or asphalt
paving, gravel roads, and hard-packed dirt.
Infiltration: A process where water moves slowly through the soil.
Model: In science models are used to represent a system. They can be diagrams, physical
replicas, mathematical representations, analogies, and computer simulations. (Next
Generation Science Standards- Appendices).
Native Plants: Plants that occur naturally in a certain region and are adapted to that
climate.
Nonpoint source (NPS) pollution: A type of water pollution which occurs when rain runs
off farmland, city streets, construction sites, suburban lawns, roofs, and driveways before
entering the waterway. This is pollution that does not come from a single source, or point.
Instead, this pollution comes from many different sources, and is collected as rain water
runs over the surface of the land.
Optimize: Improving a design to make the design function better, cost less, be more
efficient or other criteria. This involves trading off less important features for those that
are more important. (Next Generation Science Standards- Appendixes)
Pervious Surface: A type of land surface that allows water to soak in.
Pollutant: A substance introduced into an environment that has undesired, harmful, or
destructive effects on organisms and/or resources in the environment. (EPA)
Polluted stormwater runoff: The byproduct of stormwater runoff and the pollutants in the
environment through which it runs. Pollution makes the stormwater unclean and harmful
to the organisms in the waterway.
Retention: The process of collecting and holding storm water runoff.
Riparian: Describes the area of land directly next to river, lake or other body of water, such
a shoreline or river bank.

Rain Garden: A garden with spongy soils and
plants used to collect and filter stormwater.

Alabama Cooperative Extension System

https://store.aces.edu/ItemDetail.aspx?ProductID=13591
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Stakeholder: Individuals or groups with interests related to an issue or outcome.

Storm drain system: The system of gutters, pipes, streams, or
ditches used to carry surface and storm water from surrounding
lands to rivers, lakes, or the Puget Sound.
Caroline Knorr – City of Barberton
www.cityofbarberton.com

Stormwater: is precipitation (rain, snow, or hail) and ice melt. Stormwater can soak into
the soil (infiltrate), be held on the surface and evaporate, or runoff and end up in nearby
streams, rivers, or other water bodies.
Stormwater Engineer: A person who designs solutions for problems created by too much
surface water runoff and pollution in stormwater.
Stormwater Runoff: Water from rain, or other precipitation, that is not absorbed into the
ground. Instead, the water runs off the surface of roofs, streets and lawns and enters
natural waterbodies, such as rivers, lakes and Puget Sound, either directly or through
storm drains. Also see definition of runoff above.
Surface water: Water found about the land, including oceans, estuaries, lakes, rivers,
streams, and ponds.
Surface Runoff: Water from rain, or other precipitation, that is not absorbed into the
ground. Instead, the water runs off the surface of roofs, streets and lawns and enters
natural waterbodies, such as rivers, lakes and Puget Sound, either directly or through
storm drains.

Swale: A shallow, line-shaped depression in the
ground, like a canal, that can collect water. Swales can
be man-made and are usually less than 30 cm deep.

Permaculture Reflections

http://www.permaculturereflections.com/2007/03/wa
ter-catchment-strategies-for-drylands.html
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Transpiration: The process by which water evaporates from plant tissues.
Toxic: Poisonous or otherwise directly harmful to life.
Water Filter: A device to remove pollutants or unclean substances from water.
Watershed: The entire land area from which water drains into a particular surface water
body.
Wetland: An area covered by shallow water most of the time, where vegetation grows that
is adapted to the wet conditions. Wetlands generally include swamps, marshes, bogs, and
similar areas.
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