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EXECUTIVE SUMMARY
Under the National Pollutant Discharge Elimination System permits for municipal stormwater
discharges, stormwater pollution prevention education and outreach programs are important
elements of an effective stormwater management program. It is never too early to teach
principles of stormwater pollution prevention and to this end the Drain Rangers program was
developed in 2015 by the Pacific Education Institute, working together with formal educators,
cities, and nonprofits throughout Washington to create an excellent stormwater curriculum that
meets next generation standards.
In 2016, the Franklin Conservation District adapted the Drain Rangers program to Eastern
Washington needs, and in 2018 they are implementing the program through several elementary
schools (Grades 3-5) in the Quad-Cities (Kennewick, Pasco, Richland, West Richland) area of
Eastern Washington.
This study performed before and after testing on students in several elementary school classes
to measure the effectiveness of the Drain Rangers program, in areas of Action, Knowledge and
Attitude. Due to the effects of the worldwide pandemic, the study was performed from 20192021. Ten 4th and 5th grade elementary school classes and 209 students were taught the Drain
Rangers program curriculum and given pre/post survey tests, with the results contained in this
document.
The study results indicate that the Drain Rangers program has a very positive effect on educating
students about stormwater effects and solutions. This included a 22% increase in expressed
actions to address stormwater issues, a 67% increase in scoring for stormwater knowledge and
solutions, and a 17% increase in expressed attitude that personal actions can make a positive
difference to keep waterways clean and healthy.
Based on those scores, this report enthusiastically recommends the continuation and further
implementation of the Drain Rangers program to educate elementary school students in the
stormwater world. The study includes recommendations for future implementation of the
program.
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1.0 BACKGROUND
1.1 The Stormwater Education and Outreach (E&O) Program
The Eastern Washington (EWA) NPDES Phase II Municipal Stormwater (MS4) permit specifies that
the cities and counties covered under the permit (permittees) implement public education and
outreach (E&O) programs. The target audience for these programs is the general public, including
school-aged children, living in the permitted jurisdictions or region. The goal of these programs
is to inform the public about “…the importance of improving water quality and protecting
beneficial uses of waters of the state; potential impacts from stormwater discharges; methods
for avoiding, minimizing, reducing and/or eliminating the adverse impacts of stormwater
discharges; and actions individuals can take to improve water quality…”.
Some permittees meet this requirement by partnering with K-12 schools in their jurisdiction
and providing educational workshops and presentations focused on stormwater as part of the
regular school day for students. Other permittees partner with organizations, which specialize in
educational training, to provide formal classroom instruction on their behalf. For example, several
EWA permittees have an interlocal agreement (ILA) with the Franklin Conservation District (FCD)
to provide this service. These jurisdictions include:
•
•
•
•
•
•
•

City of Ellensburg
City of Yakima
Yakima County Stormwater Group (Selah, Union Gap, Sunnyside, Grandview)
Quad Cities (Kennewick, Pasco, Richland, West Richland)
Asotin County
City of Clarkston
City of Asotin

The FCD has two stormwater education programs: Water on Wheels and Drain Rangers.
Water on Wheels is for students in grades K-6th. The goal of this program is to increase the
students’ awareness of water and soil conservation issues. The Drain Rangers program is for
students in grades 3rd-5th. The goal of Drain Rangers is to increase the student’s awareness and
understanding of stormwater pollution issues facing their community including the specific
actions students can take to improve the quality of the waterways in their community.
This study measured the effectiveness of the Drain Rangers educational program. Drain Rangers
was developed with funds from an Ecology Grants of Regional or Statewide Significance (GROSS)
Grant by educators, western Washington (WWA) permittees, and nonprofit organizations. Drain
Rangers is a stormwater curricular unit with 10 lesson plans that are intended to be taught in
classrooms and outdoors on the school site over a three to four-week period. The lesson plans
focus on teaching students what stormwater is, how pollutants can get into waterways, and
the actions students can take to keep waterways clean (i.e. prevent stormwater pollutants from
entering waterways). Students also apply the engineering design process to develop solutions
to stormwater runoff problems and then develop an educational campaign to share what they
learned with others in their community. The curriculum was specifically developed to align with
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the MS4s NPDES goals for the E&O programs as well as elementary school learning standards
including the Washington State common core for English Language Arts (ELA) and the Next
Generation Science Standards (NGSS).
Drain Rangers was pilot tested during the 2016-2017 academic year at schools in WWA. The results
from the pilot study were released on June 30, 2017, and can be found at: http://pugetsoundstorm.
weebly.com/uploads/1/1/2/3/11234420/drain_rangers-final_report.pdf
The FCD is one of the organizations involved in the Drain Rangers curriculum development. Their
role was to adapt the curriculum to EWA and provide teacher training workshops in Spokane,
Ellensburg and the Quad-Cities. An overview of the EWA lesson plans is in Appendix A and a copy
of the Drain Rangers curriculum is available on the FCD website: https://drive.google.com/file/
d/0B5-jJRFUiir7OXVDWFV0Zng4LTQ/view
The focus of this study was to measure the effectiveness of the Drain Rangers curriculum in up to
three EWA elementary schools in the Quad-Cities. In the end, the study involved ten classrooms
and ____ students, exceeding expectations.

1.2 Problem Description
Drain Rangers is a new educational program that has been implemented in a limited number of
WWA schools. As such, there are many questions about this educational program including:
• What is the short-term impact of the Drain Rangers educational program for increasing
student’s awareness and understanding of stormwater pollution immediately following
their participating in the program?
• Will the Drain Rangers educational program have a lasting impact on student’s awareness
and understanding of stormwater pollution one or more years after students participate in
the program?
• What aspects (if any) of the Drain Rangers educational program will motivate students
to take actions that will prevent stormwater pollution in their neighborhoods and
communities?
• Will teachers incorporate the Drain Rangers educational program into their standard
curriculum and make a long-term commitment to teach the program? survey them.
This study focused on the first question and sought to measure the short-term effectiveness of
the Drain Rangers stormwater educational program. Answering the questions in the other bullets
was beyond the scope and timeline of this Effectiveness Study. However, since the ultimate
goal of stormwater education programs is to make a sustainable, positive impact on students,
it is important to understand the variables that are more likely to yield this impact. This section
provides a summary of findings from related research that have attempted to answer similar
questions. These findings were all reported in a 2001 synthesis of literature written by Rickinson
titled Learners and Learning in Environmental Education: A critical review of the evidence
(Rickinson, 2001).
It is evident from research reported on K-12 environmental educational programs, similar to Drain
Rangers, that these programs can have a positive effect on student’s attitude and knowledge
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of the environment. Many studies have reported a significant positive impact in students
immediately after the program. However, the long-term impact of these programs on students
is not as evident. Some researchers have reported a measurable increase in student’s awareness
of the relationship between their actions and the environment years after the educational
experience while other researchers have reported no measurable change in students just weeks
after they participated in the educational program.
The differences in the effectiveness of educational programs may relate to specific aspects of
the educational program which have been reported by researchers to have the most significant
influence on student’s educational experience. These aspects include:
• Duration – longer duration educational programs appear to have more of an impact on
students compared to shorter duration programs. A study that evaluated two versions of an
outdoor ecology education program (1-day and 5-day) found that only students from the
longer 5-day program reported a significant shift in their attitudes and behaviors toward the
environment.
• Location - outdoor classroom experiences have been identified as the most significant
aspects of an environmental program for motiving students. One justification is that
students are more likely to relate environmental issues to their own community when they
learn the information outdoors in their community.
• Community involvement – K-12 environmental education programs that include community
involvement appear to enhance the students learning experience, specifically when
students are able to share their new knowledge and experiences with their families and
friends
• Preparatory and follow-up work - environmental educational programs that include
teacher training workshops before the program is implemented and teachers that follow
up with the students on the environmental program concepts (after the program has been
implemented) appear to improve both the short-term and long-term impact on students.
Some of the key aspects reported are already part of the Drain Rangers curriculum. For example,
the lesson plans are intended to be taught over a long duration (3/4-week period) with several
lessons taught outdoors, and teacher training workshops are provided to teachers to support
them in implementing the program in their own classroom. In addition, the final project includes
students developing an educational campaign focused on stormwater awareness. This aspect of
the program provides students with an opportunity to engage and share with the community
what they have learned.
In summary, while this study focuses on evaluating the short-term effectiveness of Drain Rangers,
the educational program includes aspects that have been identified by researchers as key for
supporting the long-term impact of the program on students.
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1.3 Results of Prior Studies
The WWA Drain Rangers educational program pilot testing included evaluating the effectiveness
of the curriculum by comparing students before and after survey responses. In the report that
was released by the City of Bothell on June 30, 2017, it stated that, “The partners on this grant
effort were able to meet and exceed our expectations for our task deliverables.” It goes on to list
accomplishments, that included 15 teacher training meetings for 183 educators, participation
of nine schools, development of four videos, and adaptation of the curriculum for Eastern WA
elementary schools.

1.4 Regulatory Requirements
The EWA Phase II MS4 Permit S5.B.1 requires permittees to implement a public education and
outreach program, either locally or regionally. This study will focus on evaluating the effectiveness
of a stormwater education program for elementary school aged children.
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2.0 PROJECT OVERVIEW
2.1 Study Goal
The goal of the study was to evaluate the short-term effectiveness of the Drain Rangers education
program in EWA. Effectiveness was measured based on changes in the students understanding
of selected learning objectives immediately before and after participating in this program. The
Drain Rangers curriculum includes 10 lesson plans each of which has different learning objectives
as shown in Appendix A. This study only evaluated those learning objectives that align with
the EWA NPDES MS4 Phase II permit requirements for E&O. Specifically, increased student
understanding and awareness of the following:
• Students will understand what stormwater is
• Students will describe problems that can be caused by stormwater runoff
• Students will describe solutions and actions they can take to prevent polluted stormwater
from entering waterways and to keep waterways clean

2.2 Study Description, Objectives and Tasks
This study pilot tested the Drain Rangers Stormwater Education program in elementary schools
in EWA, using the Drain Rangers curriculum that was developed for EWA as part of a 20152017 GROSS Grant. Teacher training workshops were offered to the teachers who participated
in the study. The purpose of the workshops was to provide teachers with background on the
curriculum concepts as well as guidance for consistently implementing the curriculum in their
classrooms. The curriculum was implemented by the student’s teachers during the regular
school hours. Students were given surveys designed to assess the students’ knowledge of the
learning objectives immediately before and after they participated in the educational program.
The effectiveness of the Drain Rangers programs is evaluated by comparing the differences in
student’s responses to the pre and post surveys.
The study goals were achieved by meeting the following objectives and tasks:
1. Prepare the EWA Drain Rangers curriculum and teacher training materials
2. Recruit schools and teachers to participate in the study
3. Design a Pre/Post survey to test the students’ growth as a result of taking the curriculum.
The sample survey is found in Appendix B - EWA Drain Rangers Stormwater Student Pre/
Post Survey Form.
4. Train the teachers through workshops to perform the program.
5. Implement the curriculum in several elementary school classes.
6. Collect, evaluate and interpret the effectiveness of the curriculum through comparing the
differences in the student’s response on the pre- and post-surveys.
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2.3 Study Location and/or Target Population
The study was pilot tested at ten elementary schools within the Quad cities (Kennewick, Pasco,
Richland and West Richland) area. The target population for this study was students in grades 3-5.
This population was pre-determined because it is the target age for the Drain Rangers curriculum.
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3.0 ORGANIZATION AND EXECUTION
3.1 Key Project Team Members: Roles and Responsibilities
City of Kennewick stormwater staff acted as the primary lead for this study, working closely
with the Franklin Conservation District. Primary roles and responsibilities for each of the team
members is summarized in the following table.
Kara Kaelber, Education Director

Franklin Conservation District

Implement Drain Rangers Program; recruit
participating teachers; hold workshops to
train teachers

Martin Nelson, Development Review
Supervisor

City of Kennewick

Responsible for study execution; participate
in teacher workshops; tabulate survey results;
write final report

Brian Pope
Civil Engineer I

City of Richland

Advisory Board Lead/Member

Drew Woodruff, PE
City Engineer

City of West Richland

Reviewer

Michael Henao
Environmental Compliance
Coordinator

City of Pasco

Reviewer

Shilo Sprouse, CSI
Stormwater Services Program
Manager

City of Pullman

Reviewer

Jeff Wiemer
Regional Stormwater Coordinator

Asotin County

Advisory Board Lead/Member

Jack Wells
Natural Resource Specialist,
Stormwater Lead

Yakima County

Reviewer

Chad Phillips
Assistant Engineer

City of Spokane Valley

Reviewer

Randy Meloy, PE
Surface Water Engineer

City of Yakima

Reviewer

Andrea Jedel, PWS
Municipal Stormwater Permit
Manager

WA State Department of
Ecology

Permit Manager

Brandi Lubliner

WA State Department of
Ecology

QA Coordinator

Abbey Stockwell

WA State Department of
Ecology

Permit Administrator
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3.2 Training and Participating Schools
The study exceeded the goal of three elementary school classes and 75 students, as ten classes
with 209 students participated in the study, of which 142 completed both a pre and post test.
The following table lists the participating teachers, grades, schools and associated school
demographics.
Teacher

Grade

Elementary School

School District

Baumgartner

4th

Ruth Livingston

Pasco

Cooper

5th

Tapteal

West Richland

Cortinas

5th

Marcus Whitman

Richland

Dutcher

4th

James McGee

Pasco

Fouad

5th

Lewis and Clark

Richland

Hampton

5th

Tapteal

West Richland

Martinez

5th

Emerson

Pasco

Rogers

5th

Tapteal

West Richland

Rucker

5th

Lewis and Clark

Richland

Staley

4th

Edison

Kennewick

Demographics

3.3 Challenges
It was anticipated that this study would be completed in early 2020; however, initial recruitment
of teachers went slowly in 2019. Franklin Conservation District and the City of Kennewick
incentivized teacher participation with ice cream parties and gift cards, which increased
participation in early 2020, when the worldwide COVID-19 pandemic swept the country and
cancelled in-person classes and disrupted teacher curriculums. As students returned to in-person
classes, we were fortunate to receive participation exceeding our original study goal.
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4.0 TEST RESULTS
4.1 Pre/Post Surveys
Results of the testing were compiled and analyzed by City of Kennewick stormwater staff, with
review and input from members of the project team. Summary tabulations for each of the ten
participating school classes are included in Appendix C.
A comparison summary of the pre/post survey results for each sub-category (Actions, Knowledge,
Attitude) are included in the following table.
The study results indicate that the Drain Rangers program has a very positive effect on educating
students about stormwater effects and solutions. This included a 22% increase in expressed
actions to address stormwater issues, a 67% increase in scoring for stormwater knowledge and
solutions, and a 17% increase in expressed attitude that personal actions can make a positive
difference to keep waterways clean and healthy.

4.2 Additional Tasks (Student Essays, Posters and Other Miscellaneous Items)
As part of the implementation of the Drain Rangers Program Curriculum, Franklin Conservation
District asked all teachers to not only complete the pre/post survey, but also to complete one
portion of the curriculum with their students. This included either a Performance Task (student
essay) or the Science and Engineering Task (student posters/surveys). These additional tasks are
included in Appendix D and Appendix E of this study.
Some of the highlights from the additional tasks include:
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5.0 CONCLUSIONS
The pre/post survey scores were extremely encouraging, concluding that the Drain Rangers
Program curriculum for elementary school students is very effective at teaching key concepts of
what stormwater is, what solutions can improve conditions and impacts from stormwater, and
how individuals’ actions can make a significant difference in keeping our rivers and environment
cleaner, healthier and safer both now and into the future.
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6.0 RECOMMENDATIONS
Based on the extremely encouraging pre/post survey comparison scores, this study
enthusiastically recommends the continuation and further implementation of the Drain Rangers
Program to educate elementary school students in the stormwater world.
Some minor observations noted that students did not seem to grasp what soil erosion and its
impacts were.
Regardless of minor suggestions for improvements, the Drain Rangers Program teaches and
encourages these impressionable elementary school students to make a positive difference in
protecting our environment through wise stormwater solutions.
The project team thanks the Franklin Conservation District and the Washington State
Department of Ecology for their participation in making this study meaningful and successful.

“Teach your children well.” – Crosby, Stills & Nash
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7.0 APPENDICES
Appendix A – Drain Rangers Curriculum: Overview and Objectives
Lesson

Overview

Student Learning Objectives

Lesson 1: ELA Performance This lesson is designed to build
Task: Part 1
background knowledge about
stormwater pollution: what it is, why
it is a problem, and what we can do to
help keep the water clean. Students
are introduced to the problem of
stormwater runoff pollution by doing
research using 3 different sources.

•

Lesson 2: ELA
Performance Task: Part 2

Students will work individually to
compose an informative/explanatory
essay on addressing polluted stormwater
runoff, referring to their notes and
answers from the 3 research questions.

•

Students develop a watershed model
that shows the basic shape (geography)
of a watershed, how water flows through
it, and the impact people can have on
both water quality and water quantity.
Then students compare the similarities
and difference between their physical
watershed and the model they built.

•

Students simulate the movement
of water droplets in a forested
(undeveloped) and an urbanized
(developed) watershed and graph the
results.

•

Lesson 3: Watershed
Model

Lesson 4: Four Rain Drops

•

•

•
•

•

•
•

Lesson 5: Research the
Problem: Schoolyard
System
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In this lesson students develop a model
of the schoolyard system by drawing
and labeling the parts of the schoolyard.
Then students investigate (find
evidence) of how water flows through
their schoolyard including identifying
pervious and impervious surfaces and
possible quality and quantity stormwater
runoff problems.

•
•
•
•

Complete Part 1: Performance Task
“Stormwater Pollution.”
Compile research from 3 sources in “My
Notes” (page 11) and answer 3 questions
about stormwater pollution (pages 12-14).

Organize their essay using the
“Organizing My Essay: Stormwater
Pollution” graphic organizer (page 26)
using their notes and answers to the 3
research questions.
Write a 5 paragraph essay, citing sources
as outlined in the graphic organizer.
Define a watershed as the entire land area
from which water drains into a particular
water body.
Use their model to demonstrate that
pollutants can cause water quality
problems within a watershed.
Compare their model to the watershed
they live in.
Compare how water moves through a
forested watershed (undeveloped) and an
urbanized watershed (developed).
Learn that an equal amount of rainfall
creates very different amounts of
stormwater runoff depending on
the amount of forest trees vs. urban
development.
Explore impacts to land and aquatic
habitat caused by increased amounts of
runoff.
Think of ways to control or reduce the
amount of stormwater runoff in urban
watersheds.
Use drawings as a model of a system.
Identify the parts of the system and water
inputs and outputs.
Identify features in their schoolyard
system that impact water flow and the
collection of pollution in that system.
Identify pervious and impervious surfaces
in the schoolyard.
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Lesson 6: Engineering
Design and Defining the
Problem

Students will use all the information
from the Performance Task: Part 1
reading, diagram, videos, and watershed
model to define the stormwater runoff
problem in their community.

•
•
•

Be introduced to Engineering Design as
described in the Next Generation Science
Standards.
Come up with a statement about the
stormwater pollution problem in their
community.
Determine things they need to know
and research to explore solutions to the
stormwater pollution problem.

Lesson 7: Understanding
Stakeholders

Students identify various people and
groups (stakeholders) that are interested
in stormwater. They will interview a
stakeholder or analyze information from
the web to understand this group’s
priorities and advice on what type of
project they should do.

•
•

Identify stakeholders.
Obtain information from a stakeholder
(interview or website) to help plan and
implement a stormwater project in their
community.

Lesson 8: Explore and
Compare Possible
Solutions

Students explore and compare multiple
possible solutions to the stormwater
runoff problem in their community
that will reduce pollution in stormwater
runoff.

•

Explore multiple solutions to the
stormwater pollution problem in their
community.
Evaluate multiple stormwater solutions
in their community that will reduce
pollution in stormwater.

Lesson 9: Develop,
Implement and Test

Students develop the steps to their
outreach plan including who to contact,
people who can help, how this helps
solve the problem, and materials they
will need. Before implementing their
plan, students develop a method to
measure if their solution was successful.
Students implement their plan following
the steps they outlined, and then test
the effect of their outreach.

•
•

Students will evaluate their solutions
by analyzing the data from surveys,
personal action plans, or other
tests they used. Students will then
discuss improvements to their
project (optimize), reflect on their
accomplishments, and communicate
their accomplishments in some way to
the school or the community.

•

Lesson 10: Evaluate
Solutions and
Communicate

•

•
•

•
•
•

Plan steps for their solution project.
Create outreach materials sharing
a message of stormwater pollution
prevention.
Plan how they will test their outreach
solution using surveys or other feedback.
Implement the test of their solutions.

Analyze data from surveys, personal
action plans, or other tests to evaluate
their solution.
Discuss ways to improve their stormwater
pollution project.
Reflect on their accomplishment.
Communicate their project in some
way; for example, put their project on a
website.
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Appendix B - EWA Drain Rangers Stormwater Student Pre/Post Survey Form
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Appendix C – Tabulation of Surveys

Summary of All Classes
Elementary School Stormwater Education Effectiveness Study (Drain Rangers)
Teacher and Student
Study Areas
Information
Actions
Knowledge
Number of
Students w/
Pre and Post Total
Tests
Students Pre Post Improve Pre Post Improve
District
Teacher
Pasco
1
24
27
54% 63%
9%
46% 77%
31%
West Richland
2
12
22
65% 69%
4%
57% 79%
22%
Richland
3
13
19
58% 64%
6%
37% 72%
35%
Pasco
4
3
13
73% 87%
14%
10% 19%
9%
Richland
5
14
24
71% 69%
-2%
40% 60%
20%
West Richland
6
17
21
63% 76%
13%
45% 75%
30%
Pasco
7
14
15
47% 65%
18%
30% 56%
26%
West Richland
8
13
18
59% 71%
12%
45% 76%
31%
Richland
9
15
23
61% 72%
11%
56% 77%
21%
Kennewick
10
17
27
64% 60%
-4%
26% 59%
33%
142
209
8%
26%

Class Information

Class Level
4
5
5
4
5
5
5
5
5
4
Total

School
Ruth Livingston
Tapteal
Marcus Whitman
James McGee
Lewis and Clark
Tapteal
Emerson
Tapteal
Lewis and Clark
Edison

Attitude

Pre
74%
79%
71%
92%
72%
68%
79%
73%
77%
59%

Post Improve
88%
14%
88%
9%
81%
10%
100%
8%
89%
17%
78%
10%
88%
9%
81%
8%
87%
10%
87%
28%
12%

Class Data
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Appendix D – Student Essays and Miscellaneous
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Appendix E – Student Posters
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