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SUMMARY
This year, funding enabled 39 NM classes (866 students and 41 teachers) to participate in a

combination of virtual and in-person programming RiverXchange® program. 38 classes were funded for
the program, but 39 were placed in the program considering the likelihood that not all bus and substitute
funding was going to be used due to the uncertainty of field trip approval and substitute availability. Eight
of the fourteen schools we served were Title 1. All program costs and coordination are provided free of
charge to teachers. The program required $56,218.89 in cash and generated a total match valued at
$67,351.11 in the form of in-kind contributions including teacher workshop attendance, presenter time and
preparation for virtual presentations, as well as volunteer time from students and adults on the field trips to
plant 495 trees in the bosque. Student Capstone Projects reached at total of 3,090 community members
about stormwater and watershed health related topics.

RiverXchange® continued to have a successful year, even in light of the on-going global pandemic.
One of the challenges this year was managing diverse policies for presentations and field trips across
schools and presenter preferences and capacity. The result of these variations meant that students
experienced varying levels of contact with the program. For example Rio Rancho schools primarily had
video presentations and virtual field trips with live presenters, while one Rio Rancho school actually went
on a field trip to Candelaria Nature Preserve. APS students primarily had virtual presentations with a live
presenter and almost all APS schools did pole planting. However, in evaluating the program metrics both
districts demonstrated knowledge gains and improvements in positive water conservation behaviors and
attitudes.

Another significant change to the program this year was the evolution from blogging to the
Capstone Project. With the inundation of technology and virtual learning in schools as a result of the global
pandemic, it was time to rethink the goals of the blogging component and determine if they really support
making meaningful connections for students in water resource education. The goal of the Capstone Project
was to pilot a language arts component that would support making meaningful connections with students'
immediate community- such as the larger school community or neighborhood. Results from the Capstone
Project are shared further on in this report. In summary, much of the work we see is similar to the work that
was posted on the blog, except many of the teachers that were able to integrate the Capstone Project
challenged their classes to share their work with other classes at the school or even the school
administration. This meant the work wasn’t going into a digital void where only RiverXchange® staff
would view it, but that it rippled out to more local students and adults!

In addition last year RiverXchange®, Bosque Ecological Monitoring Program and Valencia SWCD
staff met monthly to discuss watershed and stormwater education collaboration opportunities, such as
program continuity across grades and program assessment strategies. This effort continues to help support
and improve core aspects of our programs and outreach.

RiverXchange® has demonstrated that its collaborative efforts with partner agencies to bring
effective presentations to schools, funding structure to support teacher professional development and field
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trips, and management by the Ciudad Soil and Water Conservation District, has allowed it to be not only
resilient during times of uncertainty but a valuable resources for teacher and students alike. In fact,
RiverXchange® has emerged as a strengthened program that will continue to evolve for years to come and
improve how it engages our local community with watershed health and stewardship.

PROGRAM DESCRIPTION

Mission

The mission of RiverXchange is to deepen students’ and teachers’ understanding and appreciation
for their local river ecosystem, motivate participants to protect local water resources by conserving water
and keeping their source water clean, and to provide a high quality, high impact outreach opportunity for
funders and in-kind contributors.

The Big Water Questions

The optional curriculum frames program outcomes as “guiding questions,” known as Big Water
Questions. A long term goal of RiverXchange is that students understand these questions and can formulate
logical, fact-based answers by the time they finish elementary school. We believe that students who can
synthesize water facts to understand larger water issues will have the proper critical thinking skills and
foundation for further discussion in middle and high school so that they will become informed citizens and
voters on water issues.

Understanding a Watershed

● Is every place in the world part of a watershed?
● Where does your community’s stormwater go?
● How can surface water become polluted?
● How does the water cycle relate to weather?
● How are groundwater and surface water connected?
● How can groundwater become polluted?
● What actions can all of us take to keep water clean?

Water in Our Society
● In what ways does our society use water?
● Where does your community’s drinking water come from?
● Does everyone have the right to use as much water as they want?
● Where does your community’s wastewater go?
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● What actions can all of us take to conserve water?

River Ecosystem

● How does water affect living things in an ecosystem?
● What role do forests play in a watershed?
● What role do wetlands play in a watershed?
● What are some of the ways scientists can determine the health of a river, lake, bay or ocean?
● What actions can all of us take to improve the health of our ecosystem?

Background

As producers of children’s water festivals and other grade K12 water resources outreach in NM since
2007, the RiverXchange program creators observed early on that NM elementary teachers rarely
incorporated water concepts in the classroom beyond what is required by the state (e.g., water cycle), and
that most elementary teachers considered “water” strictly as a science topic. While teachers personally
acknowledged the importance of conserving water and keeping source water clean, they continued to find
that upper elementary students had little or no understanding of major water resources topics unless the
teacher specifically integrated a wide range of water topics into the curriculum. For this reason, as well as
successful festival work with upper elementary students, this age level was selected as the focus for the
RiverXchange program.

RiverXchange was created to provide a free program that is fun, interesting, and easy to integrate
into the normal curriculum. The hope was to motivate participants to explore water resources topics in
depth. The program was originally designed to be carried out over eight months so that students spend more
time developing a sense of pride and personal connection to their own river ecosystem, as well as a
personal connection to a distant river ecosystem and the students who live near it. Today RiverXchange
runs over the course of 3-4 months, as a response to the challenges of implementing a year-long curriculum
with the ongoing demands on teachers and students time and requirements for testing and other curriculum.

RiverXchange began in 2007 as a pilot project of Experiential EE, LLC (under a services agreement
with the New Mexico Water Conservation Alliance) and the National Great Rivers Research and Education
Center, featuring partnerships between two fourth grade classes in Albuquerque, NM, and two fifth grade
classes in Godfrey, IL. A curriculum was developed, a field trip to the river was coordinated, and partner
classes “met” three times during the year via video tele-conferencing to present what they had learned.

After the pilot project, RiverXchange transitioned to a web-based technology called a wiki. This
enabled the program to overcome limitations such as the high cost, availability, and time zone logistical
issues associated with video teleconferencing – and easily involve more classes. The curriculum was
updated to incorporate the writing component and classroom guest speakers were introduced to reduce
teacher workload and bring up-to-date technical information into the classroom. In 2017, the program
switched to a blogging platform called Kidblog and in 2021 Kidblog rebranded to Fanschool. Due to the
inundation of technology from virtual learning in the global pandemic and the continued barriers to
connecting classes on Kidblog/Fanschool, RiverXchange piloted integrating a Capstone Project into the
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program instead of the blog in 2021-2022.

In 2012, ownership of RiverXchange transferred to Amy White of Orilla Consulting, LLC, who
managed the program through July 2015. In August 2015, RiverXchange became part of the Ciudad Soil
& Water Conservation District. In 2020, ownership and the trademark registration of RiverXchange® was
transferred fully to Ciudad Soil and Water Conservation.

Since 2007, we have served over 20,166 students!

This year, the program featured the following components:
● Optional standards-based curriculum including hands on science, math, and social studies

lessons, as well as writing assignments
● Teacher training on curriculum and Capstone Project implementation
● Ongoing motivational support and Capstone Project monitoring
● End of year teacher survey
● Pre and post student surveys
● Coordination of at least four guest speakers into the classroom
● Coordination of a virtual field trip or in person field trip to the local river or important watershed

feature
● Field trip leadership and activity planning

2021-2022 PROGRAM OVERVIEW
I. Program Management and Financial Support

The program timeframe was July 1, 2020 through June 30, 2021. All components including
fundraising, design, planning, implementation, and analysis were carried out by employees and
contractors of Ciudad Soil & Water Conservation District, including:

Erin Blaz
Jenny Lloyd-Strovas
Astrid Hueglin
Saleema Robinson

SPONSORS

● Southern Sandoval County Arroyo and Flood Control Authority (SSCAFCA)
● Middle Rio Grande Stormwater Quality Team (MRGSQT)

Sponsors provided a total of $56,218.89 in cash.
MRGSQT - $38,532.98 | SSCAFCA - $17,683.04

Program expenses included:
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● Technology services
● Office and educational supplies
● Teacher workshop materials and food
● Coordination services (planning, implementing and assessing all program components)
● Bus funding
● Substitute funding

IN-KIND PARTNERS

● Albuquerque Water Utility Authority
● City of Albuquerque – Open Space Division
● City of Rio Rancho – Environmental Programs Office
● City of Rio Rancho — Parks, Recreation and Community Services Department
● Sandia Labs
● Sandoval County Cooperative Extension
● Bernalillo County Cooperative Extension
● Rio Grande Return

In-Kind contributions totaled $67,351.11

In-kind contributions included virtual guest speaker coordination, prep and presentation time. The
City of Albuquerque significantly increased their match this year by including a pre-lesson kit
and/presentation to classrooms. Additionally, in-kind match was able to return to a pre-2020 range due to
the allowance of pole planting field trips, where student and adult time and trees are counted as match
through volunteer time and materials.

PARTICIPANT SELECTION

All 39 participating NM classes were fifth grade classes, distributed as follows:

FUNDER MRGSQT SSCAFCA

SCHOOL - Number

of classes

Number

of

Students

SCHOOL - Number of

classes

Number

of

Students
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*Title 1

school

La Mesa* - 4 92 Colinas del Norte* - 5 109

Valle Vista* - 3 53 MLK* - 4 98

Duranes* - 1 19 Sandia Vista - 4 92

Seven Bar - 3 79

John Baker- 3 67

Zia- 2 40

Monte Vista - 2 52

Cochiti* - 2 27

North Valley Academy

- 2

52

Manzano Mesa* - 3 61

Maggie Cordova* - 1 25

TOTALS 26 classes 567 13 classes 299

RX Total

Classes

39 classes RX

Total

Students

866 students

PRESENTATION TOTALS

Program presentations were completed as follows:

Agriculture: 39/39
Stormwater: 39/39
Wastewater: 39/39

Drinking Water: 39/39
Landfill Presentation: 14/14 (Rio Rancho only)
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Field Trips

Virtual: 14/14

Pole Planting: 21/21

Candelaria Nature Preserve: 4/4

I. Program Components

The core curriculum of RiverXchange® is delivered through a series of in-class presentations
provided by our partner agencies that are guided by the “Big Water Questions” that aim to build an
understanding of watershed health. Additionally the field trip, in partnership with City of Albuquerque
Open Space, has remained a core component of our program by offering students the opportunity to
participate directly in a restoration project to understand the value of action and stewardship as a
community effort. The field trip also offers an opportunity for participating students, who come from
diverse backgrounds and have varied relationships with the outdoors, a chance to connect with an
important, local watershed feature and build a connection to their local river. Furthermore, beyond the core
components of RiverXchange®, the program also supports a more robust understanding of watershed
health through teacher facilitation of the Capstone Projects and other additional lessons that are
demonstrated at the teacher workshop. Extensive resources can be found on the RiverXchange® website
but we have found teachers are at their capacity often don’t utilize those resources. Each year we continue
working on developing a more streamlined program.

A review of this year’s program components follows.

PARTNER AGENCY PRESENTATIONS

APS
The Water Utility Authority has a new presenter, Rhea Trotman, who is replacing Theresa Dunn - the

long time WUA educator for RiverXchange. Ms. Trotman provided the drinking water and wastewater
presentations. Brittany Johnson at Bernalillo County Coop Ext. provided the virtual agriculture presentation.
The stormwater presentation will continue to be offered via a video recording from Sandia Labs.

RRPS
The city of Rio Rancho offered pre-recorded videos of their drinking water, wastewater and landfill

presentations as this year's presentations. Students will also receive the stormwater video from Sandia Labs.
The agriculture presentation will be offered virtually by Steve Lucero and Nicole Lujan from the Sandoval
County Coop Ext.
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Field Trip Pre-lesson
City of Albuquerque Open Space Division Educator Ellie Althoff provided significant support to

students understanding the “why” behind planting cottonwoods and willows in the Bosque by offering a
River of Change Kit (a model and lesson derived from the Bosque Education Guide). This kit and lesson
was provided to classes for their own use or as an in-person presentation with Ellie to explore the first two
segments of the lesson - Rio Bravo and Rio Manso - which discuss the pre-settlement ecology of the Middle
Rio Grande and flood control impacts due colonization and non-native settlement of the Middle Rio Grande
Valley. The final segment of this lesson called Rio Nuevo, where students are prompted to consider the
possible restoration and mitigation strategies for flood control impacts on the ecosystem, was completed
either on site at the field trip or during the virtual field trip presentation.

FIELD TRIPS

POLE PLANTING
A total of 417 students and 56 adults attended pole planting field trips from APS schools. With the

support of Albuquerque Open Space, 495 total trees were planted in an area of the Bosque just north of I-40
on the east side of the Rio Grande. Images of students pole planting are in Appendix XXXX.

VIRTUAL FIELD TRIPS
This year we continued to offer virtual field trips for schools that were not allowed to go on in-person

field trips. City of Albuquerque Open Space generously contributed another educator, Ellie Althoff to join
Erin Blaz in facilitating these field trips. The virtual field trip spanned 1.45 hours and explored evidence of
the flora and fauna in the existing riparian ecosystem, identification of invasive species, strategies for
managing forest health and the Rio Nuevo activity.

CANDELARIA NATURE PRESERVE (CNP)
In March, Martin Luther King Elementary School notified RiverXchange® staff that they were just

approved for in-person field trips. Pole planting does not have demonstrated success rates into the warming
spring months, so we had to come up with field trip location and activities that would work in April. As
Ciudad SWCD is now the land manager of Candelaria Nature Preserve in partnership with COA OSD and
Rio Grande Return, we collaborated to deliver two field trip dates to serve four classes at this site. Students
were able to contribute some hands-on work by mulching berms alongside basins created for nucleated
habitats, as well as nature journaling to envision the future of CNP as an agricultural land converted to
wildlife habitat, and the Rio Nuevo activity. Wildlife Biologist Kyle Faig also gave a wildlife talk to
students. The event was a great success!
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Top row: Ellie Althoff and Kyle Bality from Open Space teaching
students to pole plant properly. Middle rows - students from various
schools planting in varying weather. Bottom 3 pictures: Field trips to
Candelaria Nature Preserve
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CAPSTONE PROJECT

This year RiverXchange piloted a new approach to maintain the language arts component that has
been meaningful to teachers across the years and to strive to achieve a new kind of meaningful connection
between RiverXchange students and their community. The coordination budget that has been used in the past
for blog support and evaluation went to supporting teachers in the process of completing this capstone
project and acquiring documentation of their class projects. The criteria for the capstone project are:

● (1) Students create something new that teaches other about what they learned in
RiverXchange

● (2) Students communicate what they learned beyond their classroom in their community (i.e.
other classes at school, your neighborhood or city)

● (3) Students design a stewardship project of their own that includes aspects of conservation
and sustainability in their community.

Teachers were asked to update staff on their projects in December and March and to share the context
of the project as well as who the project would reach and impact. In April teachers submitted their projects
via email to staff and 6 classes were awarded with pizza parties to celebrate their project completion. In
total, student capstone projects reached 3,090 community members about stormwater and watershed health
topics.

RIVERXCHANGE COMMUNITY DAY

As a strategy to both motivate and celebrate the Capstone Projects, staff offered a Community Day at
the end of the year where the class projects were highlighted. The event was held on April 23 in conjunction
with the Earth Day Celebration at Agri-nature Center in Los Ranchos. The event was publicized to all
RiverXchange® classes and families were encouraged to attend.

TEACHER WORKSHOP

Teacher workshops were held Sept 24, 2021 and October 1st, 2021 at the Open Space Visitor Center
with RiverXchange facilitators Jenny Lloyd-Strovas and Erin Blaz. The teacher workshops were highly
successful, with 19 participants on the 9/24 and 15 participants on 10/1. We found that there were a lot of
new teachers this year, not only new to RiverXchange but also new to the field of teaching. The
RiverXchange program was introduced and reviewed, with many returning teachers expressing their
appreciation for and confidence in the program. The capstone project was introduced, was well-received,
and teachers spent time working in groups to plan their projects. We ran through a few teaching strategies for
lessons about the watershed using a 3-D model of the Middle Rio Grande Watershed for integrating
geographical mapping and layering of life zones, historical development, biological features, etc, with the
final layer demonstrating pollution on our watershed model. City of Albuquerque Open Space education
staff ran through activities that supported the field trip learning objectives and reviewed the field trip
experience and pre-lesson. Dyane Sonier of Rio Rancho Parks, Rec and Community Service introduced
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resources and materials available to teachers on the Rio Rancho workshop date (Oct 1). Teachers enjoyed
lunch overlooking migrating birds and explored the visitor center. Everyone left with swag-bags!

Teachers from Valle Vista, MLK, Colinas del
Norte and Maggie Cordova map the middle Rio
Grande Watershed. (top left and center).
Dyane Sonier presents CoRR education
programs (top right). Teachers rain on their
polluted watershed model of the MRG (middle
left). Teachers share their capstone project
ideas (middle center). Teachers from Duranes
and Zia brainstorm capstone projects together
(middle left).

II. EVALUATION

TEACHER FEEDBACK

Teacher feedback is an invaluable resource for program evaluation and it continues to help us
understand what teachers value and where we can improve. This year’s feedback continues to reinforce that
RiverXchange® remains relevant and impactful in curriculum and content. Feedback demonstrates the
RiverXchange program is highly valued by teachers for its ability to provide hands-on and experiential
activities that expose students to local watershed issues, reconnect them to the natural world, and
demonstrate career opportunities in the science and conservation fields. RiverXchange continues to be a
valuable curriculum that teachers use to stimulate the personal and collective growth of their students by
encouraging them to use teamwork, adaptability, and communication skills to engage in and build an
understanding  in complex and new topics. In addition, the capstone project has provided an additional
opportunity for teachers and students to engage their greater school community in project based learning
that occurs in the program through education, research, and community service. Feedback also
demonstrates the RiverXchange continues to be valued for its ability to bring hands-on science in the
classroom and teach about water resources issues, while addressing both Common Core English Language
Arts Standards and Next Generation Science Standards.

Additionally, when asked to share what successes teachers and the students had with integrating the
capstone project, teachers reported that students really enjoyed using the capstone to engage with
RiverXchange by creating deeper connections to water issues through direct action and demonstration.
Teachers described how their students used the project to educate others about environmental issues,
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organize campus-wide clean-ups, and build interactive models to demonstrate key watershed science
concepts.

Lastly, when asked how RiverXchange could be improved to support teachers in future years,
teachers reported difficulty with virtual programming due to COVID and a desire to return to more in
person presentations and field trips next year. Teachers also indicated that more physical supplies for
hands-on learning and greater support for the capstone project would help them with supporting their
students in meeting program objectives.

Below are a few highlights from the teachers:

What are the greatest learning outcomes for your class as participants in RiverXchange?

The exposure to the environmental issues and understanding the environmental issues in the state of New
Mexico. - Detrick, Colinas Del Norte

Seeing career opportunities outside of what they know. Giving them the chance to interact with
environments that they may not have. - Shafer, Maggie Cordova

Understanding the science of conservation and the importance of valuing life. - Hodges,  MLK

My students are more aware of how their behaviors impact the environment.- Granstrom, Seven Bar

I think the hands-on learning approach is the greatest learning outcome. -Filkins, MLK

Please share any feedback you have concerning your experience with the program this year.

RiverXchange was extremely successful because my students were enthusiastic to learn about several ways
to take care of our natural resources. Example: fixing water leaks, conserving energy by turning off lights
and technology, picking up their animal's waste. - Sanchez, Duranes

This has been a wonderful and helpful way to teach about our local water system. It makes a difference if
students can see the river itself and know they have a part to play in keeping the Rio Grande! - Beer, Cochiti

We love the program and would like to continue participating in it, hopefully doing it entirely in person for
the following school year. - Ceballos, La Mesa

I would like to see a more streamlined, organized program. Having the presentations in person would be best
as well. - Marquez, John Baker

Each year, it seems the program continues to improve. The resources and activities were invaluable.-
Turrietta, MLK
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Great job and thank you for everything you did for us RiverXchange! - Hornbecker, Colinas Del Norte

CAPSTONE PROJECT

In RiverXchange, our goal is that students not only understand their local watershed but that they use their
voice to advocate for conservation and proper management of our watershed in their community. This year
we integrated the capstone projects to provide a fun and engaging opportunity for students to learn about and
advocate for their watershed.

To provide a variety of opportunities for teachers to meet the capstone project requirements, teachers
selected from 3 different capstone project levels, each with its own set of criteria. Each level is tied to a
particular level of engagement achieved by each class’s capstone project. The different levels are described
below.

Level 1: In RiverXchange, we want students to be as aware of their local watershed as they are about other
environmental issues like climate change. Through creating hands-on projects, students are able to
demonstrate what they learn in a fun and tangible way.

● Criteria: Create something new that teaches others about what you learned

Level 2: RiverXchange was founded on the idea that learning is more powerful when students make
meaningful connections between their local ecosystem and themselves and then communicate what they
learn with others.

● Criteria: Create something new that teaches others about what you learned, Communicate what you
learned with your community

Level 3: What sets RiverXchange Excellence projects apart from the others is that they have a stewardship
component along with a communication component. We want to support and celebrate classrooms that take
education outdoors and convert what they learn into a hands-on, community-based project.

● Criteria: Create something new that teaches others about what you learned, Communicate what you
learned with your community, Design a stewardship project that includes aspects of conservation and
sustainability in your local community

Engagement

Of the teachers that completed the capstone, most projects addressed criteria 1&2, while only a few
extended to criteria 3. Being that this was the first year of integrating capstone projects, staff understood the
need to create a laddered system of capstone project engagement for the teachers and students.  Having
multiple levels of engagement facilitated various kinds of participation based on teacher and student interest
and capacity- from presentations and posters to campus-wide clean ups. Some teachers used the capstone
project to assess if students achieved the NM Stem Ready/Next Generation Science Standards. Students
were engaged by the different capstone projects offered by their teachers, practicing skills in leadership,
stewardship, and teamwork. One teacher expressed how the capstone project gave the students the chance to
use their talents in new ways.
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Beyond the impact to the students, the projects engaged the local community. When asked who in the
community the class capstone project reached, teachers shared that often the entire 5th grade, students’
families, or in some cases the whole school were reached during the course of the project. Students also
expressed wanting to increase their reach to the greater public.

The challenging circumstances of virtual learning the last couple of years made it difficult for some
teachers to complete the capstone project with their students. Some teachers expressed how their students
had fallen behind in particular content areas and they weren’t able to focus on the project due to the extra
effort needed to bring students back to grade-level knowledge. One teacher requested additional support in
designing and carrying out the capstone project.

Overall, the majority of teachers appreciated the hands-on and outdoor education focus of the
capstone project criteria and felt their students gained meaningful experiences in the process.

Capstone Project Images

Campus Clean Up- Whole team, Cochiti Elementary

Recycling
Project and
Posters-
Schapekahm,
MLK
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Green City Design- Chacon, Zia Watershed mapping - Ackerman, La Mesa

The Rio Grande Gazette,
Whole team, Monte Vista

Plantings using recycled plastic bottles- Gold, La Mesa
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STUDENT SURVEYS

A key component of RiverXchange is its measurable goals relating to student performance. We
collected quantitative data on student performance by way of a pre and post survey and qualitative data by
observing the work submitted via the Capstone Projects.  The survey includes questions that relate to
environmental attitudes and behaviors as well as knowledge gained relating to our learning objectives.

Pre/Post Behavior Survey
In order to quantify the learning outcomes achieved through RiverXchange, we ask our teachers to

have their students fill out a survey prior to and upon completion of the program. Below, you will find a
series of graphs used to illustrate the perfect change in responses between the pre and post surveys, as well
as some breakout pie charts for further clarification on important topics. This year, 673 students completed
the pre-survey, while 669 completed the post-survey.  We continue to refine the survey and our programming
year after year based on teacher feedback and metrics gathered from these surveys. To view this year's
survey questions, use the following hyperlink: RX 21-22 Survey.

This year, we reframed the survey questions using a likert scale (with varying responses) with the
hopes of demonstrating more range in growth across knowledge, attitudes and behaviors. In viewing other
similar watershed program surveys, like the Watershed Project from the Bay Area in California, we hoped to
look beyond our learning objectives and explore what kind of beliefs students had around water conservation
behaviors. For example, in the question that asks how important/impactful are the following actions in
protecting and conserving water, we were hoping to see increases from some or mild importance to high
importance. Since the questions students had to respond to were all individual actions they could take, this
movement to high importance, in theory, would demonstrate that they would feel more conviction to take
those actions since they find them important and impactful.

As discussed with the MRGSQT general public survey, beyond collecting general knowledge about
stormwater issues or watershed health, surveys can be educational tools as well. For example, asking
students to select the positive water conservation behaviors they do “often” suggests that both these
behaviors are important and desired. So even if students are answering how they think they should behave
versus their action behaviors, this is still an effective tool to increase knowledge about behaviors that are
positive for water conservation and watershed health.
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RiverXchange Percent Change Graphs for Pre-Post Surveys for 2021-2022

Watershed Definition

Results: We see over a 20% increase of correct answers for a watershed.
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RX Stormwater & Pollution

Results: Positive attitudes about picking up litter, taking shorter showers, picking up dog waste and
reporting leaky faucets all increased after the program. There was also an increase in the belief that talking
with friends and family can have some impact in water conservation. Breakout pie chart: In total over 90%
of students believe picking up dog poop is impactful in helping protect water.
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Results: Over the past few years, students seem to struggle with understanding the definition of Stormwater.
However, more students agreed that stormwater can be polluted by human activities after the program and
over 85% of students agree in total.
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RX Watersource

Results: In looking at the totals separate by school district, APS overwhelmingly answered the drinking
water question correctly. RRPS did not do as well selecting only the aquifer, this could possibly be because
this isn’t reinforced as much as it is in APS with other programs like The Water Utility Authority Rio Field
Trip, and could also be because this lesson was in a pre-recorded video format. However, over 75% of
students correctly answered the definition of an aquifer, with a 28% increase post-program.
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RX Farmers

Results: Generally speaking students demonstrate an increase in selecting water conservation strategies in
agriculture as “very useful” or  “useful” post-program. They also increased the choices of not useful and
decreased their choice of highly useful for watering during the hottest part of the day. The agriculture
presentations may have touched briefly on the use of cover crops for soil health as a water conservation
topic, so while selections of “very useful” decreased, “useful” increased more students may have been
considering the topic in the moment, relying on previous knowledge to answer that question.
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RX Wastewater

Results: Positive growth is demonstrated across all questions except the septic question which may just be
confusing because it doesn’t apply to every student.
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RX Confidence

Results: The goal of this question was to determine student confidence in RiverXchange learning outcomes. When
you look at the percentage of total responses below a lot of students seemed pretty confident that they understood
these concepts before the program - which is great! It is also great that after the program in general students increased
their confidence and decreased their lack of confidence across all topics. This demonstrates they found the program
helpful in supporting their understanding of human impacts on our ecosystem.
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RX Behaviors

Results: Seeing around 5% change in behaviors from pre to post surveys has been consistent with past years
findings. As a fifth grader you might not be changing your behaviors significantly due to family and
community behaviors and culture. However, it is exciting to see that the largest percent change was in
students speaking up more for water conservation. At this age, this has the potential to shift family and
community behaviors more than other behaviors due to the rippling effects of more people taking other
actions to conserve and protect water.
The decrease in using reusable packaging could be due to students' increased awareness of food packaging in
the cafeteria or home packed lunches or an increased use of single use plastics due to covid concerns.
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Appendix A
RiverXchange Virtual Field Trip 2021-2022

1. What are we trying to teach students in this activity?

Essential questions:
· What is a floodplain and why is it important? (Rio Bravo)
· How has the Rio Grande floodplain been changed by humans? (Rio Manso)
· What efforts are being made to conserve the Rio Grande Floodplain? (Rio Nuevo)

2. How can we tie this activity to our teaching goals:

Learning Objectives Methods
The riparian ecosystem of the Rio
Grande is shaped by natural flooding. 

Observation and finding evidence of:
● riparian habitat - plants and animals that

depend on the ecosystem.
● the role of the Cottonwood tree as a

keystone species and its dependence on
flooding for its life cycle.

Human impacts have reduced or
eliminated flooding.

Observation and finding evidence of:
● Human impacts
● Reduced flooding

Conservation efforts are now being made
to rehabilitate and strengthen the riparian
ecosystem

● What monitoring methods can be used to
determine the health of the ecosystem?

● What is being done to restore this
ecosystem?

3.  How can we tie this activity to standards?
 
Using the NGSS framework to explore Phenomena and support Claims based on Evidence and Reasoning.

Performance Expectations DCIs
5-LS2-1 Develop a model to describe the movement of
matter among plants, animals, decomposers and the
environment

LS2.A Interdependent Relationships in
Ecosystems

5-ESS2-1 Develop a model using an example to
describe ways in which the geosphere, biosphere,
hydrosphere, and/or atmosphere interact.

ESS2.A Earth Materials and Systems
ESS2.C The Roles of Water in Earth’s
Surface Processes

5-ESS3-1 Obtain and combine information about ways
individual communities use science ideas to protect the
Earth's resources and environment

ESS3.C Human Impacts on Earth
Systems

4.  How should this lesson be organized? 
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I. Introduction
a. First, the presenters should introduce themselves by name, position, and organization.
b. A presenter will take the students through the agenda.

i. Ask students what they have already done in class—this should be the Rio Bravo and
Rio Manso activities. Today, we will be taking them through the timeline again,
reviewing and demonstrating aspects of both models that are still present in the
Bosque still today. Then, we will be introducing a new concept—Rio Nuevo and
doing the model with the river as it is today!

c. Pan the camera around, can students identify where we are? It is the Bosque!
i. Give the students a brief history of the Open Space Division and its connection to the

Bosque and other public lands.
ii. Describe the importance of understanding and connection to the land. The land needs

us just as much as we need it. Part of understanding the land is making observations
and questioning the world around us. This will lead directly into the next activity “I
notice, I wonder, it reminds me of”

II. “I notice, I wonder, It reminds me of”
a. This activity is meant to engage students' observational and thinking skills - to turn on their

“nature” brains! 
i. Let students know you will describe the activity first and then bring the camera to

focus on a smaller, up-close frame of our object to be observed. 
ii. Walk students through each prompt. Describe how these prompts relate to the

scientific method (observation, questioning, hypothesis)
iii. I notice (the foundation of an observation): shape, size, texture, color, location, etc.

These are simply what we see, without labeling their function or what we assume is
the function. ) Ex: “I notice a long, thin shaped object that is bumpy, brown colored
with small lines on it.”

iv. I wonder (the foundation of questioning): Take any statement that we think applies to
our object and turn it into a question. “I wonder if something was eating this object
that caused the lines? I wonder if this is a plant? I wonder if it is alive? I wonder if it
is dormant?

v. It reminds me of: (the foundation of a hypothesis): Making connections to what we
already know or can remember helps us make an educated guess to answer our
questions. For the purpose of this exercise, we are simply practicing making
connections. “It reminds me of a spiral. It reminds me of the colors of sunsets in
Albuquerque.”

vi. Complete the activity, prompting and modeling as you go. 

III. Rio Bravo
a. Discussion: Students will have been taken through the Rio Bravo exercise. RX presenter will

ask:
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i. Do you remember what Rio Bravo means?
ii. How was the river shaped?

iii. What did you place down in and around the river?
1. Yes! You placed down animals and plants in and around the river. We can still

find evidence of the wild river today even though it has changed. Can you
name some of the plants or animals that you placed in the Rio Bravo?

b. Activity: What evidence can we find of the Rio Bravo and ecosystem in the floodplain? (A
floodplain is a riparian ecosystem so what we are looking for is evidence of a variety of
plants and animals that depend on the river).

i. Plant #1 - Coyote Willow (walk around and “see” your first plant)
1. “Look at this plant! Wow, it’s everywhere here in the Bosque. It’s here… over

here… and even over there! (point camera.) Let’s get a closer look. It has long
skinny leaves and smooth bark on the branches. 

2. What do you think it is? Vote with your card or write the name on a paper and
hold it up.

3. You’re right! It’s a coyote willow! The way you can tell is that it’s a shrub that
always grows next to water, it’s short, and it has long skinny leaves. It’s one of
the most common shrubs around water (riparian ecosystems) in New Mexico.
Beavers LOVE to eat its branches, but it’s also eaten by porcupines, deer, and
rabbits.

ii. Animal #1- Beaver (walk to an old beaver chew)
1. “What do you think has been here?” It looks like something has used long

incisors to chew horizontally through the bark. It is a beaver!
2. Introduce the beaver skull and discuss other adaptations that beavers have that

allow them to live in this riparian ecosystem.
a. Castor oil that they use to waterproof their fur
b. Ear flaps that close so they don’t get water in their ears
c. Extra eyelid to see underwater

3. Could you live in a riparian ecosystem? What adaptations do you have?
4. Coyote Willow is not the only plant that beavers will rely on!

iii. Plant #2- Cottonwood
1. “If the porcupine is living and eating this tree, we should probably know what

it is. Let’s look at the leaves and see if we can figure it out. The leaves aren’t
on the tree right now because it’s winter, so let’s find one on the ground. (get
leaf). Okay, here it is - it has a heart-shaped (or triangular shaped) leaf with a
flat stem that’s also called a petiole. And if I look around, I see them
everywhere in the Bosque. I can even see them on the other side of the river!
(Span the Bosque then point camera to other side of river.)”

2. “What do you think it is? Vote with your card or write the name on a paper and
hold it up.”

3. “You’re right! It’s a cottonwood. And not just any cottonwood, but a Rio
Grande cottonwood. These trees are a very important species in the Bosque.
They provide food for many animals, like the porcupine, beaver, deer, rabbits,
and insects. Birds eat the insects that feed on the cottonwood. PLUS, many
animals use them for their homes! Porcupines sleep in them, and so do great
horned owls. Birds make their nest in them. Squirrels live in them. They are a
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very important part of a healthy Bosque ecosystem. And the way you identify
them is by looking for their heart shaped leaves.”

iv. Animal #2- Porcupine
1. Look up in the cottonwood tree: do you see anything there?

a. Option 1: I see a porcupine! It is just a small bundle of quills that is
resting in the nook between two branches!

b. Option 2: I see a bunch of branches without bark on them. Who did
that? It was a porcupine!

2. Porcupines live in the canopies of cottonwood trees because that is where their
food is! Porcupines eat the same thing as beavers, which is the cambium, or
inner layer, of the tree behind the bark. Beavers are chunky and unable to
climb, so they cut down trees to get to their food, whereas porcupines are able
to climb trees.

3. Can we find any evidence of porcupines on the ground?
a. Option 1: I found a track! This track has a bunch of texture on its paw

pad. Do you have socks that have texture on the bottom? That helps
you stick to the floor and not slide. I bet the texture on its paw pad will
help it climb!

b. Option 2: I found some scat! How do I know that it came from the
porcupine? It’s located in the middle of the trail, which is right under a
big branch of the cottonwood tree. We can also distinguish scat by its
shape, size, and color!

c. Conclusion
i. Even though the river might not be as wild as it used to be in Rio Bravo, we still have

an interconnected system of animals and plants that still live here today! Let’s
investigate how humans have altered this system in our next section, Rio Manso.

IV. Rio Manso
a. Discussion: Students will have been taken through the Rio Bravo exercise. RX presenter will

ask:
i. Do you remember what Rio Manso means?

ii. How did humans alter this ecosystem?
1. Yes! They used jetty jacks, added homes, dams, acequias, and invasive

species.
iii. What happened to the river?

1. Yes! The river was channelized and no longer was the braided, meandering
river that we once knew.

b. Activity: What evidence can we find of the Rio Manso in the Bosque today?
i. Plant #3- Ravennae grass. Ravennae grass is an invasive species that was brought to

New Mexico from Africa as an ornamental and also for soil stabilization. Ravennae is
drought tolerant, deer tolerant, and frost tolerant so it thrives in New Mexico.
Although it doesn’t allow other plants to thrive alongside it. It does such a good job, it
outcompetes our native grasses.

1. Can you name some ways in which invasive species can travel?
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a. Underneath boats/aircraft, hikers’ shoes, bringing them on purpose
(ornamental, biological control, soil stabilization)

b. So many more invasive species have made their way to the Middle Rio
Grande, but most came on purpose. We just didn’t know at the time
how problematic they would be.

ii. What happened in the Rio Manso activity that allowed for the invasive species to
move in? Yes, they took away vegetation like the cottonwood trees and native shrubs
to make room for the expanded population and their homes! Let’s take a closer look at
the cottonwood trees here.

1. Cottonwood trees are a keystone species, which means this ecosystem largely
depends on their existence and their removal would be catastrophic.

2. To understand better how our cottonwood trees are doing I want to measure
their height. Height in a cottonwood tree doesn’t necessarily determine its age,
but rather how many resources are available to it.

a. Explain to students how we use a tangent gauge in order to measure a
tree's height. All staff to measure distance to a tree, have students guess
the presenter’s heights, and then have the students add the
measurements to get a calculation.

b. Trees that are between 60-70 feet are full grown cottonwoods, but with
limited resources. Those old cottonwoods that were close to the water
will reach up to 90 feet tall! We can’t determine if the whole forest has
insufficient resources by just one tree. Let’s measure the height of
another!

i. Proceed with the same process with another nearby tree.
c. See how those two trees have a very similar height? Look around at the

canopy, what do you notice about the height of all of these trees? Yes,
they are mostly the same! We have a very uniform canopy in the Rio
Grande Bosque. What resource do you think the trees are not getting
enough of? Yes, water! Let’s take a look at why these cottonwoods are
not getting enough water.

iii. Do you remember what the impact of jetty jacks, levees, and dams did to the Rio
Grande in the Rio Manso activity? Yes! They channelized the river or made it straight.

1. One reason that these cottonwood trees are not getting enough water anymore
is because the river does not flood as it would have naturally done before
construction.

2. I need your help to run a little science experiment! I want to see whether a
meandering river or a channelized river goes faster.

a. I want you to form a hypothesis, can you share what you predict will
be the answer?

b. Now, I am going to run two different tests. One in which I will walk in
a curved line and one in which I walk in a straight line, both the same
length. When I say go, begin counting with [presenter #2]
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c. Was your hypothesis correct? The meandering river does run slower!
When our river is allowed to meander in cycles slowly and then
quickly throughout any given year, the outside to those curves it allows
for sand to be deposited and then for cottonwood seedlings to grow.
But without those sandbars and moist soil in the floodplain, what
happens to our cottonwoods? The seeds cannot grow!

c. Conclusion
i. Humans have fundamentally altered the Middle Rio Grande, but all it not lost!

Humans have also begun to take measures to support a new relationship between our
lives and the river. This next section, we have not discussed yet and it is called Rio
Nuevo or new river.

V. Rio Nuevo
a. In the last two models, we were describing what had happened in the past. Rio Nuevo is

happening right now and you will ultimately be the ones that get to decide what our river
looks like in the future. I want you to be the engineer for me. What would you do to restore
the river and make it look more like Rio Bravo?

i. As the students submit their answers, we will go one by one and explain how that
would alter the model. The model will have been already set up as Rio Manso prior to
the field trip starting.

ii. Overbank flooding: during years with high winter snowpack there will be lots of
water melting and flowing down into the watershed. Engineers could decide to allow
for overbank flooding, which would give the Rio Grande cottonwood seedlings a
chance to grow! It would also allow for a better cycling of nutrients so that native
species have a better chance of competing with the invasive ones.

iii. Pole plantings: one way to counteract the decreasing number of cottonwoods is by
cutting a long, young branch of an existing cottonwood tree and planting it directly
into the ground so that it touches the water table. This branch will then grow roots and
form its own, independent tree without the need to grow the trees from seeds.

iv. Wetland construction: land managers can create new ponds and wetlands that support
the variety of wildlife that used to have a home in the Bosque. Some of these are
created by allotting space, constructing the ditch with big machines, and providing
water as has been done at the Open Space Visitor Center.

v. Fuel-wood reduction: in earlier years, the overbank flooding that would occur would
saturate the branches and leaves that had fallen on the ground and allow them to
decompose. It would also act as fire suppression. We now need to manually need to
stop these fires because the Bosque is dry and has a lot of fuel. One way to stop these
fires is by cleaning the area of downed trees and branches, reducing the fuel.

vi. Creation of secondary channel: the river used to have many channels as it flowed
down the valley. In areas in which a bank may be too high, land managers can remove
the excess bank and create a side channel that has enough flow to allow cottonwoods
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to germinate and establish themselves. Sediment from these banks can be replaced in
the river to provide for sandbars, which is habitat for certain species (silvery minnow).

vii. Removal of exotic species: Many different groups have taken to removing a number
of invasive species such as saltcedar, Russian olive, Siberian elm, and others. The
Open Space Division hosts spring cleanups every Saturday from April through
mid-may in which families are welcomed to come out and help remove invasive
species. This is something you can learn how to do!

viii. Water conservation: the amount of water that people use along the river has a large
impact on the health of the Bosque and river life. Pumping more water than is being
replenished each year has caused the water table to drop and has made it more
difficult for native species to survive. Planting low-water use landscaping, installing
rain barrels, low-flow toilets, turning off the water while brushing teeth, and taking
shorter showers are things that we can do personally. We can also ask businesses and
other entities to self-impose water-use limits so that we are all working together.

ix. Jetty Jack Removal: Today, the riverbanks and levees are quite stable. The jetty jacks
are seen as a danger to emergency vehicles moving through fires, eye sores, and
ultimately the channelization of the river does not benefit the Bosque. Land managers
can try to remove the jetty jacks, although it is difficult to do given their size, weight,
and difficult access.

x. Monitoring: an important part of managing the Bosque is to understand what is
happening to the plants, animals, water table, and other ecological functions.
Monitoring is the process of collecting, compiling, and analyzing that information.
There are many organizations that will do monitoring throughout Albuquerque in
order to ensure that what we do going forward will only benefit the Bosque. So many
of our previous actions had unintended consequences and monitoring is one way of
making sure that we do not repeat mistakes.

VI. Conclusion
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RiverXchange Virtual Field Trip Synopsis 2021-2022

I. Introduction (Ellie: 10 minutes)

II. “I notice, I wonder, It reminds me of” (Erin: 10 minutes)

III. Rio Bravo
a. Discussion: (Ellie)
b. Activity

i. Plant #1 - Coyote Willow (Ellie: 5-7 minutes)
ii. Animal #1- Beaver (Ellie: 5-7 minutes)

iii. Plant #2- Cottonwood (Erin: 5-7 minutes)
iv. Animal #2- Porcupine (Erin: 5-7 minutes)

c. Conclusion (Erin)

IV. Rio Manso
a. Discussion (Ellie)
b. Activity:

i. Plant #3- Ravennae grass. (Ellie: 5-7 minutes)
ii. Plant #4- Cottonwood tree / Tangent gauge (Erin: 7-10 minutes)

iii. Model of river shape- (Erin: 5-7 minutes)

c. Conclusion (Ellie)

V. Rio Nuevo (Ellie- 30 minutes)

VI. Conclusion (Erin)
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SUMMARY

The Arroyo Classroom program utilizes our natural arroyos as outdoor classrooms and brings local
animals into the classroom to motivate 3rd graders to respect the arroyos as important wildlife habitat.
Orilla Consulting, LLC developed the program in 2012 and initially implemented the program for 7
classes at Maggie Cordova Elementary in Rio Rancho. In 2013, the program grew to serve 20 classes.
On July 1st, 2015, Orilla Consulting, LLC transferred the program to Ciudad Soil and Water
Conservation District as part of the larger education and outreach efforts we are involved in throughout
Bernalillo and Sandoval Counties.  In the 2021-2022 school year, we served 31 classes within Rio
Rancho Public Schools, reaching approximately 32 teachers and 638 students. Funding was provided
for 35 classes, however one school did not follow through on the registration process. Communication
was made until December of 2021, but it was clear there were significant obstacles to getting the school
onboard. Beyond that, Arroyo Classroom had a successful year and continued to bring important
watershed education to local schools.

Participating Schools

SCHOOL
*   Title 1 school

Number of
classes

Number
of
Students

Enchanted Hills
Elem.

5 122

Martin Luther
King Elem.*

5 114

Sandia Vista
Elem.

6 134

Maggie Cordova
Elem.*

5 106

Puesta del Sol
Elem.*

5 89

Colinas del
Norte*

5 73

TOTALS 31 638

0



Sponsor
● Southern Sandoval County Arroyo and Flood Control Authority (SSCAFCA)

Sponsor provided a total of $19,300.63 in cash.

Deliverables:
All presentations were offered virtually or in-person and completed.

● Watershed Presentations: 31:31
● Arroyo Walk: 30:31
● Bird Presentation: 31:31
● Reptile Presentations: 31:31

Program Description
Essential Questions: What is a watershed and how does water move across it? What important
functions do arroyos provide for humans and other creatures? In what ways can we enjoy arroyos
safely and learn new things?

● Students characterize arroyos as ecosystems as well as drains
● Students identify arroyo features that support wildlife
● Students describe the plants, animals, birds and insects that depend on the arroyo ecosystem
● Students explain the ways in which arroyos receive water and the dangers of arroyos
● Students recite the rules for arroyo safety

The program consists of a four-part series of lessons, based on grade-level science standards
and addressing areas of interest to SSCAFCA, such as bats, burrowing owls, ATV use, pet waste, and
arroyo safety. Erin Blaz delivered two of the lessons – an introductory lesson about watersheds, and
either an in person arroyo walk or a virtual arroyo walk that tours an arroyo via Google Earth. Hawks
Aloft, Inc. provided the virtual bird presentations as they were prepared to and experienced in
delivering virtual presentations with live birds. All lessons were adapted for the virtual setting.

This year the virtual watershed lesson expounded on the water cycle and aimed for students to
recognize how water moves across hard (impermeable) or soft (permeable) surfaces. Students made
predictions about how water sprayed on a sponge and a stone tile (both at an angle) would move
differently to represent the function of a watershed. Then we added more to the stone tile to elaborate
on the built environment, including buildings, cars and dogs. Finally, we added “pollution” using
similar materials to the enviroscape to create oil, dog poop, pesticide and construction waste.  In
summary, this lesson introduced the concept of a watershed to students, demonstrated how surface
water becomes polluted through various human impacts, and discussed the importance of keeping our
arroyos clean.
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The virtual arroyo walk this year began with a google earth tour of an arroyo to observe its
pathway through Rio Rancho, any visible human impacts and demonstrate the draining power of
arroyos into the Rio Grande. We also observed tire tracks in the arroyos and talked about not using
motorized vehicles in arroyos, as they are not permitted or allowed in the arroyos, and discussed the
impacts of illegal use of arroyos. We observed where the mouth of the arroyo meets the Rio Grande and
observed that there was not any kind of infrastructure to clean the water as it enters the river on this
particular arroyo. All classrooms received a link to SSCAFCA’s Arroyo Safety video as a follow-up to
the final presentation.

The in-person Arroyo Walk was approved and completed with 17 total classes. This lesson is
about the unique adaptations of arroyo animals and plants, incorporates a walk out to a nearby arroyo
from the school and extensive discussion about arroyo safety. The walk starts with a safety discussion
about the difference between concrete-lined channels and sandy-bottomed arroyos, and emphasizes that
it is never safe to go into concrete-lined channels, while sandy-bottomed arroyos can be visited when
there are no clouds in the sky. Students searched for evidence of animals living in the arroyo banks,
learned about how lizards and other cold-blooded animals are adapted to the desert environment by
moving about to regulate their temperature. They also looked for certain adaptations of desert plants to
minimize water loss in the desert. This year, students were extremely excited to go on the walking field
trip, as many schools only approved the field trips in spring. A few classes even had a gray fox sighting
in a stand of Elms in a drainage area used for the walking field trip.

Top left- Gray fox in Elm spotted by
students at Puesta del Sol. Middle
top and bottom: Students from
Puesta read thermometers to learn
about reptile adaptations. Right top
and bottom: Students from Colinas
look for wildlife evidence on Arroyo.
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Evaluation

Teacher feedback for 2021-2022 was collected from 18 participating teachers. Teachers
overwhelmingly say they choose to participate in Arroyo Classroom to teach about local ecology and
conservation issues, incorporate more science in the classroom, to offer experiential learning
opportunities and to offer learning opportunities that connect to the community. They find the
presentations to be uniquely engaging and meaningful for their students, however, across the board,
teachers requested for the return to in-person learning. Teacher’s find that Arroyo Classroom is
complementary to other 3rd grade units of study such as life cycles and animal and plant adaptations.
Teachers cite that the program is particularly helpful in achieving or developing the following skills:
critical thinking and program solving, communication, assessing and analyzing information, and
curiosity/imagination.

Highlights from teacher feedback:

What are the greatest learning outcomes for your class as participants in Arroyo Classroom?

● “That students can take what they learned and apply it to their daily lives.”
● “Students truly enjoy learning about their environment, animals and how to actively educate

others.”
● “My class really seemed to learn the most about how the water system within Albuquerque

worked.”
● “My class has become more aware of how humans can impact wildlife. They remember the

animals we have learned about and are determined to keep the environment clean for them.”
● “They learned a lot about their local area from habitats for rivers to arroyos.”
● “Most of my students could share that the arroyos were important animal and plant habitats and

that they had a responsibility to keep them clean, free of pollution and that it wasn't an area for
off roading.”

● “My students are more aware of their environment and are more knowledgeable.”
● “They learn about arroyo safety and also about the local animals. They grow their

understanding in conservation as well.”
● “That they learn about the environment around them and are more aware of how to take care of

it.”
● “Students understand their place in protecting our arroyos.”
● “Learning about the environment in which my students live. Being able to take what they learn

and see it around their houses and school.”

Survey Summary

This is the third year that we’ve administered the pre and post surveys for Arroyo Classroom.
Due to some changes in the program content for this year's virtual program, such as the availability of
certain species and specimens offered by our presenters for their virtual presentations, we made some
adjustments to the pre and post survey to reflect the content of the program. The survey questions were
slightly more generalized and used a “check all the apply” format to address different learning
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objectives.

This year we had 605 pre-survey responses and 492 post-survey responses. This we formatted
the survey responses by total number of responses, rather than percentages.

Survey Metrics:

Item 1 Watersheds

Comments
This year we do see an increase in correctly defining a watershed (an area of land that drains to the
same waterbody) and a decrease in the wrong answer (a building that stores water) but not a lot of
students choose the correct definition of a watershed. More students seem to understand that watershed
health is connected to human activity, with almost 50% of students choosing this response. This is an
important success as ultimately we want them to see themselves as a part of the watershed and that
their actions matter.
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Item 2 Arroyo Function and Environment

Comments

Based on pre and post answers, it looks like the students already know what arroyos are or can easily
assume based on “natural stream bed” and “carry rain” responses. There wasn’t much movement from
pre to post test. However, with an increase in responses about habitat and concrete arroyos not being
beneficial to animals, along with a decrease in the question about weeds, students did demonstrate
more knowledge about arroyos post program.
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Item 3 Arroyo Safety

Comments
Positive outcomes of this graph are that more students understand the specifics of arroyo safety,
demonstrated by a decrease in answers “arroyos are never safe” and an increase in “arroyos can be safe
when there is no chance of rain.” However, cultural beliefs and folklore may continue the narrative that
arroyos or ditches are never safe to be in, as La Llorona might come for you!
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Item 4

Comments
Generally positive outcomes are displayed from these results. Possibly since the 3rd grade curriculum
covers adaptations and habitats students are already primed to answer correctly on the pre-survey.
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Item 5 Arroyos and Human Use

Comments

Positive outcomes for this question sequence are that there was an increase in students answering more
correctly about pet waste as a river contaminant.
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Appendix A

Lesson Plans  (Ciudad SWCD delivered lessons)

Activity Guide for 3rd Grade – Building a Watershed

1. What are we trying to teach students in this activity?
A watershed is an area of land where all the water flows (or sheds) into a common body of
water. We live in the Middle Rio Grande watershed. A natural watershed has many permeable
surfaces that help to clean water. Human’s build a lot of hard-scapes. As water moves
downhill, it carries sediments and other materials to the river. Water is a precious resource
and we can help improve the quality of the river by picking up after our pets and not littering or
throwing trash on the ground.

2. How can we tie this activity to our teaching goals:

Learning Objectives Methods
We all live in a
watershed. A healthy
watershed keeps water
clean.

Using models to demonstrate:
● elements of a “watershed” and how natural watersheds help to

clean water and move water around.
● Humans have impacts on the watershed (i.e. Hardscapes,

Pollution)
The amount of permeable
and impermeable
surfaces in an area
impact the watershed.

We observe and make claims about:
● What happens as water moves across “Hard” vs “Soft” surfaces
● The proportion of hard and soft surfaces around us.
● How this may impact our watershed.

Pollution increases in
human environments.
What we can do about it.

Using models we aim to demonstrate:
● Water can be polluted in human areas and is harder to clean with

impermeable surfaces. All this polluted water flows to the river.
Through discussion we:

● Talk about the importance of being responsible and how caring
for the watershed in this way not only protects the water, but also
helps the people and plants and animals that depend on the
water as well.

● Picking up after our pets and minimizing our trash, and the trash
on the ground helps keep our river clean

3.  How can we tie this activity to standards?

Performance Expectation

5-ESS2 Earth's Systems Disciplinary Core Ideas
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3-ESS2-1 Represent data
in tables and graphical
displays to describe typical
weather conditions
expected during a
particular season.
3-ESS2-2 Obtain and

combine information to
describe climates in
different regions of the
world.

ESS2.C: The roles of water in Earth’s surface processes
ESS2.D: Weather and climate

5-ESS3 Earth and Human
Activity

3-ESS3-1 Make a claim
about the merit of a design
solution that reduces the
impacts of a
weather-related hazard.

ESS3.A: Natural resources
ESS3.B: Natural hazards
ESS3.C: Human impact on Earth systems

What we do (Science and Engineering
Practices)

How we think (Crosscutting
Concepts)

Developing and Using Models
Analysing and Interpreting Data
Using Mathematics and Computational
Thinking
Constructing Explanations
Engaging in Argument from Evidence

Patterns
Cause and Effect
Scale, Proportion and Quantity
Structure and Function
Systems and Systems Models
Stability and Change

4.  How should this activity be organized?

Supplies:
● Large Sponge
● Baking tray
● Filter model (2 liter bottle, upside down with

cotton ball, sand, rocks, leaf litter)

● Spray bottle with colored water
● hard surface (flat piece of tile, stone,

concrete)
● Slideshow
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I. Introduction (5 minutes): Hi everyone, I’m ------- and I’m here from a program called Arroyo
Classroom - a program where you get to learn about your local environment. We are going to
learn about your local environment and what you can do to protect and conserve it (Define
conservation). You can ask what kids do to help the environment as an ice-breaker.

Open Presentation

1. Ask if they know what an Arroyo is. Picture on 1st slide.
An Arroyo is a dry stream bed. We don’t get a lot of rain here, but water can flow here
when it rains. Arroyos flow to the Rio Grande. Arroyo’s are a part of the watershed, but
we will define that shortly.

2. First, let’s get a discussion going:
● How many of you used water before you came to school? How did you use it? Where

do you think all this water comes from?
● Where do you get your water? How is it cleaned? (Rio Rancho = Aquifer)
● Can we all agree it is important to have clean water for all (including plants and

animals)?

II.  What is a Watershed? What role does it play in the water cycle? (20 min)
Part A: (5 minutes) We are going to learn about how the land around us helps to clean

water.
1. Review the Water Cycle - precipitation, evaporation, condensation (water cycle dance

video)
○ Important to remember water can’t be created or destroyed. We are

drinking the same water dinosaurs used. We have to keep what we have
clean.

Part B: (5 minutes)
2. Introduce the Watershed

○ What is Watershed video
○ Anywhere water falls on land is a watershed. What isn’t absorbed will continue to

run or shed downhill until it collects in a body of water. A watershed is an area of
land that drains to the same body of water.

○ Watershed has different names based on the body of water water ends up in. We
live in the Middle Rio Grande Watershed. Write down the name of our
watershed.

STOP PRESENTATION
Part C: (10 minutes)

3. Natural Watershed Helps to Clean Water. Ask students, before each demo what they
think will happen and why? What evidence or prior experiences inform them?

○ Absorbs- permeable surfaces (spray water on sponge)

11



○ Moves and Collects Water- (saturation of sponge) Arroyos, Wetlands, Rivers
■ Wetlands attract water loving plants that help filter and clean the water

○ What happens to water that soaks in the ground- Filter demonstration - connect it
to the aquifer.

Learning Objective: Permeable surfaces are important for filtering and cleaning water, and
slowing it down.

● Human impacts - less natural features in watersheds, more impermeable surfaces,
density of pollution

○ Demonstrate water sprayed on hard surface
○ Water doesn’t absorb and it moves faster.

4. Compare water in a concrete arroyo and sand-bottomed arroyo, which moves faster?

Learning Objective: Concrete Arroyos are never safe. Sandy bottomed arroyos are ok to go in if no
chance of rain.

III. Activity: What is the proportion of permeable to impermeable surfaces outside our home or
school? (10 minutes)

1. Observe outside - look at the ground. How much is covered by surfaces that
can absorb water like soil, sand, dirt, grass, small rocks, etc. How much is
covered by hard surfaces- pavement (driveways, streets, etc). Talk about
compacted soils.

2. Guess the percentage of hard vs soft based on observations. Students
create their own pie chart- labeled Hard and Soft.

3. What claims can we make about our watershed? What evidence supports
our claims

IV. What’s In the Water?
(10 minutes)

1. Discuss pollutants. Discuss what happens to polluted water.
Experiment with how “pollutants” might travel through their watersheds.

● What is pollution?
● What forms of pollution exist in our city?  Discuss each pollutant:

○ Plastic
○ Factories
○ Motor Oil (suggest a tray under or cat litter to clean it up)
○ Fertilizers (use recommended amount) - eutrophication
○ Herbicides or Pesticides (use recommended amount)
○ Dog Waste
○ Construction Erosion/Sediment

12



Learning Objective: With more hard surfaces - water moves faster, picks up pollutants and heads
to Rio Grande without being cleaned.

V. Conclusion  (10min)
● What do you think this means for our watershed - the Middle Rio Grande?

The water we drink comes from our watershed. Animals and plants also depend on this water. That’s
why it’s important that we try not to pollute either the water or the land. Anything that pollutes the land
will eventually wind up in the water.

● What might be ways we could reduce pollution in our watershed?
By picking up trash and picking up dog poop if we have dogs.

13



Activity Guide for 3rd Grade – Virtual Arroyo Walk

1. What are we trying to teach students in this activity?
Arroyos function as an important flood control measure and are essential landforms in  the
upland desert of Rio Rancho. Arroyos are also habitat to plants that have specific adaptations
for living in a desert environment that experiences infrequent flooding. We can protect arroyos
as habitat and take care of them so they help with flood control.

2. How can we tie this activity to our teaching goals:

Learning Objectives
(Students will be able
to:)

Methods

Describe arroyos function
as flood control.

Using visual models (google earth and drone fly-overs) to demonstrate:
● Arroyos are caused by water flows from precipitation.
● Arroyos are dry when there is no precipitation.
● Arroyos lead to a larger water source- the Rio Grande

Describe who arroyos are
habitat for.

Using their experience from previous Arroyo Classroom presentations:
● Student recall animals that live in or near arroyos

Using models of different climates:
● Students can state plant needs in an arid climate

Desert plants have
adaptations that allow
them to survive in a
climate with a great
temperature range, high
solar impact and little
precipitation. Name a
local plant species

Using models we aim to demonstrate:
● Various plant adaptations such as deep vs wide roots, small

leaves, fine hairs and spines.
Through discussion we:

● Explore how plants can survive in the desert climate, unique traits
of cactus, name a specific native plant- Four Wing Saltbush and
some ways to identify and find it.

3.  How can we tie this activity to standards?

Performance Expectation

5-ESS2 Earth's Systems Disciplinary Core Ideas

3-ESS2-1 Represent data
in tables and graphical
displays to describe typical
weather conditions
expected during a
particular season.
3-ESS2-2 Obtain and

combine information to
describe climates in
different regions of the

ESS2.C: The roles of water in Earth’s surface processes
ESS2.D: Weather and climate
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world.

5-ESS3 Earth and Human
Activity

3-ESS3-1 Make a claim
about the merit of a design
solution that reduces the
impacts of a
weather-related hazard.

ESS3.A: Natural resources
ESS3.B: Natural hazards
ESS3.C: Human impact on Earth systems

What we do (Science and Engineering
Practices)

How we think (Crosscutting
Concepts)

Developing and Using Models
Analysing and Interpreting Data
Using Mathematics and Computational
Thinking
Constructing Explanations
Engaging in Argument from Evidence

Patterns
Cause and Effect
Scale, Proportion and Quantity
Structure and Function
Systems and Systems Models
Stability and Change

4.  How should this activity be organized?

Materials:

● Google Earth maps slideshow of arroyo in Rio Rancho
● Native Plant and Desert Adaptation slideshow

I. Introduction: This is our final presentation for Arroyo Classroom. Today we are going
to learn more about the geography of arroyos and native plants that live in arroyos.
Icebreaker: What have you learned so far?

II. Google Earth Arroyo Tour
A. Introduce map and landmarks (Albuquerque, Rio Rancho, Sandia Mountains, Have

students recall the name of our river)
B. Review Watershed: discuss where the water flows to from different points in the land,

begin to draw attention to arroyos on the map.
C. Upper Watershed: Discuss how the arroyos are converging from smaller arroyos, note

the area around the arroyo has roads but isn’t developed yet. Remind students how
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important our voices can be to help share what we’ve learned in Arroyo Classroom so
everyone who lives here and might eventually live here can do their part in caring for
our environment.

D. Middle Watershed: Point out that there is more housing, development and hard
(impermeable) surfaces at this point in the watershed. Bring their attention to the tire
tracks in the arroyo.

■ What are these tracks from?
■ What might the impact be from driving motorized vehicles in the arroyos?
■ Share that it is illegal and why. Discuss other options for those kinds of activities

where it is legal.
E. Lower Watershed: Show the mouth of the arroyo meeting the Rio Grande

■ Ask: Do you see anything in place that would remove garbage?
■ Poll students: 1. Who has seen trash in an arroyo? 2. Who has seen trash larger

than a television or microwave? 3. Who has seen trash larger than a couch?
■ What can we do to help keep our arroyos clean and safe for all?

III. Adaptations of native and drought-tolerant plants
A. Introduce desert plants, share some fun facts about Yucca - state flower, edible roots -

yucca fries.
B. Compare climates - show side-by-side of a tropical climate (dense vegetation, cloudy,

waterfall) vs. arid climate (sparse vegetation, sunny, no water). Talk about how plant’s
needs are different in these climates.

C. Plant Adaptations
i. Dormancy
ii. Root systems (tap root or surface)
iii. Small leaves
iv. Fine hairs on plants

D. Cactus
i. True or False Game
ii. Why do Cacti have spines video
iii. Photosynthesis and stomata

E. Four Wing Saltbush
i. Adaptations and traditional uses of fourwing saltbush.
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Appendix B
Supplemental Materials

-SSCAFCA Activity Book and Educational Videos:

-SSCAFCA handouts:
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SSCAFCA watershed map:

Arroyo Safety Video:
Arroyo Safety
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Middle Rio Grande Stormwater Quality Team
Final Report prepared by the Bosque Ecosystem
Monitoring Program

JULY 30, 2022



1
1.1 COMPREHENSIVE OVERVIEW

Historically, culturally, ecologically - the Rio Grande is the heart of our region and the primary resource
by which New Mexico’s young people familiarize themselves with water. Utilizing its ecosystem as
“classroom”, BEMP’s stormwater science outreach education program aims to teach young people how
the health of the Rio Grande is directly related to the health of the surrounding watershed and how
they can be stewards in helping to keep the Rio “Grand”.

To this end, 7,840 students throughout Bernalillo and Sandoval counties connected with their local
watershed through participation in BEMP activities throughout the 2021-2022 school year. 845
contacts of this total were engaged through purely stormwater science speci�c lessons.

Due to ongoing pandemic restrictions in the 2021-22 school year, our curriculum shifted to virtual

and physical formats to make our activities more equitable and accessible, including adaptations to our

stormwater science curriculum to best �t the ongoing COVID-19 scenario. However, as in-person

programming became more possible in the 2021-22 school year, in-person visitation to school

campuses and the bosque once again became a successful venue for stormwater science education.

In consideration of the implications of COVID-19 on our communities, BEMP’s stormwater science

program featured synchronous and asynchronous learning resources, as well as in-person

programming opportunities. Synchronous resources are remote, live, lessons that include stormwater

science concepts and/or projects. Asynchronous curricular components are self-led, virtual lessons that

represent a version of the regular stormwater science class and 1-page summer activities; BEMP

currently o�ers �ve di�erent, 30-minute asynchronous lessons.

Throughout the pandemic, BEMP has continued to support students with accessible, equitable
education, including community disseminated educational materials that are actively featured on
BEMP’s website and social media platforms (See sections 2.2 and 3.0 of this document for more



detailed information). Successful adaptation of BEMP annual events into virtual formats was again
necessary to ensure the safety of its participants (Luquillo-Sevilleta Virtual Symposium and Crawford
Symposium; see section 2.3). All activities and materials, virtual and printable, are available in English
and Spanish to better support inclusion and accessibility to STEM resources for New Mexico’s diverse
communities.

1.1.1 Delivery of BEMP Annual Report

The Bosque Ecosystem Monitoring Program (BEMP) mailed out the BEMP 2021 Annual Report on
June 11, 2022. This provides a comprehensive overview of the work done during the performance
period up through December 31, 2021. The key sections of that report for MRGSQT include:

Pg. 60 Total outreach numbers and list of schools served

Pg. 61 Community Events and Student Presentation Outreach

2
2.1 STORMWATER SCIENCE EDUCATION AND CURRICULUM

2.1.1 In-person and synchronous learning.

3,117 students served
In response to the COVID-19 pandemic, BEMP education continues to pivot to better support the
diverse needs of New Mexico’s students, teachers and families by o�ering a multi-level educational
pathway to engage with BEMP programming.

For students able to access the �eld, classes returned to monthly monitoring whereby lessons were
taught in data collection procedures, phenological changes, and stewardship initiatives. Additionally,
lessons focused on the geographical origins of the Rio Grande and our local drinking water, watershed



dynamics, and the stability of the Rio Grande’s water composition throughout the year. Water input
�uctuation was discussed in relation to pollution impacts and other bioindicators of watershed health.

For students who were restricted in ability to leave campus, listening to the needs of its audiences,
BEMP education re-invisioned in-person classroom sessions to in-person, outdoor lessons on students’
campuses. This was done in conjunction with remote lessons that leverage learning and connection
within a student’s own place-based residence. For example, for students unable to attend monthly data
collections onsite in the bosque, a modi�ed version was established to engage students in precipitation,
litterfall and arthropod data collections on their own school campuses. Via exposure to data collection
in their own neighborhoods, students gain �rst hand scienti�c experience while broadening their
awareness of the ecosystem all around them rather than as something distant. Other curriculum
development examples include a modi�ed stormwater science activity for elementary ages to invent an
arthropod while highlighting the connectivity of macroinvertebrate communities to water health, and
an asynchronous series analyzing multiple years of groundwater monitoring data in the Rio Grande
Valley to  discuss the relationship of resource depletion and potential pollution in�uences.

Additionally, through this multi-level pathway, stormwater science curriculum was o�ered during the
2021-22 school year paired as an in-person school visit alongside a remote classroom lesson series.
Students engaging in these lessons investigate how storms impact river health by looking at a watershed
model, varying community sizes, and the pollutants each one produces. Students then utilize data
analysis and data visualization components to learn about permeable and impermeable surfaces to
better understand how storms impact the overall water quality of the Rio Grande. Through a
cumulative in-person activity, students test water quality samples and macroinvertebrate populations
hands-on while learning about environmental justice and water health in downstream communities.

Previous in-person lessons that were re-envisioned to become remote, multi-part, synchronous lessons
(Exploring the Outdoors and Bosque Data Jam) remained a success. Both lessons focus on water quality
and storm impacts, phenological observation, ecosystem monitoring, climate change, scienti�c
processes, graphing and data analysis, encouraging a deeper understanding of nature in students'
backyards while developing career-based skills in the sciences, public-speaking and presentation delivery.
As in previous years, at the end of their educational process, students come up with a creative piece to
represent the results of their scienti�c projects that are then presented at one or both of our annual
events, BEMP Crawford Symposium (April-May) and/or the Luquillo-Sevilleta Virtual Symposium
(April-May - presentations in Spanish). This year, College Career High School focused their research



projects on water quality/storm impact topics where students collected and analyzed their own data as a
way to better understand �rst hand the impacts of storms in their own neighborhoods. Through their
projects, students broadened community awareness about this topic with the hope of empowering
future generations to make a more positive impact.

Throughout the 2021-2022 school year, BEMP served 3,117 students in 32 di�erent schools and
community organizations within Bernalillo and Sandoval counties through these lessons.

Funds that would have covered partial costs for some BEMP educational outreach events (Student
Congress or Otter Day) were reallocated for the development and execution of new educational
resources, printing and other materials, additional translation e�orts to support accessible and equitable
education, and sta� time in order to continue to support the stormwater science program.

2.1.2 Asynchronous learning.

4,209 students served, 88,973 indirect interactions
Asynchronous curricular components continue to be designed to meet the diverse needs of students
and teachers that otherwise cannot interact with BEMP directly due to timing, scheduling, or
pandemic restrictions. As self-led, virtual or printable lessons, BEMP’s asynchronous lessons cover a
broader array of water quality concepts through various means.

Throughout the 2021-2022 school year, BEMP served 4,209 students within Bernalillo and Sandoval
counties through these lessons.

Virtual Lessons 233 students This year, BEMP educators have been expanding on previous
remote stormwater science lessons to include groundwater datasets, including what it is, how it
is measured and why it is important. Through use of an aquifer model, students look at several
years of data to discuss the relationship between groundwater and river health. Additional
lesson concepts include watershed model before and after storm events, environmental justice
in downstream communities and stewardship components. These lessons are remote,
multi-part, asynchronous lessons o�ered through Edpuzzle, an interactive video lesson
platform.



Self-directed Printable Activities 3,976 downloads BEMP has been creating and distributing
self-led, printable activities to help students and their families become engaged outside and
explore their yards, neighborhoods and public lands while also collecting their own data.
Subject examples include stormwater pollution sources and watershed heath via the observation
of trash accumulation. All activities created have been translated in both English and Spanish
and have been uploaded to our website for increased accessibility. Educational resources can be
found here.

Social media 88,403 interactions In maintaining initiatives to make educational materials
more accessible to members of our community, BEMP has increased its presence on social
media channels and continues to grow. Every day of the week, BEMP sta� highlight ecological
�ndings, time in the �eld, educational activities, and resources from partners. Stormwater
science related concepts are consistently presented in Water Wednesday posts including topics
such as educational resources from RiverXchange, evidence of water pollution and its e�ect on
wildlife, aquatic invertebrate populations and water health, and stewardship opportunities to
reduce impacts on water quality and consumption habits. All materials are provided in English
and Spanish.

YouTube channel activity videos 570 views BEMP’s YouTube channel contains videos of our
events as well as instructional videos that supplement activities to help guide students through
their lessons. Those videos can be found on our YouTube channel, BEMP (Bosque Ecosystem
Monitoring Program).

2.1.3 Events

281 students served
Providing the community with an opportunity to learn how important student-collected data are for
informing the management of our urban riparian system, BEMP’s annual community events were
successfully adapted for another year to include both virtual and in-person components. Featuring a
culmination of student presentations that relied heavily on student collected data and employed their
professional development and presentation skills, both the Luquillo-Sevilleta Virtual Symposium and
Crawford Symposium were a success in emphasizing the importance of water quality and Stormwater
Science concepts.



Additionally, BEMP participated in several other community events and educational festivals to spread
community awareness of watershed health, monitoring e�orts, and inspire stewardship therein. Some
examples include participation in Environmental Justice Week with Valle De Oro, tabling events at
Je�erson Middle School,  and Valencia Soil and Water Conservation District’s Earth Day Science Fiesta.

2.1.4 Watershed Education Collaboration Group

Ongoing collaboration with the Ciudad Soil and Water Conservation District and the Valencia Soil and
Water Conservation District as part of the Watershed Education Collaborative Group continues.
Mutual collaboration rests on the goal of increasing student awareness about water, watersheds and
other related components (historical, present and future) related to stormwater in New Mexico.

Of particular note, two separate activities were developed to support student learning throughout
Outdoor Learning Week 2021, Environmental Justice Day with Valle De Oro, and Valencia Soil and
Water Conservation District’s Earth Day Science Fiesta. These lessons encouraged students' awareness
of the water cycle, emphasizing the journey of raindrops and the various point and nonpoint pollution
sources encountered on their way to the river. Students also participated in a scavenger hunt to become
familiar with stormwater control structures, evidence of erosion, and potential sources of water waste.

Moving forward, we would like to continue building a K-12+ water curriculum that sca�olds student
learning about stormwater and water related concepts by age group. In utilizing our partnership, we
will collectively discern where each of our organizations educational programming best �t within
student’s experience and build from those strengths while attending to any gaps in student learning we
discover. Our collective aim is to o�er continuous exposure to stormwater and water quality subjects
throughout each grade level while improving New Mexican youth’s accessibility to these subjects.

2.1.5 Assessment tool - IRB update

This addresses section 2.1.10 in previous reports: Assessment tool of overall e�ectiveness. BEMP
continues to pursue IRB certi�cation so as to o�cially assess our educational programming and its
e�ectiveness amongst student populations. It is currently being edited to more narrowly re�ne



questions asked of participants and will again be submitted for review by the IRB governing board; we
anticipate its successful acceptance.

3
3.1 OUTREACH NUMBERS

3.1.1 Table(s) of Educational and Indirect outreach numbers for FY 21-22

Education and Curriculum

Synchronous Asynchronous Events Total

Virtual
Lessons

1-page
Activities

Students 3,117 233 3,976 281 7,607

Adults** 859 N/A N/A 83 942**

Total (Including
Adult Contacts)

3,976 233 3,976 364 8,549**

** Adult contacts not included in total contacts reported

Social Media

Reaches Engagements Views Total

Instagram 43,697 7,574 N/A 51,271

Facebook 33,925 3,207 N/A 37,132

Youtube N/A N/A 570 570

Total 77,622 10,781 570 88,973
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Albuquerque Metropolitan Arroyo Flood Control Authority

Middle Rio Grande Watershed-Based MS4 Permit
General Permit Requirements
Special Conditions

• Compliance with water quality standards (Download PDF)
• Discharges to impaired waters with and without TMDLs (Download PDF)
• Additional PCB assessment and study requirement for COA, AMAFCA, and Bernalillo County (Links to PDF)
• ESA requirements for addressing dissolved oxygen and sediment pollutant loads (Links to PDF)

Stormwater Management Program (SWMP)

• Minimum Control Measures (MCMs) (Links to PDF)

Monitoring and Assessment

SWMP Minimum Control Measures

• Construction site stormwater runoff control (Download PDF)
• Post-construction stormwater management in new development and redevelopment (Download PDF)
• Pollution prevention/good housekeeping (Links to PDF)
• Illicit discharges and improper disposal (Download PDF)
• Control of floatables discharges (Download PDF)
• Public education and outreach (Download PDF)
• Public involvement and participation (Download PDF)



 Watershed Stewards 
 2021-2022 Final Report 

 Submi�ed by 
 Erin Blaz, Ciudad SWCD 

 June 2022 

 SUMMARY 

 The  overall  intent  of  this  program  is  to  educate  the  public  on  the  all-encompassing  importance 
 of  watershed  health,  SSCAFCA’s  role  in  local  watershed  management,  and  to  encourage 
 personal  commitment  to  watershed  stewardship.  This  year’s  program  focused  on  delivering 
 watershed  stewards  in  partnership  with  activity  coordinators  at  the  Meadowlark  Senior  Center  in 
 Rio  Rancho  and  Del  Webb  Alegria  Community  in  Bernalillo.  The  program  consisted  of 
 lecture-style  presentations  and  field  trips  to  local  open  spaces  and  other  sites  of  interest,  and 
 also included an outreach activity for Pollinator Day at Meadowlark Senior Center in the spring. 

 The  program  required  funding  in  the  amount  of  $10,249.05  generated  $599.00  in-kind  match, 
 and  reached  135  senior  citizens,  significantly  more  than  our  original  target  of  25  seniors.  A  few 
 of  the  participants  returned  for  multiple  events.  There  were  17  presentations/field  trips  that 
 lasted  from  1-2  hours  for  participants,  reaching  beyond  our  target  of  offering  25  hours  of 
 program this year. 

 2021-2022 Themes and Locations 
 The  theme  of  this  year’s  fall  program  centered  on  Green  Stormwater  Infrastructure  (GSI)  and 
 included  educational  presentations  and  field  trips  that  were  specific  and  relevant  to  the  concepts 
 of  GSI  and  the  role  of  GSI  in  watershed  health.  The  theme  of  spring’s  program  was  “Walks  and 
 Talks”  which  focused  on  local  wildlife,  native  and  medicinal  plants,  and  brought  participants  to 
 Arroyo  and  Riparian  areas  located  within  Rio  Rancho  Open  Spaces.  All  presentations  were  able 
 to  integrate  and  connect  watershed  stewards  learning  objectives  to  the  content,  such  as 
 stormwater pollution prevention and local habitat protection. 

 We  also  offered  two  events  at  the  Rio  Rancho  WaterWise  Garden,  which  is  an  excellent 
 demonstration  space  for  a  range  of  topics.  In  the  fall,  the  Master  Gardeners  gave  a  tour  of  the 
 garden  with  a  focus  on  water  conservation,  plant  selection  for  drought  tolerance  with  a 
 preference  on  native  species  and  green  stormwater  infrastructure.  In  addition  to  the  tour, 
 Sandoval  County  presented  the  Rolling  River,  and  discussed  the  importance  of  residential  and 
 municipal  GSI  in  watershed  health.  In  the  spring,  Dara  Saville  of  the  Yerba  Mansa  Project 
 completed  a  very  well  received  talk  and  tour  at  the  Waterwise  garden  about  native  and 
 medicinal plants. 

 In  addition  to  our  normal  programming,  we  also  celebrated  pollinators  at  the  Meadowlark  with  a 
 talk  about  honey  bees  and  a  presentation  by  ABQ  Backyard  Refuge.  During  this  time  we  also 
 made bee hotels with participants and passerby’s out front of Meadowlark. 
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 Building Partnerships 
 This  year  we  increased  partner  support  from  Sandoval  County  Master  Gardeners  and 
 Cooperative  Extension  office,  Dyane  Sonier  of  City  of  Rio  Rancho  Parks,  Recreation  and 
 Community  Services  and  Dave  Gatternman  of  SSCAFCA,  which  generated  some  in-kind  match 
 to  support  the  program.  Discussions  with  Dyane  Sonier  focused  on  taking  a  reciprocal  approach 
 to  engaging  the  local  community  in  areas  where  our  different  programs  align.  There  was  hope  to 
 invite  watershed  stewards  to  help  plant  the  new  pollinator  garden  at  the  WaterWise  Garden,  but 
 timing did not allow for this event to include Watershed Steward participants this fiscal year. 

 Stewardship Opportunities 
 One  of  the  goals  of  the  Watershed  Stewards  Program  is  to  encourage  personal  commitment  to 
 watershed  stewardship,  and  while  the  presentations  and  field  trips  offered  build  knowledge 
 around  stewardship  strategies,  program  staff  continue  to  seek  out  ways  to  engage  our 
 participants in hands-on projects that support watershed health. 

 This  year  one  participant  was  interested  in  applying  some  GSI  techniques  to  an  erosion  problem 
 behind  his  house.  Dave  Gatterman  and  Erin  Blaz  met  with  this  participant  and  Mr.  Gatterman 
 was  even  able  to  get  City  of  Rio  Rancho  approval  to  apply  some  mitigation  and  restoration 
 strategies.  This  was  an  exciting  opportunity  to  engage  participants  in  a  project,  however  during 
 the  process  of  planning  the  city  applied  an  erosion  treatment  to  the  hillside  and  it  was 
 determined best to wait and see the results of that effort. 

 During  the  pollinator  day,  we  also  hosted  ABQ  Backyard  Refuge  at  Del  Webb  Alegria.  This  was 
 a  very  interesting  and  fruitful  conversation.  11  community  members  participated  from  Alegria 
 and  discussed  the  need  for  support  in  some  of  their  open  spaces  within  the  Del  Webb 
 development.  There  was  high  interest  in  creating  wildlife  refuges  in  these  spaces,  but  they  cited 
 challenges  within  their  own  HOA  and  community  perceptions  -  like  a  desire  for  lawns  and 
 manicured spaces. 

 Evaluation 
 Considering  we  were  able  to  bring  in-person  programming  back  safely  to  this  community  after  a 
 year  of  virtual  programming  due  to  the  pandemic,  this  year’s  program  reached  a  larger  than 
 expected  audience  and  offered  more  hours  of  program  than  anticipated.  However,  there  are 
 certainly  ways  to  improve.  Watershed  Stewards  will  benefit  from  continued  support  or 
 partnership  with  other  local  entities  in  Rio  Rancho  and  Town  of  Bernalillo  so  that  we  can 
 collectively  reach  more  people  with  a  wider  range  of  content.  Watershed  Stewards  would  also 
 benefit  from  tracking  participant  contacts  across  all  programs  by  Ciudad  to  be  able  to  maintain 
 correspondence,  build  community  around  action  and  stewardship,  and  survey  folks  to  increase 
 our  understanding  of  our  audience  and  impacts.  In  response  to  this  FY22  funding  was  used  to 
 purchase  a  tablet  that  can  be  used  in  the  field  to  track  participant  signs-in  and  survey 
 participants.  Additionally,  finding  ways  that  are  of  interest  and  well-suited  to  the  senior 
 community  to  engage  with  hands-on  projects  will  need  to  continue  through  relationship  and 
 rapport building within the community and local partners. 

 Program Pictures 
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1
1.1 COMPREHENSIVE OVERVIEW

Historically, culturally, ecologically - the Rio Grande is the heart of our region and the primary resource
by which New Mexico’s young people familiarize themselves with water. Utilizing its ecosystem as
“classroom”, BEMP’s stormwater science outreach education program aims to teach young people how
the health of the Rio Grande is directly related to the health of the surrounding watershed and how
they can be stewards in helping to keep the Rio “Grand”.

To this end, 7,840 students throughout Bernalillo and Sandoval counties connected with their local
watershed through participation in BEMP activities throughout the 2021-2022 school year. 845
contacts of this total were engaged through purely stormwater science speci�c lessons.

Due to ongoing pandemic restrictions in the 2021-22 school year, our curriculum shifted to virtual

and physical formats to make our activities more equitable and accessible, including adaptations to our

stormwater science curriculum to best �t the ongoing COVID-19 scenario. However, as in-person

programming became more possible in the 2021-22 school year, in-person visitation to school

campuses and the bosque once again became a successful venue for stormwater science education.

In consideration of the implications of COVID-19 on our communities, BEMP’s stormwater science

program featured synchronous and asynchronous learning resources, as well as in-person

programming opportunities. Synchronous resources are remote, live, lessons that include stormwater

science concepts and/or projects. Asynchronous curricular components are self-led, virtual lessons that

represent a version of the regular stormwater science class and 1-page summer activities; BEMP

currently o�ers �ve di�erent, 30-minute asynchronous lessons.

Throughout the pandemic, BEMP has continued to support students with accessible, equitable
education, including community disseminated educational materials that are actively featured on
BEMP’s website and social media platforms (See sections 2.2 and 3.0 of this document for more



detailed information). Successful adaptation of BEMP annual events into virtual formats was again
necessary to ensure the safety of its participants (Luquillo-Sevilleta Virtual Symposium and Crawford
Symposium; see section 2.3). All activities and materials, virtual and printable, are available in English
and Spanish to better support inclusion and accessibility to STEM resources for New Mexico’s diverse
communities.

1.1.1 Delivery of BEMP Annual Report

The Bosque Ecosystem Monitoring Program (BEMP) mailed out the BEMP 2021 Annual Report on
June 11, 2022. This provides a comprehensive overview of the work done during the performance
period up through December 31, 2021. The key sections of that report for MRGSQT include:

Pg. 60 Total outreach numbers and list of schools served

Pg. 61 Community Events and Student Presentation Outreach

2
2.1 STORMWATER SCIENCE EDUCATION AND CURRICULUM

2.1.1 In-person and synchronous learning.

3,117 students served
In response to the COVID-19 pandemic, BEMP education continues to pivot to better support the
diverse needs of New Mexico’s students, teachers and families by o�ering a multi-level educational
pathway to engage with BEMP programming.

For students able to access the �eld, classes returned to monthly monitoring whereby lessons were
taught in data collection procedures, phenological changes, and stewardship initiatives. Additionally,
lessons focused on the geographical origins of the Rio Grande and our local drinking water, watershed



dynamics, and the stability of the Rio Grande’s water composition throughout the year. Water input
�uctuation was discussed in relation to pollution impacts and other bioindicators of watershed health.

For students who were restricted in ability to leave campus, listening to the needs of its audiences,
BEMP education re-invisioned in-person classroom sessions to in-person, outdoor lessons on students’
campuses. This was done in conjunction with remote lessons that leverage learning and connection
within a student’s own place-based residence. For example, for students unable to attend monthly data
collections onsite in the bosque, a modi�ed version was established to engage students in precipitation,
litterfall and arthropod data collections on their own school campuses. Via exposure to data collection
in their own neighborhoods, students gain �rst hand scienti�c experience while broadening their
awareness of the ecosystem all around them rather than as something distant. Other curriculum
development examples include a modi�ed stormwater science activity for elementary ages to invent an
arthropod while highlighting the connectivity of macroinvertebrate communities to water health, and
an asynchronous series analyzing multiple years of groundwater monitoring data in the Rio Grande
Valley to  discuss the relationship of resource depletion and potential pollution in�uences.

Additionally, through this multi-level pathway, stormwater science curriculum was o�ered during the
2021-22 school year paired as an in-person school visit alongside a remote classroom lesson series.
Students engaging in these lessons investigate how storms impact river health by looking at a watershed
model, varying community sizes, and the pollutants each one produces. Students then utilize data
analysis and data visualization components to learn about permeable and impermeable surfaces to
better understand how storms impact the overall water quality of the Rio Grande. Through a
cumulative in-person activity, students test water quality samples and macroinvertebrate populations
hands-on while learning about environmental justice and water health in downstream communities.

Previous in-person lessons that were re-envisioned to become remote, multi-part, synchronous lessons
(Exploring the Outdoors and Bosque Data Jam) remained a success. Both lessons focus on water quality
and storm impacts, phenological observation, ecosystem monitoring, climate change, scienti�c
processes, graphing and data analysis, encouraging a deeper understanding of nature in students'
backyards while developing career-based skills in the sciences, public-speaking and presentation delivery.
As in previous years, at the end of their educational process, students come up with a creative piece to
represent the results of their scienti�c projects that are then presented at one or both of our annual
events, BEMP Crawford Symposium (April-May) and/or the Luquillo-Sevilleta Virtual Symposium
(April-May - presentations in Spanish). This year, College Career High School focused their research



projects on water quality/storm impact topics where students collected and analyzed their own data as a
way to better understand �rst hand the impacts of storms in their own neighborhoods. Through their
projects, students broadened community awareness about this topic with the hope of empowering
future generations to make a more positive impact.

Throughout the 2021-2022 school year, BEMP served 3,117 students in 32 di�erent schools and
community organizations within Bernalillo and Sandoval counties through these lessons.

Funds that would have covered partial costs for some BEMP educational outreach events (Student
Congress or Otter Day) were reallocated for the development and execution of new educational
resources, printing and other materials, additional translation e�orts to support accessible and equitable
education, and sta� time in order to continue to support the stormwater science program.

2.1.2 Asynchronous learning.

4,209 students served, 88,973 indirect interactions
Asynchronous curricular components continue to be designed to meet the diverse needs of students
and teachers that otherwise cannot interact with BEMP directly due to timing, scheduling, or
pandemic restrictions. As self-led, virtual or printable lessons, BEMP’s asynchronous lessons cover a
broader array of water quality concepts through various means.

Throughout the 2021-2022 school year, BEMP served 4,209 students within Bernalillo and Sandoval
counties through these lessons.

Virtual Lessons 233 students This year, BEMP educators have been expanding on previous
remote stormwater science lessons to include groundwater datasets, including what it is, how it
is measured and why it is important. Through use of an aquifer model, students look at several
years of data to discuss the relationship between groundwater and river health. Additional
lesson concepts include watershed model before and after storm events, environmental justice
in downstream communities and stewardship components. These lessons are remote,
multi-part, asynchronous lessons o�ered through Edpuzzle, an interactive video lesson
platform.

https://bemp.org/education-outreach/


Self-directed Printable Activities 3,976 downloads BEMP has been creating and distributing
self-led, printable activities to help students and their families become engaged outside and
explore their yards, neighborhoods and public lands while also collecting their own data.
Subject examples include stormwater pollution sources and watershed heath via the observation
of trash accumulation. All activities created have been translated in both English and Spanish
and have been uploaded to our website for increased accessibility. Educational resources can be
found here.

Social media 88,403 interactions In maintaining initiatives to make educational materials
more accessible to members of our community, BEMP has increased its presence on social
media channels and continues to grow. Every day of the week, BEMP sta� highlight ecological
�ndings, time in the �eld, educational activities, and resources from partners. Stormwater
science related concepts are consistently presented in Water Wednesday posts including topics
such as educational resources from RiverXchange, evidence of water pollution and its e�ect on
wildlife, aquatic invertebrate populations and water health, and stewardship opportunities to
reduce impacts on water quality and consumption habits. All materials are provided in English
and Spanish.

YouTube channel activity videos 570 views BEMP’s YouTube channel contains videos of our
events as well as instructional videos that supplement activities to help guide students through
their lessons. Those videos can be found on our YouTube channel, BEMP (Bosque Ecosystem
Monitoring Program).

2.1.3 Events

281 students served
Providing the community with an opportunity to learn how important student-collected data are for
informing the management of our urban riparian system, BEMP’s annual community events were
successfully adapted for another year to include both virtual and in-person components. Featuring a
culmination of student presentations that relied heavily on student collected data and employed their
professional development and presentation skills, both the Luquillo-Sevilleta Virtual Symposium and
Crawford Symposium were a success in emphasizing the importance of water quality and Stormwater
Science concepts.

https://bemp.org/education-outreach/education-resources/
https://studio.youtube.com/channel/UCZFY31NlhtZFTd0ixAaEMSw/videos/upload?filter=%5B%5D&sort=%7B%22columnType%22%3A%22date%22%2C%22sortOrder%22%3A%22DESCENDING%22%7D
https://studio.youtube.com/channel/UCZFY31NlhtZFTd0ixAaEMSw/videos/upload?filter=%5B%5D&sort=%7B%22columnType%22%3A%22date%22%2C%22sortOrder%22%3A%22DESCENDING%22%7D


Additionally, BEMP participated in several other community events and educational festivals to spread
community awareness of watershed health, monitoring e�orts, and inspire stewardship therein. Some
examples include participation in Environmental Justice Week with Valle De Oro, tabling events at
Je�erson Middle School,  and Valencia Soil and Water Conservation District’s Earth Day Science Fiesta.

2.1.4 Watershed Education Collaboration Group

Ongoing collaboration with the Ciudad Soil and Water Conservation District and the Valencia Soil and
Water Conservation District as part of the Watershed Education Collaborative Group continues.
Mutual collaboration rests on the goal of increasing student awareness about water, watersheds and
other related components (historical, present and future) related to stormwater in New Mexico.

Of particular note, two separate activities were developed to support student learning throughout
Outdoor Learning Week 2021, Environmental Justice Day with Valle De Oro, and Valencia Soil and
Water Conservation District’s Earth Day Science Fiesta. These lessons encouraged students' awareness
of the water cycle, emphasizing the journey of raindrops and the various point and nonpoint pollution
sources encountered on their way to the river. Students also participated in a scavenger hunt to become
familiar with stormwater control structures, evidence of erosion, and potential sources of water waste.

Moving forward, we would like to continue building a K-12+ water curriculum that sca�olds student
learning about stormwater and water related concepts by age group. In utilizing our partnership, we
will collectively discern where each of our organizations educational programming best �t within
student’s experience and build from those strengths while attending to any gaps in student learning we
discover. Our collective aim is to o�er continuous exposure to stormwater and water quality subjects
throughout each grade level while improving New Mexican youth’s accessibility to these subjects.

2.1.5 Assessment tool - IRB update

This addresses section 2.1.10 in previous reports: Assessment tool of overall e�ectiveness. BEMP
continues to pursue IRB certi�cation so as to o�cially assess our educational programming and its
e�ectiveness amongst student populations. It is currently being edited to more narrowly re�ne



questions asked of participants and will again be submitted for review by the IRB governing board; we
anticipate its successful acceptance.

3
3.1 OUTREACH NUMBERS

3.1.1 Table(s) of Educational and Indirect outreach numbers for FY 21-22

Education and Curriculum

Synchronous Asynchronous Events Total

Virtual
Lessons

1-page
Activities

Students 3,117 233 3,976 281 7,607

Adults** 859 N/A N/A 83 942**

Total (Including
Adult Contacts)

3,976 233 3,976 364 8,549**

** Adult contacts not included in total contacts reported

Social Media

Reaches Engagements Views Total

Instagram 43,697 7,574 N/A 51,271

Facebook 33,925 3,207 N/A 37,132

Youtube N/A N/A 570 570

Total 77,622 10,781 570 88,973


