SOUTHERN SANDOVAL COUNTY
ARROYO FLOOD CONTROL AUTHORITY
FISCAL YEAR 2014 STORMWATER MANAGEMENT PROGRAM
ANNUAL REPORT
(JULY 1st, 2014 THROUGH JUNE 30th, 2015)
The Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) was
created in 1990 as a quasi-municipality to address regional flooding and stormwater
drainage problems in the urbanized area of southern Sandoval County. Sandoval County
is located just north of and abutting Bernalillo County in central New Mexico.
SSCAFCA’s jurisdiction includes the Village of Corrales, the Town of Bernalillo west of
the Rio Grande and portions of the City of Rio Rancho and Sandoval County. SSCAFCA
currently owns or operates stormwater facilities including dams, channels, ponds, piping
systems and other stormwater related infrastructure within its jurisdiction. SSCAFCA’s
jurisdiction is approximately 225 square miles with an estimated population of 90,000.
SSCAFCA’s Stormwater Management Plan (SWMP) was submitted on May 24,
2007. This is SSCAFCA’s eighth annual report under the NPDES Phase II General
Permit NMR040000 which was administratively extended. This report documents the
progress achieved over the program year on the activities associated with the six
Minimum Control Measures as indicated in the SWMP.
At the September 18, 2015 meeting of the SSCAFCA Board of Directors, the public was
invited to address the Board with any environmental concerns (See attached agenda in
Appendix A) and to provide input on the draft annual report.
Note: Actions taken by SSCAFCA during the program year are indicated in bold
text after each section.

Certification:
I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.
_____________________________
Charles Thomas, PE
Executive Engineer
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Date:_________________________

1. Public Education and Outreach
SSCAFCA believes that public education is fundamental to addressing stormwater
pollution and therefore will implement the following practices. All activities related to
public education and outreach will be documented in the annual report.
Proposed Best Management Practices:
BMP 1-A: Develop and distribute educational material concerning impacts of stormwater
discharge to watershed.
BMP 1-B: Conduct outreach activities about the impacts of stormwater discharges on
local water bodies and the steps that can be taken to reduce stormwater pollution.
Actions taken:


SSCAFCA conducted a large variety of outreach programs to both adults
and children targeted at providing information regarding stormwater quality
preservation and an overall understanding of New Mexico’s arid
environmental stormwater quality’s impact on our water resources. These
efforts reached an estimated 6,340 adults and school children. A summary
table of SSCAFCA-attended events is located in Appendix B1.



SSCAFCA continued to fund and participate in an intergovernmental
Stormwater Quality Team (SQT). Other members include the City of
Albuquerque, New Mexico Department of Transportation, Town of
Bernalillo, City of Rio Rancho, ESCAFCA, Sandoval County, Village of Los
Ranchos de Albuquerque, and AMAFCA. The primary objective of this
team is to implement the goals of this minimum control measure to educate
the public on stormwater impacts to the watershed. The following efforts
and actions were conducted by the Team this program year:
 Continued funding for water and watershed education program
focused on the Rio Grande for public school students: Bosque
Education Monitoring Program (BEMP) 2014-2015 BEMP
Stormwater Science Education Overview and associated listing of
programs delivered by BEMP (see Appendix B2)
 Continued funding of the RiverXchange program in 5th grade classes
throughout Albuquerque, Corrales, Rio Rancho, San Felipe and
Cochiti Pueblos. The 2014 RiverXchange report is located in
Appendix B3.
 Maintained web site keeptheriogrand.org as a tool for disseminating
information to the public about stormwater quality.



SSCAFCA was an event planner, committee member, and participant in the
Rio Rancho Children’s Water Festival. This program is based on fourth
grade educational standards and promotes awareness of our watershed and
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water in a desert environment. Students attend a day-long event with six
breakout sessions. Each breakout session concentrates on an aspect of water
in the desert, with sessions specifically focused on stormwater and
stormwater pollution prevention. The report detailing the October 2014
Children’s Water Festival is contained in Appendix B4.


SSCAFCA separately funded and implemented the Arroyo Classroom
Education Program for delivery to third grade classrooms at four elementary
schools Elementary School in Rio Rancho. This program is focused on the
microhabitat of arroyos and arroyo safety with educational materials
regarding the arroyo ecosystem and live animal presentations. This program
builds a greater understanding of healthy natural arroyo systems and the
plants and animals that inhabit them. The report on the implementation of
this program is located in Appendix B5.



SSCAFCA separately funded the RiverXchange program to increase the
program’s exposure within the SSCAFCA jurisdiction. A total of 22 of
classes from Rio Rancho and Corrales participated with representatives from
SSCAFCA directly participating as guest speakers regarding non-point
source pollution issues. A watershed model was used to demonstrate the
cumulative effects of NPS on the local watershed, highlighting what the
students could actively do to prevent such pollution. The year-end summary
report can be found in Appendix B3.



SSCAFCA continued its financial and personnel participation in the Storm
Water Quality Team. The Storm Water Quality Team (SWQT) funds a
series of initiatives for public outreach, including maintenance of a web site,
tracking web site usage, maintaining a comprehensive list of outreach
activities performed by Team members, develops surveys and analyzes
survey results regarding stormwater quality issues, and distributes materials
associated with stormwater quality. The estimated number of people
reached through all SWQT associated activities is 55,902 during calendar
year 2014. The SWQT Outcomes Report is located in Appendix B6.



SSCAFCA continued to implement its Biological Alternatives to Spraying
(BATS) program by providing educational programming to elementary
school students regarding the benefits to having bats with regard to insect
reduction. As part of this program, presentations regarding the benefits of
bats were delivered to 14 classrooms in the fall of 2014.



Completed design of a water harvesting shade structure with integral
components for water harvesting as an Arid LID demonstration facility at
Roskos Field in Rio Rancho, New Mexico. This project demonstrates Arid
LID techniques that can be used by architects, engineers, landscape
architects, and home owners for capturing rainwater and applying to
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landscape. Educational panels were installed that discuss the rainwater
harvesting features/Arid LID concepts that were installed at the Roskos Field
demonstration area. The construction of the shade shelter with water
harvesting components is under contract and installation is scheduled for
late-July 2015.


Began implementation of the Black Arroyo Open Space Wildlife Park Master
Plan. The Master Plan incorporates recreational elements with education
oriented space for usage by the local Elementary School in studying site
biology, ecology of arroyo systems, hydrology and geology. Funding was
obtained for the first phase of implementation is the construction of the trail
system to focus pedestrian traffic on an improved surface and reduce the
amount of traffic across the fragile native vegetation. Funding has also been
obtained to construct a rainwater harvesting shade structure which will be
used by students in the delivery of educational programming. Bidding for
the trail installation project was completed in April 2015 with construction
set to begin on July 1, 2015. Additional funding for a separate component of
the Master planned trail was also obtained during the 2014-2015 report
period. This additional component will provide another bridge crossing over
the arroyo and provide for connecting trails.

2. Public Participation/Involvement
SSCAFCA is particularly aware of the value of public involvement and acceptance of its
mission as it is dependent on publicly voted bonds for funding. As such, SSCAFCA takes
every opportunity to understand and accommodate the public needs, which include
protecting water quality.
Proposed Best Management Practices:
BMP 2-A: Provide notice to public of upcoming NOI submittal and subsequent annual
BMP evaluations that result in changes or additions.
BMP 2-B: Investigate feasibility of supporting established anti-litter program(s) or
initiating new programs seeking public participation in ensuring flood control facilities
remain free of trash and debris.
Actions taken:


SSCAFCA has provided public notice and invited participation for input on
the preparation of this report on September 18, 2015 as well as posting the
draft report on our website, www.sscafca.com. See Appendix A for Board
meeting agenda opening up public comment period.



SSCAFCA continued to support and participate with other governmental
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entities and citizen action groups to raise awareness and conduct cleanup
operations of illegal dump sites within the local watersheds. This is primarily
accomplished through the City or Rio Rancho sponsored Keep Rio Rancho
Beautiful (KRRB) program. KRRB's mission is to educate, facilitate, and
inspire our community to take pride and ownership in proper solid waste
handling practices, recycling, litter prevention, beautification, and
environmental education. KRRB has been an affiliate of Keep America
Beautiful since 1989. SSCAFCA participated with the City of Rio Rancho at
the 2014 Great American Cleanup, the Tos No Mas event, Earth Day, and
America Recycles Day. Approximately 160 tons of trash was collected during
these events.


SSCAFCA continued for a sixth year in a row to participate in the AridLID
conference that was held in February 2015 in Albuquerque, New Mexico.
This conference sought to bring together a wide array of technical and
organizational knowledge concerning the implementation of Low Impact
Development and Green Infrastructure techniques in an arid environment.
SSCAFCA provided a sponsorship for this conference. . Conference agenda
is included in Appendix C1. The conference also included pre-conference
field trips to existing and proposed Arid LID demonstration projects within
the metropolitan area. The companion booklet for this pre-conference tour is
included in Appendix C2



This reporting cycle (2013-2014) was the first time SSCAFCA worked with
high schools students on the Rio Rancho Sustainability film series. High
School students educated peers on the impact of animal was on stormwater
and signed up 150 students who pledged to “scoop the poop” for cleaner
stormwater.

3. Illicit Discharge Detection and Elimination (IDDE)
Under the authority granted to SSCAFCA (NMSA 1978: 72-19-22), connection to any
stormwater drain or flood control facility of the authority must be approved. SSCAFCA
has recently undertaken the process of setting up an in-house GIS system to be utilized
for purposes such as maintaining information on all connections to SSCAFCA facilities.
It is anticipated that control of potential illicit discharges from connected municipal
stormwater infrastructure will fall under the purview of the respective municipality.
SSCAFCA proposes the following practices seeking to minimize non-stormwater
discharges within its facilities.
Proposed Best Management Practices:
BMP 3-A: Development of a system-wide stormwater infrastructure map.
BMP 3-B: Develop program to identify unapproved connections to SSCAFCA
conveyances/facilities, and potential sources of illicit discharge.
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BMP 3-C: Review and update policy to prohibit non-stormwater discharges to
SSCAFCA facilities.
BMP 3-D: Partner with local municipalities to support education concerning ordinances
preventing unauthorized discharges to MS4s (ties in with MCM 1).



No incidences of illicit discharges were noted this program year.
SSCAFCA continues to maintain and update a GIS-based map of all
SSCAFCA drainage and water quality facilities

4. Construction Site Runoff Control
SSCAFCA recognizes the potential for excess sediment and other pollutants from
construction site runoff to be transported to receiving watercourses and proposes the
following mitigation measures.
Proposed Best Management Practices:
BMP 4-A: Evaluate adoption of enhanced erosion control policies for disturbed land
areas of 1 acre or greater.
BMP 4-B: Conduct contractor training courses regarding stormwater management
guidelines for construction practices.
BMP 4-C: Evaluate development of tracking program to monitor construction site runoff
control implementation for projects within jurisdiction.
BMP 4-D: Evaluate training opportunities for SSCAFCA staff tasked with NPDES
program management.
Actions taken:
Both the City of Rio Rancho and SSCAFCA policies and procedures outline
erosion control requirements for development:



o Final Development Process Manual for SSCAFCA and City of Rio
Rancho (7/31/09) – Section 5. Design Grading and Erosion Control
o SSCAFCA Drainage Policy (6/20/08)
o SSCAFCA Drainage Policy Amendment 2004-1
o City of Rio Rancho Ordinance - Chapter 153: Erosion Control; Storm
Drainage
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o Sediment and Erosion Design Guide (November 2008)
SSCAFCA had two agency-sponsored construction projects, Harvey Jones
Channel Outlet, Phase 2 reconfiguration and the Lower Montoyas Water
Quality Facility, during the reporting cycle that required construction site
runoff management activities. Stormwater Pollution Prevention Plans were
developed and implemented for these projects and Notices of Intent were
filed with EPA on the eNOI website.



5. Post-Construction Runoff Control
SSCAFCA recognizes that many of its primary functions as a flood control agency also
serve as ongoing controls on sediment transport to receiving waters. As such, SSCAFCA
proposes to leverage flood control projects and practices to benefit the NPDES program.
Proposed Best Management Practices:
BMP 5-A: Review existing construction standard details regarding stormwater quality
and evaluate promulgation of details for use in commercial and residential development
projects.
BMP 5-B: Continue implementation of current policy DPA 2004-1.
BMP 5-C: Evaluate adoption of policy creating land conservancy areas.
BMP 5-D: Evaluate, develop, and implement O&M performance bond/administrative
policy.
BMP 5-E: Develop, fund, and implement SSCAFCA capital improvement projects
incorporating water quality features such as stormwater detention, erosion control, stream
bank protection, and etcetera.
Actions taken:


SSCAFCA continued to mandate compliance with all of the policies and
procedures outlined in MCM 4 with respect to post-construction runoff
control through reviewing and approving all multi-unit residential and
commercial construction within the jurisdiction.



SSCAFCA began construction of the Lower Montoyas Water Quality facility
in the spring of 2015. This facility incorporates AridLID techniques and
green infrastructure as an integral component of the stormwater treatment
aspect of the project. In addition to providing significant sediment removal
(approximately 65,000 cubic yards) capacity, the green infrastructure is
intended to provide a mechanism for floatable removal from stormwater
flows. Photographs of construction activities associated with this project
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Appendix E1. Due to an exceptionally moist May/June 2015, project
completion was delayed and is scheduled for September 2015.

6. Pollution Prevention/Good Housekeeping
Proposed Best Management Practices:
BMP 6-A: Review previous SSCACFA facility operations impact determination and
make changes as appropriate.
BMP 6-B: Develop and implement standard operating procedure (SOP) for disposition of
waste material recovered from flood control facilities.
BMP 6-C: Evaluate, develop and implement enhanced O&M program utilizing newly
obtained GIS resources.
Actions taken:


An evaluation of SSCAFCA facility operations yielded no changes or
improvements necessary.



Ongoing collection and disposal of gross debris captured in SSCAFCA water
quality facilities was performed during the program year. Floatable debris
included disposable plastic drinking bottles, miscellaneous trash,
construction debris, and vegetation/foliage. Normal pre-2015 monsoon trash
removal operations at the Black Arroyo water quality feature yielded 46-30
gallon capacity bags of trash, primarily plastic water bottles, cups, cans and
plastic grocery bags. The clean-up of the Tract 17 pond yielded 28-30-gallon
bags of primarily plastic bottles, toys, plastic bags, cups and food wrappers.
The clean-up of the Encantada Channel yielded 4-30-gallon bags of trash
primarily consisting of silt fence remnants, plastic bottles, insulation, paper
and cardboard.
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APPENDIX B1

2014-2015 Education Outreach
Program or event

Concrete Channel vs. Natural Arroyo – Stormwater Management Strategies and Potential
Impacts on Water Quality in the Greater Albuquerque Area (EPA MS4 Conference
Earth Day- CORR
SSCAFCA Tour for CNM students
Earth Day UNM West
ARID LID preconference event field trip
Arid LID Conference
CORR animal control educational materials Scoop the poop
Watermellon ranch educational materials Scoop the poop
CLE River Law presentation
New Mexico Watershed & Dam Owners Conference
NMDOT Paving Conference
USACE Tour
Water Law Conference
SSCAFCA Tour for CNM students
RiverXchange
Bosque Ecosystem Monitoring Project (BEMP)-MRGSWQT
Bosque Ecosystem Monitoring Project (BEMP)-MRGSWQT
SSCAFCA's Arroyo Classroom Program
Elementary School Students Achieve For Excellence (S.A.F.E.) program
Children's Water Festival
Rio Rancho and Bernalillo teacher 4th grade packets
UNM Graduate Landscape Architecture Program
Bernalillo Wine Festival (MRGSWQT)

date of event

Audience

7/30/2014
4/18/2015
10/30/2014
4/24/2015
2/15/2015
2/15/2015
3/15/2015
5/1/2015
5/7/2014
1/6/2015
1/8/2015
9/12/2014
8/17/2015
year long 2014-2015
year long 2014-2015
year long 2014-2015
year long 2014-2015
2014_2015
11/27 and 11/28 2015
11/27/2015
Feb-15
Sep-15

adults
adults and children
college students
adults
adults
adults
adults and children
adults and children
adults
adults
adults
adults
adults
college students
5th grade students
elementary
Mid-high School
3rd grade students
1-5 grade students
4th grade students
4th grade
Grad students
adults

attendees

mixed audience mostly adults (sign the pledge to scoop the poop and bag give away)
sustainable building and infrastructure, stormwater management practices and quality
college age and adults
community members
community members, students, university students and industry
mixed audience mostly adults
mixed audience mostly adults

sustainable building and infrastructure, stormwater management practices and quality, ARID LID
1,200 students and 53 teachers
472 students in 18 classes with 18 teachers and one day event for "Dia Del Rio" 17 classes
610 with 25 teahers

700 students and 28 teachers
mixed grades and size of program ranged from 50 to 100 students
classes from Town of Bernalillo and City of Rio Rancho

total

20
35
25
42
27
198
100
100
75
85
100
8
45
25
1253
492
635
728
250
1487
82
28
500
6340
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Bosque Ecosystem Monitoring Program
Science, Education, and Stewardship

The University of New Mexico
Department of Biology
MSC03 2020
Albuquerque, NM 87131-0001
(505) 277-0758

Middle Rio Grande Stormwater Quality Team
2014-2015 BEMP Stormwater Science Education Overview

BOSQUE SCHOOL

4000 Learning Rd NW
Albuquerque, NM 87120
(505) 898-6388

The main objective of the Stormwater Science outreach education program is to teach students
that the health of the Rio Grande is directly related to the health of the surrounding
watershed. The Stormwater Science presentation is integrated into our series of 9 BEMP
classroom programs that are shared with students throughout the year. This year the 1.5 hour
classroom program was delivered to 1923 students in 37 classrooms at 21 different schools in
Bernalillo, Rio Rancho, Albuquerque and Los Lunas.
The main portion of the program uses a model of the Rio Grande Basin watershed constructed
inside the classroom. The watershed has 5 different communities along the river: a cattle ranch,
up-and-downstream eco-friendly towns, an urban city, and agricultural fields. Students add
different ‘runoff cards’ to the river downstream of the community where they came from. Some
of the runoff is naturally occurring (turbidity), and others are human caused (pesticides,
oil). The program runs through two different scenarios, a before-the-storm and after-the-storm
river. They demonstrate the harmful effects storm water contamination can have on aquatic
organisms and downstream communities. The program also encourages students to change their
daily behavior in ways that can help to keep their watershed clean. Educators help to provide
solutions as well as having students come up with ideas on their own. The handout to
accompany this activity is included below.
In order to better connect with and serve a diverse audience, all BEMP curriculum has been
translated into Spanish. Starting in January 2015, Stormwater Science was taught in Spanish in
bilingual classrooms and all students were offered the opportunity to work off of a Spanish
handout, whether or not the program was taught in Spanish.
246 students also took part in study trips. This field portion of the program is a four to five hour
trip to the Rio Grande that focuses on how water moves over the landscape and students collect
and interpret water quality data. The program starts with a trail/arroyo survey which examines
and categorizes the amount of visible pollutants (plastics, paper, dog poop, animal scat, etc…) in
the San Antonio arroyo in Albuquerque or the Arroyo de la Baranca in Rio Rancho, both of
which empty into the Rio Grande. In the arroyo, students measured the sides of the arroyo to
calculate slope and determine where erosion happens fastest. When the students arrive at the
bank of the Rio Grande they examine the water using a LaMotte water quality monitoring kit and
search for macro-invertebrates. Students share their results and discuss what they could mean in
terms of river health.
Many students also took part in Stormwater Science related activities at events or as part of
another BEMP field activity. These activities included a discussion on urban runoff and a handson water quality investigation, either through chemical tests or macro-invertebrate identification.

Students are then asked to come up with ways they could prevent pollution from reaching the
river. Events included BEMP Student Congresses, (where BEMP students to share their research
and experiences in the Bosque) and Bosque School’s Otter Day, (an event for first graders,
hosted by high school students to teach about clean river habitats and endangered animals in
New Mexico).
Students at Bandelier Elementary
add runoff cards to a watershed
model.

Middle school students identify
aquatic macro-invertebrates after a
discussion on how runoff enters
the river.

Students from Chamiza
Elementary walk through the San
Antonio Arroyo, surveying for
trash and scat.

Classroom Handout – Mid/High School
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Field Journal for outdoor study trips
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2014-2015 Report

EXECUTIVE SUMMARY
RiverXchange is an innovative, long-term outreach program that integrates water resource topics with computer
technology, student writing, and a hands-on curriculum to meet specific, measurable outcomes. Since 2007, the
program has enabled upper elementary classes from New Mexico to become “high tech pen pals” with a class
outside the state to share what they learn about the geography, culture, and ecology of their local river and
watershed. Including these partner classes, we have served over 14,000 students! Each student spends about 25
hours engaged with the program over the course of the school year.
The curriculum incorporates hands-on activities, multiple classroom presentations by local water resources
professionals, and a field trip to the local river or an important watershed feature. The field trip includes water
quality monitoring and/or a service learning project. Students write about the various curriculum topics and the
field trip via a private wiki website that can be viewed by their partner class. The computer technology and
writing components provide a unique way to reinforce what was learned, increase student motivation to learn, and
enable organizers to collect valuable metrics. RiverXchange is a great way to teach 21 st Century Skills such as
Collaboration, Communication, Creativity, and Critical Thinking.
This year, funding enabled 48 NM classes (1,200 students and 53 teachers) to participate. The majority of
participating schools were Title I schools. Each NM class was partnered with a class outside the state for a total of
nearly 2,400 participants. All program costs and coordination are provided free of charge to NM teachers.
Training, technical support, and curriculum materials are provided free of charge to partner teachers. The program
required $70,188 in cash and received non-federal match valued at $209,873.94, in the form of in-kind
contributions including the wiki technology platform, workshop space and computer lab use, classroom resources,
and presenters' time in the classroom as well as the teachers' and students' time.
All major “Next Steps” recommended in the RiverXchange 2014 Report were completed, including improvements
to the program such as requiring teachers to communicate by phone to form a stronger relationship, and creating a
more user-friendly online forum for teachers. Our pre- and post-survey showed a significant increase in water
conservation behaviors. Students demonstrated significant knowledge of water resources issues on three online
assessments. We saw many wonderful student video and PowerPoint projects as well as great writing that
demonstrated critical thinking skills and understanding of the connections between issues.
Teachers faced a major challenge this year with the implementation of the new computer-based PARCC test,
which made it more difficult to access computer labs. Feedback indicated that teachers found the program helpful
in teaching Common Core standards as well as 21st Century Skills. Those who did participate in the program were
especially committed, and many plan to return next year.
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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 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?
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 K-12 water resources outreach in NM since 2007, we
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, we continued to find that upper elementary students had little or no understanding of major water
resources topics unless the teacher specifically integrates a wide range of water topics into the curriculum.
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We created RiverXchange to provide a free program that is fun, interesting, and easy to integrate into the normal
curriculum. Our hope was to motivate participants to explore water resources topics in depth. The program is
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.
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 teleconferencing to present what they had learned. The upper elementary level was chosen
because of our successful festival work with this age group.
After the pilot project, we transitioned to a web-based technology called a wiki. This enabled us 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 we introduced classroom guest speakers to reduce teacher work load and bring up-to-date
technical information into the classroom.
In 2012, ownership of RiverXchange transferred to Amy White of Orilla Consulting, LLC, who has managed the
program since its inception. Since 2007, we have served over 14,000 students!
This year, the program featured the following components:
● Standards-based curriculum including hands-on science and social studies lessons, as well as writing
assignments.
● Coordination of class partnerships
● Pre-formatted wiki website
● Teacher training on curriculum implementation and use of the wiki technology
● Ongoing technical and motivational support
● Three online student assessments and a teacher survey
● Payment for teacher workshop substitute teachers (NM only)
● Coordination of at least four guest speakers into the classroom (NM only)
● Coordination of a field trip to the local river or important watershed feature (NM only)
● Field trip bus transportation payment (NM only)
● Field trip leadership and activity planning (NM only)
● A mid-year teacher gathering for support and motivation (NM only)

Program Management and Financial Support
The program timeframe was July 1,2014 through June 30, 2015. All components including fundraising, design,
planning, implementation and analysis were carried out by Orilla Consulting, LLC, an Albuquerque-based
consulting firm owned by Amy White. In addition to Ms. White, work was carried out by the following team of
independent contractors:
Bonnie Schmader, Field Trip Coordinator
Melissa McLamb, NM Teacher Coordinator (hired in April 2015)
Michelle Watson, NM Teacher Coordinator through May 2015
Carolyn Gregory, Partner Teacher Coordinator through November 2014
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Sponsors
● Southern Sandoval County Arroyo and Flood Control Authority (16 classes)
● Mid Rio Grande Stormwater Quality Team (22 classes)
● US EPA: Urban Waters Small Grant, in partnership with Ciudad Soil and Water Conservation District (9
classes)
● Environmental Education Association of New Mexico: US EPA Region 6 Small Grant, in partnership
with New Mexico Water Conservation Alliance (teacher workshop for all classes)
Sponsors provided $70,188 in cash. Program expenses included:
● Substitute teachers for NM teacher workshops
● Field trip bus transportation for NM classes
● Field trip portable toilet rentals for NM classes
● USGS water education posters for each teacher
● Coordination services (planning, implementing and assessing all program components)
New Mexico In-Kind Partners
● Albuquerque Bernalillo County Water Utility Authority
● Bernalillo County Cooperative Extension, 4-H
● CDM Smith, Inc.
● City of Albuquerque – Open Space Division
● City of Rio Rancho – Environmental Programs Office
● Ciudad Soil and Water Conservation District
● Daniel B. Stephens and Associates
● OMI
● Sandoval County Cooperative Extension, 4-H
● Santa Ana Pueblo
● Southern Sandoval County Arroyo and Flood Control Authority
● Water for People
In-kind contributions totaled $209,873.94. For NM classes, in-kind contributions included classroom guest
speakers, field trip docents, workshop space and computer lab use, wiki technology, and classroom resources.
This year, we were informed that teachers' and students' time attending the presentations and field trips could be
counted as non-federal match. For partner classes, in-kind contributions included classroom guest speakers, field
trip docents and field trip bus transportation. Sponsors and in-kind partners were recognized on our website and in
presentations.

Participant Selection
All 48 participating NM classes were fifth grade classes. The majority of participating schools were Title I
schools. There were approximately 1,200 students and 53 teachers, distributed as follows:
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Bernalillo County

Sandoval County

Arroyo Del Oso Elementary School (3 classes) Title I Algodones Elementary (1 class) Title I
Bandelier (4 classes)

Bernalillo Elementary (1 class) Title I

Bellehaven Elementary (2 classes) Title I

Cielo Azul Elementary (2 classes) Title I

Cochiti Elementary (2 classes) Title I

Cochiti Elementary and Middle School (1 class) Title I

Eubank Elementary (3 classes) Title I

Colinas del Norte Elementary (3 classes) Title I

Georgia O'Keeffe Elementary (2 classes)

Martin Luther King, Jr. Elementary (5 classes) Title I

Lew Wallace Elementary (1 class) Title I

Placitas Elementary (1 class)

Monte Vista Elementary (1 class)

Rio Rancho Elementary School (5 classes) Title I

Mountain View Elementary (3 classes) Title I
Navajo Elementary (2 classes) Title I

Valencia County

Osuna Elementary (3 classes)

Del Rio Academy (1 class)

Zia Elementary (2 classes) Title I
700 students, 31 teachers

500 students, 22 teachers

Partner classes were located in 13 U.S. States, as well as in Australia, Greece, Gabon, Rwanda, Russia, and
Romania. We have an especially high number of teachers in Washington state. There were about 1,200 students
and 35 teachers (some teachers had more than one class participating). We have found that partner teachers are
highly motivated and come to the program with a willingness to participate even though our NM-based funding
cannot be used to help coordinate their classroom guest speakers, arrange the field trip, or pay for any direct costs.

Teacher Professional Development Workshop
Although preparation began many months earlier, RiverXchange officially kicked off in September with a fullday teacher workshop for NM teachers and online training sessions for partner teachers. Teachers learned how to
implement the activities in the curriculum and how to operate and manage a class wiki. Guest speakers were on
hand at the NM workshops to schedule classroom presentations. Michelle Watson and Eubank Elementary’s
technology teacher Angela Boltman spoke about the changing world of technology that our children are entering.
Michelle led teachers in exploring how to create videos with the various technologies available to them.
Wiki Technology
A wiki enables one or more users to edit any page or to create new pages within the wiki web site. It is similar to
a blog, with each student using their own page as a blog. We chose PBWorks as our web-based communication
network. We created the wikis as well as the student accounts prior to the workshop, in order to streamline the
training for teachers. One of the most important, yet challenging, aspects of program implementation continued to
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be the training of teachers on how to use the wiki especially in a way that builds confidence and competent use of
the program throughout the school year.
Online Partner Training
Teachers were able to view an online slide show explaining basic wiki procedures, then log in at an appointed
time to participate in a live discussion and demonstration of the basic wiki procedures. We used GoToMeeting, a
virtual meeting platform that allows participants to see the presenter's computer screen as they demonstrate
procedures, and communicate with the presenter to ask questions. Time zone differences and teachers’ schedules
necessitated that we hold several online trainings.

Curriculum
A key component of RiverXchange is the hands-on curriculum, which is carried out from September through
May. It was developed to help students reach for deeper meaning through hands-on learning, and reinforce what
they have learned through the process of writing to their pen pals. Organizers strive to incorporate emerging water
resources issues into the curriculum, increase networking opportunities for teachers, reduce teacher workload, and
align the curriculum with public school curriculum priorities including Common Core Standards. Each student
spends about 25 hours engaged with the program over the course of the school year!
Each class learns about its own local water resources issues through hands-on activities, classroom guest speakers
and a field trip. Students write about what they are learning via a private wiki website that can be viewed by their
partner class. The computer technology and writing components provide a unique opportunity to reinforce what
was learned, increase student motivation to learn, and collect valuable metrics about student performance.
Through RiverXchange, students take pride in sharing their knowledge of the local ecosystem, and learning from
their peers about another river ecosystem. Comparing the two geographical areas gives students a broader
understanding of the importance of a river ecosystem to human and other life. Students gain the unique
opportunity to share personal experiences and ask questions about a distant place. Teachers feel this kind of
personal connection is a big deal for kids – many of whom have never traveled beyond their city limits.
All activities are correlated to NM state standards and benchmarks for Science and Social Studies. All activities
(because they require that students communicate information on the wiki) address Common Core Language Arts
standards for writing, which went into effect this year. Some activities also address Common Core Mathematics
standards. For a summary of the RiverXchange Curriculum, see Appendix 1.
Guest Speakers
We coordinated four guest speakers to visit each NM classroom. In all cases, guest speakers were water resources
professionals from local agencies. Guest speakers introduced technical information that was often completely new
to a teacher. Topics included:
● watershed/nonpoint source pollution
● drinking water
● wastewater
● water and agriculture
Partner teachers were strongly encouraged to invite guest speakers into the classroom to help carry out the
curriculum. Since program funding is NM-based, we were not able to assist partner teachers with coordinating
guest speakers into the classroom; however, we provided partner teachers with names of agencies located in most
parts of the U.S. that may be able to assist.
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Field Trips
The program requires that all classes attend at least one field trip to their local river or important watershed
feature, which should incorporate a service learning component, if possible. We coordinated all NM field trips.
Throughout the winter and spring, students helped plant more than 500 trees and shrubs in the Rio Grande
riparian area. Some of the fall and spring field trips included a water quality monitoring component.
New Mexico Field Trip Locations
Alamo Farm
Managed by City of Albuquerque Open Space, this property is located in on the west side of the Rio
Grande, about ½ mile south of Paseo del Norte. This farm is a wildlife preserve and provides valuable
habitat for bosque wildlife, especially migratory birds like Sandhill Cranes. While students planted native
trees, they got to see porcupines, bald eagles, coyotes and other bosque animals. Students participated in
the ABCWUA Paseo del Norte project, a drinking water mitigation project, which included planting
native vegetation along a silvery minnow channel.
Tingley Wetland
This 18 acre tract, adjacent to the Bosque in downtown Albuquerque, is owned by the City of
Albuquerque and features a restored constructed pond and peripheral wetlands include native and nonnative aquatic habitat. Students took a hike into the Bosque, planted native shrubs near the wetland, tested
water quality, and observed macroinvertebrates.
Teachers were encouraged to invite additional water-related guest speakers into the classroom and/or go on
additional field trips. Several teachers organized additional field trips to Albuquerque’s Southside Water
Reclamation Plant, Cooperative Extension’s “Kids, Kows, and More” event, or a Bosque Ecosystem Monitoring
Program site, to expand upon what their students learned through RiverXchange.
Partner Field Trip Locations
Since program funding is NM-based, we were not able to assist partner teachers with coordinating a field trip;
however, we did provide partner teachers with names of agencies located in most parts of the U.S. that may be
able to assist. We know that many of them did water quality testing.
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EVALUATION
Teacher Surveys
Using FluidSurvey, we asked for feedback from NM and partner teachers, to help us identify areas in which we
could improve the program to make it easier and more useful for them. The response rate was about 25%, and we
received very useful information from those who did respond. Here are a few major points:


Teachers struggled to maintain communication with their partners, even though we encouraged them to
get in touch by phone at the beginning of the year and develop a working relationship.



Teachers liked the new training videos we developed this year, and many used them to train their students
on how to use the wiki.



Scheduling computer time proved to be especially difficult this year with many teachers reporting that
they had extremely limited access to computers due to the PARCC test and other computer-based tests
taking up the computer labs for the majority of the year.



Many teachers still felt they could do the program next year, using classroom computers or their smart
board, even with the computer-based testing making it difficult to get into the computer lab.



Teachers observed that group projects resulted in high-quality work and had the added benefit of
requiring less computer time, yet many teachers still wanted to have students do individual projects.

How did you most often do projects for the wiki?
Response

Chart

Percentage

Count

Individual

60.9%

14

Group

52.2%

12

Whole class

26.1%

6

Total Responses

23
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Almost all teachers found RiverXchange helpful in teaching Common Core standards.
How useful is RiverXchange in helping your students achieve Common Core English/Language Arts
Standards in the following areas?

Many teachers felt there was value in having an authentic audience for students to write to, and reported
that their students enjoyed learning about the other school in another state and were excited to teach
their pen pals what they had learned. Here are some of their comments:
“My students have loved learning about water and the importance of taking care of our Earth’s
natural resources.”
“The partnership component really gets kids enthused.”
“They like having a personal connection/real reason to write and share what they have learned.
I like having a real audience (other than the teacher).”
“My students learned that rivers are important, even in areas where there is plenty of rainfall, as
our partner school has in New Hampshire.”
“[Students discovered] that other kids in other states learn similar components about our
watersheds, but also how different our watersheds/environments are. The students were always
wanting to share their new learning with their partner classes in NM.”
Page 11

2014-2015 Report
As always, New Mexico teachers were thrilled with the guest speakers and field trips.
“The classroom presentations have been wonderful! They have learned and we have had great
conversations about water.”
“I enjoy the curriculum and the activities. The children learn a lot about NM water and how
valuable it is to our community and their future. The presentations are always outstanding and a
great way to get kids to think about their environment.”
RiverXchange also helped overwhelmingly in teaching students 21st Century Skills.
How useful is RiverXchange in helping your students develop the following 21st Century Skills?

Student Surveys
A key component of RiverXchange is its specific, measurable goals relating to student performance. We collected
quantitative data on student performance for each curriculum unit via three online student surveys, and qualitative
data by reading what students wrote on their wiki pages. We also surveyed students about their actions before and
after participating in RiverXchange.
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Pre/Post Behavior Survey
We asked students about their actions regarding water use before and after the program; improvements were
observed in several areas, most notably picking up dog poop!

How often do you or your family do the following things? (PRE)
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How often do you or your family do the following things? (POST)
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Online Unit Assessments
Students demonstrated a good knowledge of water resources concepts on three online. Incentives were awarded to
four NM and two partner classes, who produced the best wiki writing and had also taken the student assessments.
Unit 1: Understanding Watersheds

1. WHAT IS A WATERSHED (ALSO KNOWN AS A CATCHMENT OR DRAINAGE BASIN)? CHOOSE ONE
ANSWER.
Response

Chart

Percentage

Count

It is a building where we store water.

13.6%

50

It is an area of land that drains to a river,
lake, bay or ocean.

66.6%

245

It is a water body such as a river, lake, bay
or ocean.

18.8%

69

I don’t know.

1.1%

4

Total Responses

368

2. HOW MUCH PRECIPITATION DOES YOUR COMMUNITY RECEIVE EACH YEAR? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

less than 10 inches

61.4%

226

11-30 inches

18.8%

69

31-40 inches

4.3%

16

more than 40 inches

3.3%

12

I don’t know.

12.2%

45

Total Responses

368
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3. WHERE DOES YOUR RIVER START? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

New Mexico

7.4%

27

Utah

1.1%

4

Texas

2.7%

10

Colorado

74.5%

272

Gulf of Mexico

9.0%

33

Other

2.7%

10

I don’t know.

2.5%

9

Total Responses

365

4. INTO WHAT OCEAN DOES YOUR RIVER EVENTUALLY FLOW? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

Pacific Ocean

21.3%

78

Indian Ocean

2.5%

9

Atlantic Ocean

53.3%

195

Arctic Ocean

4.1%

15

Other

11.7%

43

I don’t know.

7.1%

26

Total Responses

366

Many students wrote in Gulf of Mexico under “Other”.
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5. WHEN IT RAINS, WHERE DOES YOUR COMMUNITY’S STORMWATER GO? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

It goes through storm drains into a river,
lake, bay or ocean.

77.5%

283

It goes to a wastewater treatment plant.

16.2%

59

I don’t know.

6.3%

23

Total Responses

365

6. HOW CAN SURFACE WATER (LIKE A RIVER, LAKE, BAY OR OCEAN) BECOME POLLUTED? CHOOSE ALL
ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Wind can blow trash into surface water.

82.5%

301

Stormwater can carry dog poop and chemicals
from roads and parking lots into surface water.

89.3%

326

All of the pollution comes from factories.

21.4%

78

Soil can erode after a forest fire, and then
stormwater can carry the soil into surface water.

65.5%

239

All of the pollution comes from just a few people.

9.6%

35

Total Responses

365

Students are clearly getting the message that keeping trash and dog poop out of our river are important. This is an
increase compared to the behavior pre-survey results for dog poop and chemicals.
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7. WHAT ACTIONS CAN ALL OF US TAKE TO KEEP WATER CLEAN? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

We can pick up trash.

93.7%

344

We can pick up dog poop.

92.1%

338

We can use extra fertilizers and pesticides right
before it’s going to rain.

11.7%

43

We can wash our car at a car wash so that the dirty
water gets cleaned and recycled.

65.7%

241

We can take oil and chemicals to be recycled instead
of dumping them in storm drains or on the ground.

76.6%

281

If a car is leaking fluids, we can wash the chemicals
off the driveway and into the gutter.

24.0%

88

We can sweep grass clippings and trash into a storm
drain.

10.4%

38

Total Responses

367

8. HOW DOES THE WATER CYCLE RELATE TO WEATHER? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

The water cycle determines our daily weather, bringing more
or less precipitation at certain times of the year.

81.1%

297

If the water cycle speeds up, the weather gets better.

23.8%

87

The water cycle can bring long-term weather patterns like La
Niña and El Niño.

52.2%

191

If the water cycle stops, the weather will stay the same.

24.0%

88

The water cycle has no effect on our weather.

18.3%

67

Total Responses

366

The concept of La Niña and El Niño may be a bit complex for 5th graders, and we have not found a really good
activity to teach this, except for a few news articles we provide for students to read.
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9. WHAT ARE THE SIX MAJOR COMPONENTS OF THE WATER CYCLE? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

evaporation

92.1%

328

condensation

78.4%

279

participation

33.4%

119

precipitation

80.1%

285

transpiration

70.5%

251

flotation

25.6%

91

infiltration (or percolation)

53.4%

190

anticipation

15.7%

56

runoff (or surface runoff)

62.9%

224

Total Responses

356

Infiltration and runoff were chosen slightly less than the other correct choices. Many teachers in grades K-5 do
not teach transpiration, infiltration, and runoff as part of the water cycle, so this is progress.

10. WHAT IS A WETLAND? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

A water theme park.

4.2%

15

An area that is covered with shallow water or
where the soil is naturally soaked with water.

69.4%

247

Land that is covered or soaked with water by
farmers, to irrigate their crops.

9.8%

35

A rainforest.

13.2%

47

I don't know.

3.4%

12

Total Responses

356

Page 19

2014-2015 Report
11. WHAT ROLE DO WETLANDS PLAY IN A WATERSHED? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Wetlands just smell bad and breed mosquitoes.

11.3%

40

Wetlands support a diverse community of plant
and animal life.

71.5%

254

Wetlands just take up space where we want to
build houses.

14.1%

50

Wetlands help control flooding by storing the
runoff and releasing it slowly.

72.4%

257

Wetland plants help clean stormwater before it
goes into a river, lake, bay or ocean.

65.6%

233

Total Responses

355

12. WHAT ROLE DO FORESTS PLAY IN A WATERSHED? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Forests help control flash flooding and erosion
by holding the soil in place.

73.4%

259

Forests just suck up all the water that should be
going into our rivers and lakes.

21.5%

76

Trees near rivers and lakes shade the water and
help keep it cool.

57.8%

204

Forests just cause forest fires.

8.8%

31

Forests support a diverse community of plant
and animal life.

65.7%

232

Total Responses

353

The forests and wetland activity is a teacher-led activity, so inevitably not all teachers do it.
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Unit 2 – Water in Our Society

1. HOW HAS WATER INFLUENCED HUMAN SETTLEMENTS AND CULTURE? CHOOSE ALL ANSWERS THAT
APPLY.
Response

Chart

Percentage

Count

Humans have usually settled near water for drinking,
farming, fishing, to put out fires, and/or
transportation.

92.2%

165

Humans have usually just settled wherever they want,
without worrying about water.

10.1%

18

Humans have sometimes abandoned their
settlements if there was not enough water.

73.7%

132

Humans have developed new technologies over time
to solve water problems.

57.0%

102

Total Responses

179

2. WHAT ARE THE MAJOR COMMERCIAL USE(S) OF YOUR RIVER? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Commercial fishing

37.1%

66

Shipping/transportation

19.7%

35

Agricultural irrigation

64.0%

114

Commercially operated recreation

29.2%

52

Electricity generation

36.5%

65

Other

18.0%

32

Total Responses

178

Students are confused about what commercial use means. Many students wrote in “drinking water” under Other.
Actually, though, many adults in NM don’t really know that agriculture uses so much of our river water.
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3. WHAT CAN THESE COMMERCIAL USERS DO TO CONSERVE WATER OR PREVENT POLLUTION OF OUR
WATER RESOURCES?

Most kids did not seem to understand the difference between commercial uses of the river and personal use. Many
answered with ideas for things we could all do to help keep the river clean, but there were some answers relating
to agriculture and to governmental management of the river, such as:
“Farmers can use drip or sprinkler irrigation instead of flood irrigation to help conserve water and can
water their crops in the early morning or at night. “
“You can put trees that are adapted to our river like cottonwood and willows then they won't use as much
water and filter it when the water is coming to the river and one other important one, slowing down run-off.”
“They can take as little water as needed for their crops and they can try not to throw trash into the water
while having fun in the water. They should also save storm water and not let it go away and run.”

4. IN WHAT WAYS IS DRINKING WATER USED IN AND AROUND OUR HOMES? CHOOSE ALL ANSWERS
THAT APPLY.
Response

Chart

Percentage

Count

washing dishes

73.0%

130

brushing teeth

85.4%

152

showering

71.3%

127

drinking

93.3%

166

watering yard with rainwater

14.0%

25

watering yard with a hose

55.6%

99

flushing toilets

64.0%

114

washing clothes

62.9%

112

Total Responses

178

The intent of this question was to see if students know that all of these things use our clean drinking water, except
rainwater harvesting. We may revise the wording for next year, but the results are probably pretty accurate. Hose,
toilet, and washing machine water were not readily identified as the same water as drinking water. We will
continue to emphasize that the conservation message also applies to these household uses. Many adults actually
don’t know that clean drinking water is used in flushing toilets.
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5. FROM WHAT SOURCE DOES YOUR COMMUNITY GET ITS DRINKING WATER? CHOOSE ALL ANSWERS
THAT APPLY.
Response

Chart

Percentage

Count

clouds

39.5%

70

glaciers and icebergs

15.8%

28

groundwater/aquifer (wells) (correct for all NM
communities)

86.4%

153

lake

18.6%

33

ocean

10.7%

19

river (correct for Albuquerque and many other places,
but NOT Rio Rancho or most rural communities)

64.4%

114

Total Responses

177

We always struggle with how to word this question so that students don't think they have to go all the way back to
clouds in the water cycle. In fact, 97% of non-Albuquerque students chose groundwater and only 14.5% of them
chose river, which is great because with all the news about Albuquerque river usage in local media it would be
easy for kids in other communities to be confused about whether they are getting river water too.

6. DOES EVERYONE HAVE THE RIGHT TO USE AS MUCH WATER AS THEY WANT? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

Yes, we can use as much as we want as long as we
can pay for it.

18.7%

32

No, we need to be careful not to use too much
because it is a limited resource that must be
shared.

77.2%

132

I don’t know.

4.1%

7

Total Responses

171
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7. WHAT ACTIONS CAN ALL OF US TAKE TO CONSERVE WATER? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Drink less water.

22.6%

40

Take shorter showers.

95.5%

169

Drink bottled water or juice instead.

28.2%

50

Turn off the water when brushing your teeth.

95.5%

169

Water outdoor plants during the coolest part of
the day so less evaporates.

66.1%

117

Water outdoor plants during the hottest part of
the day.

14.7%

26

Fix leaking faucets, toilets and outdoor water
pipes.

91.5%

162

Total Responses

177

Not quite as many students identified watering during the coolest part of the day as a way to conserve water
(although this is more than last year.) Many students of this age are not aware of their household watering
schedule, or may live in apartments.

8. HOW CAN DROUGHT OR FLOODING AFFECT OUR DRINKING WATER? CHOOSE ALL ANSWERS THAT
APPLY.
Response

Chart

Percentage

Count

Flooding just means there is more drinking water
available for everyone.

11.4%

20

Drought means there is less drinking water
available for everyone.

84.0%

147

Drought and flooding do not affect our drinking
water.

10.3%

18

Floodwater is dirty and can contaminate drinking
water supplies or ruin equipment.

80.6%

141

Total Responses

175
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9. HOW CAN OUR GROUNDWATER (AQUIFER) BECOME POLLUTED? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

A leak from an underground tank can pollute
groundwater.

72.2%

127

Dogs can poop in groundwater.

55.7%

98

Wind can blow trash into groundwater.

51.7%

91

Chemicals and oil on top of the soil surface can
pollute groundwater, especially after it rains.

92.0%

162

Leaves, sticks and rocks can pollute groundwater.

26.7%

47

Total Responses

176

While the majority of students correctly identified groundwater pollution, there still seems to be a bit of confusion
on what groundwater is, since a significant number of them also chose wrong answers.

10. HOW ARE GROUNDWATER AND SURFACE WATER CONNECTED? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Chemical pollution can travel between
groundwater and surface water.

67.4%

120

Fish can travel between groundwater and
surface water.

14.6%

26

Dirt can travel between groundwater and
surface water.

75.3%

134

Trash can travel between groundwater and
surface water.

57.9%

103

Clean water can travel between groundwater
and surface water.

62.4%

111

If we pump too much of either one, it can
affect the other.

65.7%

117

Total Responses

178

This is a tricky question that many adults do not know how to answer. There is definitely some confusion about
what can get into groundwater. The groundwater lesson is teacher-led, so probably not all classes did it.
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11. WHERE DOES YOUR COMMUNITY’S WASTEWATER GO? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

It goes into a sewer system, which carries it through
underground pipes to a centralized treatment plant
(correct for Albuquerque and Rio Rancho.)

50.6%

85

It goes into a storm drain system.

11.9%

20

It goes into your drinking water system.

4.2%

7

It goes into a septic system, which treats it in an
underground tank near the home or building (correct for
most rural communities.)

15.5%

26

It goes directly into the river, lake, bay or ocean.

8.3%

14

I don’t know.

9.5%

16

Total Responses

168

12. WHAT IS THE DIFFERENCE BETWEEN STORMWATER, WASTEWATER, AND DRINKING WATER?
CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

Wastewater is dirty; stormwater and drinking water are
clean.

22.6%

38

Wastewater goes through the sewer system to a treatment
plant, stormwater goes through the storm drains, and
drinking water goes through nice clean pipes to your
faucet.

61.9%

104

Stormwater and wastewater both go straight to the river,
lake, bay or ocean; drinking water goes through different
pipes.

11.9%

20

None, it's all just water and all the pipes are connected.

3.6%

6

Total Responses

168

This is a tricky question that many adults do not know how to answer.
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Unit 3: River Ecosystems

1. WHAT ARE SOME OF THE WAYS SCIENTISTS CAN DETERMINE THE HEALTH OF A RIVER, LAKE, BAY OR
OCEAN? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

They can look under its tongue or in its ears.

2.5%

6

They can check pH, turbidity, temperature, and
dissolved oxygen.

82.0%

196

They can check the weather channel.

7.1%

17

They can look at the types of macroinvertebrates
that are living in it.

78.2%

187

If the water looks clean, they know it is healthy.

15.5%

37

They can look at the diversity of animals and
plants living in and around it.

84.1%

201

Total Responses

239

2. HOW DOES WATER AFFECT LIVING THINGS IN AN ECOSYSTEM? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Many animals that do not live in the water eat fish
and/or insects that come from the water.

65.5%

156

All living things need water that is clean or at least
not too polluted.

87.4%

208

Some living things do not need any water.

8.0%

19

Fortunately, water pollution has no effect on
humans, because we are not part of an ecosystem.

7.1%

17

If there is not enough water (drought), humans can
learn to conserve.

61.8%

147

If there is not enough water (drought), some plants
and animals can adapt, but others may die.

78.2%

186

Total Responses

238
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3. WHAT ROLE DO AQUATIC MACROINVERTEBRATES PLAY IN THE FOOD WEB? CHOOSE ONE ANSWER.
Response

Chart

Percentage

Count

Plants eat them.

5.5%

13

They provide food for many other animals
in the ecosystem.

76.9%

183

They are at the top of the food web.

5.0%

12

They are just annoying and gross.

0.4%

1

I don't know.

12.2%

29

Total Responses

238

4. WHY DO SCIENTISTS STUDY AQUATIC MACROINVERTEBRATES? CHOOSE ALL ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Because we want to figure out how to get rid of them.

8.9%

21

Because they are important in the food web and we want
to make sure they are healthy.

83.4%

196

They serve as indicators of water pollution and tell us a lot
about water quality and health.

80.9%

190

Because the more bugs we see, the more polluted the
water is.

8.9%

21

Total Responses

235

These results are impressive, because most adults do not know what macroinvertebrates are, and it is very
unlikely that students have been exposed to this topic before RiverXchange.
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5. WHAT ARE SOME OF THE WAYS HUMANS HAVE CHANGED RIVER ECOSYSTEMS? CHOOSE ALL
ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

Constructed dams for water storage, flood
control, irrigation, or electricity generation.

89.9%

214

Introduced non-native plants and animals.

67.6%

161

Straightened river channels, making water flow
faster.

56.3%

134

Put more water into the river, making it overflow.

10.9%

26

Taken too much water from rivers, making it
difficult for plants and animals to survive.

65.1%

155

Other

18.1%

43

Total Responses

238

Many students named also other human changes, like pollution, jetty jacks, irrigation channels, and building
houses by the river. Human impacts on our river may not have been fully addressed in all classes.

6. WHAT ACTIONS CAN PEOPLE TAKE TO IMPROVE THE HEALTH OF OUR ECOSYSTEM? CHOOSE ALL
ANSWERS THAT APPLY.
Response

Chart

Percentage

Count

We can conserve water so that there is more
water left for wildlife and plants.

88.6%

210

We can use as much water as we want.

4.2%

10

We can study the ecosystem to understand
what is happening.

89.5%

212

We can plant native plants and create wetlands
to restore the ecosystem.

77.6%

184

We can remove non-native plants and animals.

52.7%

125

We can cut down trees and pave over wetlands.

3.0%

7

We can let chemicals and trash go down storm
drains.

4.2%

10

Total Responses

237
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7. WHAT ARE SOME NATIVE SPECIES IN YOUR ECOSYSTEM?

Students named many native species, including cottonwoods, willows, turtles, Rio Grande silvery minnow and
other native fish, porcupines, Sandhill Cranes, roadrunners, hawks, and coyotes.

8. WHAT ARE SOME INVASIVE SPECIES IN YOUR ECOSYSTEM?

Many students were able to name Siberian Elm, Russian Olive, Tree of Heaven, Saltcedar, and Russian Thistle
(tumbleweed).

Student Writing

The writing component is one of the most valuable components of the program, yet it continues to be our biggest
challenge. We are continually striving to improve participation in this area because it helps teachers integrate
writing in the content areas, and reinforces student understanding of key water resources concepts. Teachers faced
a major challenge this year in getting access to computer labs, which are tied up for much of the year with the
PARCC and other computer-based tests.
Many teachers told us they planned to use RiverXchange as a major component of their writing program for
implementing the Common Core Language Arts standards, which require they focus more on writing within
content areas and utilize or produce informational texts. Each year, we strongly encourage teachers to have
students write and edit paragraphs before going to the computer lab, because this promotes higher-quality
thinking and writing. When students do go through this process, it shows. We also encouraged teachers to use
various forms of communication in addition to writing, such as videos, PowerPoint presentations, or audio files.
This year, we stayed with essentially the same wiki format as last year, which was more conducive to group
projects than previous formats. We saw many excellent PowerPoint and video projects, but we still saw a lot of
great individual writing. Much of the writing clearly shows critical thinking, as well as a broad understanding of
how our ecosystem, stormwater, drinking water, wastewater, and agriculture are connected.
Obviously, the more often students communicated on the wiki, the more fun they had with the pen pal component.
Teachers and students expressed frustration if the pen pals did not write back quickly or at the same pace. We
explain to teachers that the writing component is valuable for students even if pen pals don’t post, because
students in the same class could read and comment on each other’s writing. Still, our biggest challenge is to
increase the number of successful partnerships, in which both partners are actively engaged.
This year, we gave teachers a rubric for their initial conversation with their partner, outlining important questions
they should ask and issues they should discuss, hoping that they would form a more personal connection. Next
year, we plan to adopt a simpler online sharing format that is more like a blog for each class, and all classes would
be able to see all the other classes’ blogs.
With nearly 2,400 student pages to track throughout the school year, managing and analyzing this unique
assessment component required regular and ongoing wiki review throughout the year. As in previous years, we
saw less writing from our partners, who receive less support. We had to replace several partners, and the new
partners had a difficult time getting started in the middle of the year; unfortunately some of them did not write on
even one topic. On one hand, this is unexpected because partner teachers generally only participate because of the
partnership component. On the other hand, this makes sense because we are able to train NM teachers in person,
and students are highly motivated to write on the wikis after guest speakers visit.
We know from discussions with teachers that the absence of student writing does not mean they did not do the
activities, or that no learning took place. Many teachers were also dealing with issues unrelated to the program,
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such as new curriculum in other areas, school reorganization, or construction which prevented access to the
computer lab for a portion of the year. We did our best to foster successful online partnerships, but even if there
was not much activity on the wiki, students still benefited from the guest speakers and the field trip.
Samples of Student Writing (spelling and punctuation are original)
River Geography
Dear Friend,
The river here in New Mexico is called the Rio Grande meaning 'big river.' The head waters for our river is in
Silverton, Colorado. The water here drains into the Gulf of Mexico. In our area the river is moving at a decent
speed. Our river is about 50 to 75 yards wide. The water in our river is very muddy and not clear. Each year we
get 5 to 10 inches of percipetation each year. e get most of our water in monsoon season which is July through
September. We also get a lot of our water from snow melt in Colorado.
Sincerely, Kyle
Hello again i just had a really nice lady come to our school and give us a presentation. And I learned that we
shouldn't litter anywhere not at the river not anywhere not in a million years .I hope you all decide not to litter
too. My river starts in Colorado and ends at the gUlf of Mexico. My river is really long! I can't wait to go again. I
love the Rio Grande it is so awesome! The name is our river is called the Rio Grande. It is very cool and muddy.
It is perfect for fishing.
Watershed Model
A watershed is important because it gives us our food and water. I think we should keep our watershed clean.
If we don’t keep our watershed clean, we will not have clean water to drink. It is important to keep our water shed
clean for the animals to be safe because if they drink the water, they might die and some type of species will
become extinct. Farm animals might die too because of different chemicals in the water.
I learned that people cause the watershed to be dirty to by semi trucks leaking oil, people using weed killer
and they don’t read the fine print on the bottle and so they put a lot of weed killer and that weed killer does not
soak in together right away .When it rains that weed killer will flow down throw the road and go into the
watershed. People take there dogs for walks and guess what they do they make waste, and the people do not pick
up the dogs waste ,those are ways that people don’t take care of our watershed . Another thing I learned is that
factories and farms are effective to the watershed to o.The factory has chemicals that they use to make different
products they make ,and the farm has the same ways that the people do to affect the watershed. Keep the
watershed clean.
It is important to keep our watershed clean because if our watershed is not clean it can affect ocean life, sea
life, any kind of water life. It can also affect decomposition. Because the dead bugs, or bacteria, and also manure.
All decompose into the soil. Then that helps plants grow. If we don’t take care of our watershed it can affect
animals to we can actually affect the circle of life, which is why it is so important. Even I am going to try my best
to help the environment. Even if I have to be flexible and switch up my plans. I will do all I can do for the
environment. If we don’t take care of our watershed we will have to suffer the consequences.
From my class`s guest speaker that talked about our watershed I learned that the name of our watershed is
the Rio Grande watershed. The Rio Grande River flows from its headwaters in the San Juan Mountains of
southern Colorado to the Gulf of Mexico. I found this very interesting when I first found out that I live in a
watershed I was very excited to tell my family but I figured they probably already knew. So I didn’t get to tell
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anyone I also learned that leaving dog or cat manure or pee can infect the watershed and make it hard to live for
the fish. But they can`t complain to anyone like us so its unfair to them. It also affects the life cycle.
Persuasive essay by Fiona
You think “Oh, well, it doesn’t matter what goes into our storm drains, its not like it goes strait into the river,
right?” Wrong. Not all of the water gets treated. All of the dog scat, urine, and cigarette buds you leave on the
street goes into the river. The river is where our drinking water comes from, so you are basically drinking all that
trash you pour down the drain. Also, with all of that dirt in the river takes out the oxygen and clogs the fish’s
gills.
Now you think “ Well, that is really bad. But what can I do? I’m just one person” “ Or I’m just a kid”. But
both of those answers are wrong. You can do anything to help, even if you’re a kid. First of all, if you’re a kid and
you walk your dog, pick up its poop! Don’t just leave it on the street! If you’re an adult you’ve probably changed
your cars oil. You know how it leaves oil on the ground. Put kitty litter over it then dispose of it properly. We can
all make a change!
Hi my name is Renee. I'm a girl :) I'm from Albuquerque New Mexico. Today a women named Sarah came to
our classroom and was teaching us about our watershed. I learned that you are supposed to pick up your dog's
waste. Waste means poop. :$ Or else it will go into our river, we drink water from our river. Does someone want
waste (poop) in their water? Speaking of rivers, our New Mexico river is the Rio Grande. Now a little bit about
myself. I really like playing minecraft on my xbox 360. Please send back soon.
Dear McKenzie,
My name is Abbie and I go to Cochiti Elementary School in Albuquerque New Mexico. Today my class and I
went to a presentation about a watershed. The woman that gave the presentation was named Mrs.Sarah and she
used black frosting to represent oil from cars and chocolate as feces from animals and green and red Kool-Aid
mix as fertilizer. At the end it rained, she used a spray bottle with water and everything went into the river, I
realized that to help my city, the Rio Grande, and the environment that I have to help pick up trash around the
neighborhood and tell my parents to go to Auto Zone to make sure that their cars don't leak. I am 10 years old
and I also enjoy to cheer in fact I am a cheerleader for the Valley Vikings and my favorite color is blue.
Sincerely,
Abbie
Hello it's Asiana. A presenter came to our class and talked about how people polluted the river. There are so
many ways a river can be polluted. You might not think these are ways but they are. A big way is when you are
littering this littering washes into the river with rain. More ways of polluting the water shed is when you put too
much fertilizer in your plants, the plants don't absorb all that fertilizer and when it rains it washes into the river.
Also with pesticides people put too much and when it rains it washes into the river.This happens with farm
animals and dogs when they poop and the owner is irresponsible, they don't pick it up and it washes into the river.
Another big problem is that factories spill nasty chemicals into the river. Imagine all that waste spilling in our
river. We take this water and drink it, shower with it, and wash dishes, cloths, and hands with it.
Infiltration and Runoff
Albuquerque's aquifer is getting very low. In 1960 it was full of water but in 1990 a lot of water was depleted.
Infiltration is were water can go threw the ground. Runoff is were water runoff impermeable surface into a body
of water. Ground water is water that goes threw permeable surfaces and soaks over 100 feet underground and we
use it for drinking water.
Dear Partner,
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Hi, my class and I did a science project and I would like to tell you about it. In this amazing, legendary, and
extremely fun project we were trying to see were storm water goes once it hits our school property. We did this
because we want to see if our water goes someplace good, like soil with plants in it, or someplace bad, like a
storm drain .We took a tour around the school and were assigned different places. Then, we got into groups and
took some notes. We also got to map our section and make compasses, map keys, and scales! Me and my friends
did the playground.
What I observed was that there was a lot of feces around our property around our property. It was fun
because we got to go around the school and go in places we usually can’t go. I also saw there are a lot of
impervious surfaces. There were fourteen storm drains. Another thing that was fun was the map. It was fun
drawing it.
Some improvements that could help our school are maybe a bio-swale .Bio-swales would help filter the water
in the grass. A bio-swale is a space in the dirt that is filled with grass. It would also be good if we added more
plants around our school property. That would help filter water, help it infiltrate, and make it healthier to eat. I
think it would be great if we added a vegetation garden. A vegetation garden is a bunch of different types of
plants that help the water infiltrate. With this variety of other improvements this school, Placitas Elementary,
could be a great place in terms of nature.
Water in this part of the country is a scarce source, although it is in high demand. Now that I know what all
of this is, I will continue to support it. Water is a needed source, we need to save it.
Forests and Wetlands
i went to wet land i saw some really small bugs they were in the lake i also saw some baby goose they are also
called goslings they were so cute i could die. but lets get back on topic i love the river but there was some stuff in
it and it was gross that people throw that stuff in there so please do not throw stuff in the river for me and all the
animal that live there.
Water and Agriculture
Hey,
Lately we have been learning about the 3 types of irrigation, drip, sprinkler, and flood. They are all good
methods but it really depends on your area. We were also lucky enough to go on a field trip to Amos Open Space
to plant trees. We were planting native trees which mean that they naturally grow there. We planted them in the
water table which is the water under the land. The closer you are to the water the farther down you must dig.
Hope you learned as much as i did.
Sincerely, Lauren
Hello Washington! January 27, 2015
Today we had a presentation from the 4-H program. We learned 3 types of irrigation: Flood irrigation,
Sprinkler irrigation, and drip irrigation. We also leaned about the Dust Bowl. There was a severe drought that
caused a dust storm. It was so bad that people would go to sleep with a fresh pillow and wake up with dirt
everywhere. Some people even got dust pneumonia and died. People did not like this so it caused mass-migration.
After we did a experiment with seed's dirt and Mini tractor's then put 4 seeds in 3 rows. We then watered the
seeds in three different ways. We used a spray bottle for sprinkler irrigation, a container full of water for flood
irrigation, and container full of water with a spout at the end for drip irrigation. We recorded our results and
found out sprinkler and drip were the best for our crops. But it depends on what region you live in. I hope you
learned from this.
Sincerely, Sara
Dear Pen Pal,
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For our River X Change I had learned about flood irrigation, drip irrigation, and sprinkler irrigation. I also
learned that sprinkle irrigation is the best for the world and our crops. Flood irrigation uses too much water and
is not even with other crops. So some would get too much water and some would not get enough water. Drip
irrigation is too expensive because the pipes are very special and they are easy to break. In the winter they might
freeze and bust. Then you have to buy them again and you waste a lot of money.
Groundwater
Hi guys,
We have been studying aquifers. An aquifer is an under ground layer of water bearing rock or other material.
Our aquifer is becoming depleted because of how much we rely on it. We have also learned a lot about
groundwater and infiltration. Groundwater is water located beneath the Earth's surface between soil particles
and rocks. When rain falls on a permeable surface it is absorbed and becomes groundwater. If the surface is
impermeable then the water will become runoff and flow into a nearby river. Infiltration is simply the process of
water being sucked up by a permeable surface.
Drinking Water
Dear Pen Pal,
A week ago on the 22nd we had a guest speaker named Ms.Erin she came and talked to us about drinking
water. We get our water from the Rio Grande and aquifers. We get 60% of our water from the Rio Grande and
40% of water from the aquifers. We didn't start using the water from the Rio Grande until 2008. We used to use
250 gallons a day per person, now we use 137gallons a day per person. We did an experiment with water and
found out that we use around 18,471 gallons of water in 1 year. I was so far from the correct answer and I was
very surprised. We also found out that there is only 0.003% of water available for drinking water in the world for
all 7 billion people. Did you know that the toilet uses 27.7% of water, a washer uses 21.7% of water, the shower
uses 16.8% of water, Faucet uses 15.7% of water and a leak wastes 13.7% of water. I found out that if I take
shorter showers and don't keep the water running while I brush my teeth, hopefully we can boost up the
percentage of water we get.
We waste a lot of water because of leaks. 29.9% of our water goes into toilets. Some ways to conserve water
are take short showers, check for leaks, and low flow toilets. Only 0.003% of our fresh water is available. We
thought that we had a lot of water in our aquifer when we have a little bit. We have so little because it takes a
long time for the water to replenish. Also it rains very rarely in New Mexico. There's so much rock and dirt that it
takes a long time. We would have a lot more if we conserve.
Dear, Pen Pal
Today we watched a video of water and electricity work together. It says water depends on electricity and
they need each other. So we have to help them stay together for a really long time. so we can save water and
energy. We can save them by turning of lights and talking out the phone chargers, fixing leaks, and 5 minuet
showers. I also learned that our water treat plant cleans out water.
We had another speaker talked to us about how much water we use a year in our homes. Toilets use 20.7%,
Washer 21.7%, Shower 16.8%, Faucet 15.7%, and leaks 13.9%. If there is a leak in a pipe it wastes water and it
costs more. Most of the water we drink is from our rivers, so if we use to much water we might run out later on in
our lives. We can save water in many ways one way is by checking for leaks, another way to save water is by
turning off the water when we are brushing our teeth.
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Wastewater
Hi! Last week we have been learnig about New Mexico's waste and storm water. In New Mexico the storm
water does not get cleaned, the water goes through the drain to the Rio Grande. One the other hand the wast
wates water (from the sink, shower, toilet ect.) goes to a waste water treatment plant and gets clean. First the
water goes ot this big thing where there is a screen were it gets all the trash. They have three catergories, trash,
water and sludge. to clean the sludge they spin it around so the dirt and grit falls to the bottom.To get all of the
poop out of the water the put microbes in to the water so they can ''eat it''. Then they have this light that they put
over the water. Its called ultra violet light and it kills the bad stuff. Onc the wate is all clean they send it down the
river. That is the process of cleaning the water.
Sincercly, Asia
Last Wednesday a lady from the Water Authorities and we got to seperate trash, water, and sludge. Then we
got this thing that is plastic and it has holes in it. After we put all things in the cut we put this plastic thing on top
of the cup and we put the trash in the trash and the water in the water and the sludge in the sludge. The
experiment was AWESOME. in the factories they have this thing that has a UV light to kill the microbes. Then
what they do with the water is they put it back in our Rio Grande River.
Hello its Keysean typing from Albuquerque, New Mexico and I am typing about waste water for house hold
machines and what happens to the water. I am also going to be talking about how we can prevent bad storm
water and how we clean the storm water so it can go into the river. Waste water from household machines goes
through pipes and goes to a water treatmant plant. But in storm water it goes to the storm drains and goes to the
local river. And if we litter than the storm water carries it to the storm drain and damages the river. And if we
throw things in sinks or toilets like baby wipes and sometimes trash, people have to clean it out with all the other
wastes. The water treatment plant recieves the water from the sewer and and filters it and uses all these
microorganisms and it eats the poop and farts methane gas and it powers an electric plant and the water gets
disinfected by ultraviolet light and destroys genetic bacteria and viruses. Then the clean water goes to the river
and joins all the waste water from showers,toilets,sinks, and washers. And this is what I am typing about today
and see you guys later....or girls.
Dear Pen Pal,
On Friday the 17th a lady named Ms. Sharon came and talked to us about the Water Treatment Plant and
how the wastewater gets clean. There are three things that end up at the plant. 1) Water, pee 2) Sludge (poop, and
anything that used to be food) 3) Trash. The wastewater goes through a large cycle to get clean enough for us to
drink. The water that we is connected to the toilet, the sink, the hose, and pretty much anything around your house
that has todo with water. I learned that water sometimes has a limit and we can't be greedy with the water that we
have.
Sincerely, Abbie
Field Trips
Dear Tori,
My name is Ezra, your pen pal in New Mexico. Today we went to the Rio Grand River in the Bosqe (woods) to
plant cotton wood and whip willows trees. I learned that we are in a drought because of trash, dams, and global
warming. Also I learned that these trees are dormant and provide animal habitats like Canada geese, red tailed
hawks, and porcupines. Different animals also live in the water like beavers, otters, and ducks. I got to learn
many things that I never knew before and the animals that live there. I had to use different materials and tools I
never used before. It was fun for teachers and my classmates. Mrs.Bonnie, Mr.Bill, Mr.Matthew were the names
of the people who helped us. What field trips have you taken and what did you learn?
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Sincerely, Ezra
Dear PenPal
I went to the Rio Grande or the bosque.(which means woods).We planted cotton wood trees and whip willows.
I learned that those were the only trees you could plant with the branches. I also learned how to use the tools and
how far to bury the plants. We got to eat at a very special place,on the shore of the river. I had a great time there
and hope I go there again.
Dear PenPal,
Today i went to bosque, the woods by the Rio Grande, to plant trees.The trees we planted were cotton wood ,
and wiping willow trees. When you dig,you have to dig until you reach water. Today i saw a few cranes,geese,
and Red Tail Hawk. The rangers names were Ranger Mathew, Ranger Bonnie, Ranger Bill. I learned that when
you plant a tree it has to be two time wider and when you plant the tree you have to put the tree as deep as you
can. When you bury the tree you get the back of the shovel and push down around the tree to get rid of the air
holes.
Sincerely, Anthony
I planted over 15 trees with the help of my dear friend Naomi U. I love to get dirty! My friends are really girly
and they don't like to get dirty. We used branches from the coated wood trees some were only 5 feet tall but some
were 10 feet tall!!! This is how you plant a tree... First you use a tool to dig a hole. You twist the tool and you pull
it up. You will see than there is a lot of mud. Then you take out the tool ...Oh I forgot to tell you that the tools
name is called a auger. So, you take the tool out and bang it on the ground. That will get all the mud out. You do
that tell you see water flowing. That is called a water way. When you see water pound the tree in to the ground.
Finally you cover up the whole you dug. Make sure that there is not any air holes pack it in REALLY tight. –Tori
Dear RiverXchange partner,
Last week my class went to a place called Tingely Beach. It has our Bosque behind it with interesting things
like the Russian Olive seed and thed plant the seeds and the plant are from Russia, the cottonwood tree it is native
and it has small seeds that has piece of cotton inside it and when it blooms it flows through Albuquerque, and we
even saw some geese that had some baby geese in the edge of the Rio Grande. When we were at the wetlands we
had to take tests on the water in the two different ponds the Bosque had we used PH and O and there was another
one was called trumity.
Last Wednesday we went on a field trip to Tingley Beach at the Bosque we learned about a lot of stuff
like how they develop water and how people can put trash into the water then leaving it there and don't pick
it up and throw it in the trash. We also learned about sticks then when you break the stick in the right place you
can see a star which is cool. When we were there we took a little bag and a spoon and then look what we could
find. We saw a porcupine, and a bird that was picking the tree with it's beck of it's nose then by the river we saw
cute little gooses and they had baby ducklings it was cute. Then we kept walking it was a good walk. I liked the
field trip it was fun when it was lunch time we sat by the pond then we a lot of Ducks, and Gooses. When we were
there they gave us a bingo list it was fun it was a blackout. After that we had to go it was a fun day.

RECOGNITION
We acknowledged the exceptional commitment made by presenters and field trip providers, by sending thank you
cards with quotes from student wiki writing about the activities they provided. We also acknowledged sponsors
and in-kind contributors on our website.
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NEXT STEPS
●

●

●

●

●

●

As of July 1, RiverXchange will become a program of Ciudad Soil and Water Conservation District. Amy
White will be employed as Ciudad’s Education Coordinator, and will continue to manage the program,
while Ciudad will take over all fiscal management and the program will be covered under their State
insurance policy.
We have applied for funding from several sources for 2015-2016, including:
◦
Southern Sandoval County Arroyo and Flood Control Authority
◦
Mid Rio Grande Stormwater Quality Team
◦
National Fish and Wildlife Foundation’s 5-Star Urban Waters grant
Teacher Workshop:
◦ Each year we invite a guest speaker to keep the workshop fresh for teachers who have participated for
several years. Next year we hope to feature a puppeteer who will give teachers ideas for incorporating
puppetry into student presentations to deliver their message in a unique and creative way.
Partnerships:
◦ Require teachers to communicate by phone with their partner twice a semester.
◦ Provide a “rubric” to guide teachers through the types of information they need to find out from each
other and planning issues they should discuss.
◦ Partner teachers more systematically for mentoring and/or technologies available to them.
Curriculum:
◦ Revise the curriculum to include more engineering-focused activities to align with Next Generation
Science Standards.
◦ Revise wiki format based on teacher feedback: make format simpler, more like a blog for each class,
and give all participating classes access to all the blogs.
◦ Continue to encourage audio, video, or other presentation formats as an option instead of only writing
assignments.
Assessment:
◦ Instead of a quiz for each unit, next year we plan to do a simplified online pre and post survey.
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APPENDIX 1: CURRICULUM
Welcome to RiverXchange... learning and sharing across borders!
RiverXchange is about communication and developing 21st Century Skills while learning about our watersheds!
Each class will be partnered with one or more classes in a different state. The big idea is to communicate with
your partners at least twice each semester by posting projects on your shared wiki website and responding
to what your partners have posted.
A firm "handshake" will get your partnership off to a great start! As soon as you get your partnership assignments,
you MUST contact each other by phone, Skype, or FaceTime, to establish a working relationship. Most
importantly, you will set two dates each semester for sharing your projects, and let your partner know what
you plan to do. Then, post these dates on the Teacher Collaboration page of your wiki, which can be seen only by
wiki administrators.
The curriculum in the following pages is what New Mexico teachers will be doing throughout the year, and is a
rich resource for teachers in other states. However, many partner teachers will be doing other excellent river and
watershed-related projects and will post about these on the wiki instead. Our goal is that students be able to
understand and discuss all of the Big Water Questions by the end of the year.

The Big Water Questions
Understanding a Watershed
 What is a watershed?
 Where does your community’s stormwater go?
 How can surface water become polluted?
 How does the water cycle relate to weather?
 What role do forests play in a watershed?
 What role do wetlands play in a watershed?
 What actions can all of us take to keep water clean?
Water in Our Society
 In what ways does our society use water?
 From what source does your community get its drinking water?
 Does everyone have the right to use as much water as they want?
 What actions can all of us take to conserve water?
 How are groundwater and surface water connected?
 How can groundwater become polluted?
 Where does your community’s wastewater go?
 What is the difference between wastewater, stormwater, and drinking water?
River Ecosystem
 How does water affect living things in an ecosystem?
 What are some of the ways scientists can determine the health of a river, lake, bay or ocean?
 What are some of the ways humans have changed rivers or other aquatic ecosystems?
 What actions can all of us take to improve the health of our ecosystem?
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Student Assignments:
All of the lessons in our curriculum include a “Student Assignment” which can be expressed through writing,
photos, video, audio, PowerPoint, or other projects. The only requirement is that you post two projects each
semester, and respond to what your partners have posted. This new format supports the essence of our
program - meaningful sharing between classes.
Suggestions include:
 Create a public service announcement
 Create a news cast with various reporters discussing different areas
 Create a short documentary
 Create an animation (using a tool such as kid pix)
 Create a PowerPoint presentation
 Write a poem
 Write a book report for one of the suggested books
 Create a poster and post a photo of it on the wiki
We know that with all the other pressures in schools today, it may be difficult to find time to share on the wiki.
Here are some suggestions we have gathered over many years of working with teachers on this great program.
Strategies for making the most of limited computer time:
1. Take videos on your smartphone, then post them yourself to group pages
2. Take pictures of posters or hand written assignments, then post to group pages.
3. Do a whole class project/posting using the Promethean or Smart Board. For instance, write down all
the things that can pollute our river, group them by source/non-source, identify which ones the kids can
help prevent, save and post the final diagram in each of the groups on the wiki.
4. Read postings from partners using Promethean or Smart Board, as a “Friday fun day” activity on
the weeks they have posted. This could be done as a reading aloud/public speaking exercise.
5. Identify and train one student from each group to be the “tech leader.” Have just these students use
the limited classroom computers to post the group projects.
6. Encourage posting from home as homework. Just be sure to monitor what was posted the next
day. Even if not all students have computers at home, some will. Consider dividing students up so that at
least one person in each group has computer access at home, and they could become the “tech leader.”
Strategies for planning and integrating with other curriculum:
1. When looking at your plans for the year, for all subjects, keep RiverXchange in mind. Remember, if you
want to post “out of order” that is fine!
2. Modify the style of writing to match what you are planning to cover at that point in the year.
3. Posting shortly after a guest speaker comes to your class is recommended, so you could also consider
rearranging your language arts curriculum (and scheduling your computer lab time) to coordinate with
times when presenters are scheduled.
4. Whatever subject you enjoy the most, see how you can use RiverXchange to enhance it.
a. Social studies: history of why early settlers lived where they did, economic impact of rivers and
water, use of water by industries
b. Math: calculate water use, waste, length of rivers, etc
c. Science: volume, density, states of matter
d. Language arts: writing is obvious but also poetry, reading informational texts, public speaking
e. Other specialized topics such as engineering, careers, art, music
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New Mexico Curriculum Overview
Remember, partners in other states may be doing their own curriculum, but we hope you will be able to have good
discussion on several of these topics over the course of the year. You may also want to combine some of the
lessons so that students do a project that incorporates elements of multiple topics from the curriculum. For
example, you could have students write about their river’s geography while also talking about its watershed and
ways to keep pollution out of it.
Unit 1: Understanding a Watershed
1. River Geography
2. Watershed Model
3. Infiltration and Runoff
4. Forests and Wetlands
Unit 2: Water in Our Society
5. Commercial Uses of Our Rivers
6. Drinking Water
7. Groundwater
8. Wastewater
Unit 3: River Ecosystems
9. Field Trip (with pre and post activities)

Unit 1: Understanding a Watershed (September-December)
Project 1: River Geography
Student Assignment
Write a friendly letter to your partners (on your group page) or create another type of project, explaining:
a) what a watershed is
b) the name of your river - this is also the name of your watershed!
c) the journey of your river from its headwaters to the ocean
d) what the river is like in your area - big/small, clear/muddy, fast/slow?
e) how much precipitation your area receives each year, and what season gets the most precipitation
Informational Texts
 Follow the Water from Brook to Ocean, by Arthur Dorros or Paddle-to-the-Sea, by Holling C. Holling
 “Rains make a dent in drought ranking” article. http://www.abqjournal.com/439037/news/rains-quenchmuch-of-the-state.html
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Read the book, Follow the Water from Brook to Ocean, by Arthur Dorros (about the Colorado River) OR
Paddle-to-the-Sea, by Holling C. Holling (most U.S. School or public libraries have one or the other, or
they can be purchased online). Explain how water flows from smaller bodies of water into a larger body.
Introduce the concept of a watershed as the land area that drains into a body of water, and explain that
this is where surface water comes from.
2. Show students the U.S. Watersheds Map (see link below), pointing out your watershed and your partners'
watershed. Talk about the significance of the Continental Divide in North America, and show them
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3.

4.

5.
6.
7.
8.
9.

where it is in New Mexico. Ask students “Is every place in the world part of a watershed?” Even if there
are no hills or mountains, and there is no visible surface water, every place IS in a watershed because
precipitation that falls on that land area eventually drains somewhere.
Have students identify your river or stream on a large classroom map, and show them where your school
is located in relation to your river (north, south, east, west). Figure out where your river or stream starts
(headwaters), what tributaries flow into it, and what ocean it flows into at its delta (many students may
not know that the Gulf of Mexico is part of the Atlantic Ocean).
Point out what towns (if any) are upstream from you and discuss how they could affect your water
(quantity and quality) either positively or negatively. Discuss what towns are downstream (if any) and
how your town could affect their water, either positively or negatively. Trace your river's path to the
ocean, recording each body of water it passes through.
Locate your school and your partners' school on the Precipitation Map (see link below). How many
inches of precipitation does your area receive? Compare with your partner’s ecosystem.
Discuss seasons, timing of your area’s precipitation, the altitude of your area and how these affect
weather. Explain how precipitation and snowpack affect the river.
Show students the Major Cities and Rivers Map (see link below), and ask them why they think so many
big cities are located near major bodies of water.
Optional: If you have time, students (or groups of students) could research major flora and fauna in
different regions along the length of your river or tributaries and create a picture postcard from that place.
Or, they could write a story about a journey down the river.
Optional: New Mexico classes -- for more information about the Rio Grande watershed in New Mexico,
show students the Everything is Connected in a Watershed poster (in teacher packet), then visit the All
About Watersheds website (see link below) to explore the interactive version.

Vocabulary












Watershed: The land area from which snowmelt and rain drain into a river, lake or other body of
water. Also known as a drainage basin or catchment.
Surface water: Water collected on the ground or in a waterbody such as a stream, river, lake, wetland or
ocean.
Continental Divide: A drainage divide on a continent (in the U.S., the Rocky Mountains) such that the
drainage basin on one side of the divide feeds into one ocean or sea, and the basin on the other side either
feeds into a different ocean or sea.
Headwaters: The source of a river (where it starts).
Tributary: A creek, stream, or river which feeds a larger stream or river or a lake.
Delta: The mouth of a river (so named because it is triangle-shaped like the Greek capital letter Delta).
Desert: A region that receives less than 10” of precipitation per year.
Precipitation: All the water that falls from the sky, in solid or liquid form, such as rain, snow or hail.
Snowpack: The amount of snow that accumulates annually in a mountainous area.
Floodplain: Land that may be submerged by flood waters, or a plain built up by materials deposited by a
river.

Materials
 U.S. Watersheds map: http://maps.howstuffworks.com/united-states-watersheds-map.htm
 Precipitation Map: http://www.wrcc.dri.edu/pcpn/us_precip.gif
 Major Cities and Rivers Map: http://cgee.hamline.edu/rivers/Resources/watershedmaps/quiz3.htm
 Optional: Everything is Connected in a Watershed poster and All About Watersheds website link:
http://allaboutwatersheds.org/poster/poster_view
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Assessment Questions (these are the questions students will be asked on the online quizzes)
WHAT IS A WATERSHED (ALSO KNOWN AS A CATCHMENT OR DRAINAGE BASIN)? CHOOSE ONE ANSWER.
It is a building where we store water.
It is an area of land that drains to a river, lake, bay or ocean.
It is a water body such as a river, lake, bay or ocean.
I don’t know.
HOW MUCH PRECIPITATION DOES YOUR COMMUNITY RECEIVE EACH YEAR? CHOOSE ONE ANSWER.
less than 10 inches (correct for Albuquerque and Rio Rancho)
11-30 inches (correct for Santa Fe and Edgewood)
31-40 inches
more than 40 inches
I don’t know.
WHERE DOES YOUR RIVER START? CHOOSE ONE ANSWER.
New Mexico
Utah
Texas
Colorado (correct for Rio Grande)
Gulf of Mexico
Other _________
INTO WHAT OCEAN DOES YOUR RIVER EVENTUALLY FLOW? CHOOSE ONE ANSWER.
Pacific Ocean
Indian Ocean
Atlantic Ocean (correct for NM)
Arctic Ocean
Other_________

Project 2: Watershed Model

For NM classes, this is presented by a guest speaker. For partner classes, we encourage you to see if you
can find someone from a local agency who has an watershed model, such as the Enviroscape.
Student Assignment
Write a persuasive paragraph, or create another type of project, about why it is important to keep stormwater
clean and what we should do.
Informational Texts
 "Dead Zone" article. http://www.sciencenewsforkids.org/2012/03/suffocating-waters/
 "Garbage Man of the River" article. http://www.cnn.com/2013/04/18/us/cnnheroes-pregracke-riversgarbage
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Watch The Human Solution to Water Pollution video (see link below).
2. Schedule a guest speaker to bring a model of a watershed, OR make your own using the activity on the
back of the USGS poster – Watersheds: Where We Live (the poster may be shown on a smart board – see
link below, and a printable copy of the activity is on your wiki).
3. Discuss how the gutters in our streets lead to storm drains, which often lead directly to the nearest body
of water. Discuss the difference between stormwater and wastewater (from household drains and
toilets). Find out how your community handles stormwater – is it combined with a municipal wastewater
(sewage) system?
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4. Read news articles (see links below) about garbage in rivers and dead zones caused by nutrients in
agricultural runoff. Review the Top Ten Ways to Protect Our Precious Water handout (in teacher packet),
and brainstorm other ways to reduce nonpoint-source pollution.
5. Optional: For a great math-based extension activity, try Don't Trash Our Rio (in teacher packet) where
students learn how much trash is pulled from Albuquerque's storm drain system yearly, and calculate how
many trash bags or classrooms it would fill. Even though it is based on an Albuquerque news article, this
activity is applicable to any area that has a storm drain system.
6. Optional: Watch The Majestic Plastic Bag video (see link below).
7. Optional: New Mexico classes, watch Segment 3 of the Mid Rio Grande Stormwater Quality Team’s
educational video (link below) to learn about Albuquerque’s and Rio Rancho’s stormwater system.
8. Optional: Partner classes, Google “stormwater” in your area and see what information is there. Water
districts, the Departments of Heath and Environment etc. have many educational resources.
Materials
 The Human Solution to Water Pollution video: http://sscafca.org/teacher-resources/
 Top Ten Ways to Protect Our Precious Water handout (in teacher packet and on wiki Curriculum page)
 Watershed model such as Enviroscape, OR USGS poster – Watersheds: Where We Live (the poster is
available at http://water.usgs.gov/outreach/Posters/watersheds/grade.html and a printable copy of the
activity is on your wiki) and supplies:
o Butcher paper (or newspaper) and plastic wrap
o Several large baking pans or plastic containers (clear ones can be reused for Project 4:
Groundwater)
o Waterproof marker
o Spray bottles filled with water
o Small plastic houses, cows and cars (or little pieces of modeling clay to represent these)
o Cocoa powder and colored drink powders
 Optional: Don’t Trash Our Rio activity (in teacher packet)
 Optional: The Majestic Plastic Bag video: http://www.youtube.com/watch?v=GLgh9h2ePYw
 Optional: Segment 3 of the Mid Rio Grande Stormwater Quality Team’s educational video:
http://www.keeptheriogrand.org/downloads.htm
Vocabulary
 Watershed: The land area from which snowmelt and rain drain into a river, lake or other body of
water. Also known as a drainage basin or catchment.
 Point-source pollution: Water pollution coming from a single point, such as a sewage-outflow pipe or a
factory.
 Nonpoint-source pollution: Water pollution coming from a wide land area, not from one specific
location. Occurs when rainwater, snowmelt, or irrigation runs off plowed fields, city streets, or suburban
backyards, picking up soil particles and pollutants, such as nutrients, pesticides, and other chemicals.
 Storm drain: A drain, often under sidewalks, designed to collect excess rain and groundwater from
impermeable surfaces such as streets, parking lots, sidewalks, and roofs. Also known as a storm sewer.
 First flush: The first surface runoff of a rainstorm. This is when we see the highest levels of pollution in
water entering the storm drains.
 Stormwater: Runoff from a storm which either flows directly into a water body or is channeled into
storm drains, which eventually discharge to surface waters.
 Wastewater: All the water that goes down a drain into a municipal sewer system or septic system. Also
known as sewage.
Assessment Questions (these are the questions students will be asked on the online quizzes)
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WHEN IT RAINS, WHERE DOES YOUR COMMUNITY’S STORMWATER GO? CHOOSE ONE ANSWER.
It goes through storm drains into a river, lake, bay or ocean without being cleaned. (correct for NM)
It goes to a wastewater treatment plant to be cleaned. (may be correct for other areas)
I don’t know.
HOW CAN SURFACE WATER (LIKE A RIVER, LAKE, BAY OR OCEAN) BECOME POLLUTED? CHOOSE ALL
ANSWERS THAT APPLY.
Wind can blow trash into surface water.
Stormwater can carry dog poop and chemicals from roads and parking lots into surface water.
All of the pollution comes from factories.
Soil can erode after a forest fire, and then stormwater can carry the soil into surface water.
All of the pollution comes from just a few people.
WHAT ACTIONS CAN ALL OF US TAKE TO KEEP WATER CLEAN? CHOOSE ALL ANSWERS THAT APPLY.
We can pick up trash.
We can pick up dog poop.
We can use extra fertilizers and pesticides right before it’s going to rain.
We can wash our car at a car wash so that the dirty water gets cleaned and recycled.
We can take oil to be recycled instead of dumping it on the ground.
If a car is leaking fluids, we can wash the chemicals off the driveway and into the gutter.
We can sweep grass clippings and trash into a storm drain.

Project 3: Infiltration and Runoff
Student Assignment
Where does rainwater go when it falls on your school grounds? Write a RACE paragraph, or create another
type of project, using evidence from your mini-field trip around the school.
Informational Texts
 USA Today article. La Niña Brings Flood Risks, Drought to the West (a printable copy is on your wiki).
 LA Times article. 3 days after rain, beach water can still make swimmers ill, study says
http://www.latimes.com/science/sciencenow/la-sci-sn-beach-advisories-storm-runoff-20140303story.html#axzz2v99eazt7 (a printable copy is on your wiki).
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Listen to the Water Cycle Song (see link below). You may want to print out the lyrics for students (a
printable copy is on your wiki). Review the six major components of the water cycle: precipitation,
runoff, infiltration, evaporation, transpiration, and condensation.
2. Discuss how the sun’s energy starts the whole process, and how the water cycle relates to weather,
recalling the amount and timing of your area's precipitation.
3. Point out that when precipitation hits the ground, it can either run off, sink in (infiltration, also known as
percolation) or evaporate back into the air. Explain how all plants move water from the ground to the air
through the process of transpiration.
4. Read the USA Today article (see link below) and discuss how La Niña and El Niño bring dry weather or
wet weather to your area. Discuss what happens in different areas of the school when you have too much
rain – are there areas that flood?
5. Using Investigating the School Grounds (a printable copy is on your wiki) as a guide, take students on a
“mini field trip” to investigate where rainwater goes on your school grounds to observe changes in land
contours, and the location of downspouts and catchment areas. Discuss where runoff appears to be
occurring, what affects infiltration, and the difference between permeable and impermeable surfaces.
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6. Discuss how storm drains carry pollution from impermeable surfaces into the nearest body of water,
whereas the process of infiltration into permeable surfaces helps filter out pollution.
7. Discuss how runoff can cause flash floods. In Albuquerque, concrete-lined arroyos are very dangerous
because runoff comes from a larger area and the water moves very fast – people have drowned. In Rio
Rancho, the arroyos in their natural state are generally safe unless rain clouds are visible.
8. Optional: For a math-based extension, test infiltration on various surfaces, using Does it Soak Right In?
(a printable copy is on your wiki) as a guide. Graph the data as a class to build data analysis skills.
Materials
 Investigating the School Grounds activity (a printable copy is on your wiki)
 Water Cycle Song: http://www.abcwua.org/education/music/water%20cycle%20song.mp3
 Water Cycle Song lyrics (a printable copy is on your wiki)
 Optional: Does It Soak Right In? activity (a printable copy is on your wiki)
o A soup can for each group, all the same size, with both ends cut off
o Stopwatches
o Rulers
o Measuring cups
Vocabulary
 Precipitation: All the water that falls from the sky, in solid or liquid form, such as rain, snow or hail.
 Runoff: The rain or snow that does NOT sink into the ground, that runs off the land into a river, lake or
other body of water (often carrying dirt and pollution with it).
 Infiltration: The process of water sinking down into the ground to refill the aquifer. Also called
percolation.
 Evaporation: The process by which water changes from liquid to vapor (water in a puddle, river, lake,
ocean, or other body of water evaporates into the air).
 Transpiration: The process by which water comes out of the leaves of plants, primarily through
openings in the leaves, and goes into the air.
 Condensation: The process by which water changes from vapor to liquid (water in clouds condenses to
form rain).
 Impermeable surface: A material that water can NOT soak into (or infiltrate); also called an impervious
surface.
 Permeable surface: A material that water can soak (or infiltrate) into; also called a pervious surface.
 Flash flood: A rapid flooding (less than six hours) of low-lying areas (such as washes, rivers, dry lakes,
basins), caused by heavy rain, snow or sudden ice melt in surrounding areas.
 Arroyo: A Spanish word for a drainage ditch, gully or ravine which was carved by water drainage.
Student Assessment Questions (these are the questions students will be asked on the online quizzes)
HOW DOES THE WATER CYCLE RELATE TO WEATHER? CHOOSE ALL ANSWERS THAT APPLY .
The water cycle determines our daily weather, bringing more or less precipitation at certain times
of the year.
If the water cycle speeds up, the weather gets better.
The water cycle can bring long-term weather patterns like La Niña and El Niño.
If the water cycle stops, the weather will stay the same.
The water cycle has no effect on our weather.
WHAT ARE THE SIX MAJOR COMPONENTS OF THE WATER CYCLE? CHOOSE ALL ANSWERS THAT APPLY.
evaporation
condensation
participation
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precipitation
transpiration
flotation
infiltration (or percolation)
anticipation
runoff

Project 4: Forests and Wetlands
Student Assignment
Write a persuasive paragraph, or create another type of project, about why wetlands and forests are important
in our watersheds.
Informational Texts
 ABQ Journal article. River Diversions Halted Due to Burn Scar Runoff (a printable copy is on your wiki).
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Watch The Adventures of Junior Raindrop video (see link below) to learn about how vegetation helps
prevent erosion.
2. Read the ABQ Journal article (a printable copy is on your wiki) about erosion from wildfires polluting the
Rio Grande.
3. Do the Wetland Model activity from the back of the USGS poster – Wetlands: Water, Wildlife, Plants (the
poster may be shown on a smart board – see link below, and a printable copy of the activity is on your
wiki) to examine the effects of a wetland in reducing erosion and controlling flooding.
o To model forests in the watershed, stick cotton balls in the clay and repeat the experiment again
to see that the muddy water gets even cleaner as it travels through the “forest.”
4. Even in desert areas like New Mexico, there are wetlands, and riparian areas. Many are constructed
(man-made) specifically for cleaning stormwater. Discuss how these areas also support a diverse
community of living things, and how many people used to think wetlands were not important. In fact,
they would fill them in with soil and build right on top of them!
5. Find books from your library on different kinds of wetlands, and discuss the differences in wildlife and
plant communities they support – OR watch the NatureWorks video (see link below).
6. Optional: Do the Water Treatment Plants activity (see link below) to see how celery sticks, like wetland
plants, can help filter water by absorbing pollution. This activity is very quick to set up, then just wait
one day to see what happens.
7. Optional: New Mexico classes, watch Segment 2 of the Mid Rio Grande Stormwater Quality Team’s
educational video (link below) to learn how stormwater from our roadways is handled, and how a
constructed wetland helps clean stormwater.
Materials
 The Adventures of Junior Raindrop video: http://www.archive.org/details/Adventur1948
 USGS poster – Wetlands: Water, Wildlife, Plants. The poster is available at
http://water.usgs.gov/outreach/Posters/wetlands/middle.html, and a printable copy of the activity is on
your wiki.
 Supplies:
o Small rectangular plastic storage containers, or baking pans or paint trays
o Modeling clay
o Small pieces of carpet
o Cotton balls

Page 46

2014-2015 Report





NatureWorks video http://video.nhptv.org/video/1491178229
Optional: Water Treatment Plants activity (a printable copy is on your wiki)
o Celery sticks
o Cups of colored water
Optional: Segment 2 of the Mid Rio Grande Stormwater Quality Team’s educational video:
http://www.keeptheriogrand.org/downloads.htm.

Vocabulary
 Erosion: The process in which a material (such as a river bank) is worn away by water or air, often due to
the presence of abrasive particles in the stream.
 Wetland: An area such as a marsh or swamp that is covered with shallow water or where the soil is
naturally soaked with water.
 Riparian area: The area around the banks of a natural body of fresh water, where the vegetation and
landscape is directly influenced by that water.
Student Assessment Questions (these are the questions students will be asked on the online quizzes)
WHAT IS A WETLAND? CHOOSE ONE ANSWER.
A water theme park.
An area that is covered with shallow water or where the soil is naturally soaked with water.
Land that is covered or soaked with water by farmers, to irrigate their crops.
A rainforest.
I don't know.
WHAT ROLE DO WETLANDS PLAY IN A WATERSHED? CHOOSE ALL ANSWERS THAT APPLY.
Wetlands just smell bad and breed mosquitoes.
Wetlands support a diverse community of plant and animal life.
Wetlands just take up space where we want to build houses.
Wetlands help control flooding by storing the runoff and releasing it slowly.
Wetland plants help clean stormwater before it goes into a river, lake, bay or ocean.
Wetland plants help clean our community's wastewater.
WHAT ROLE DO FORESTS PLAY IN A WATERSHED? CHOOSE ALL ANSWERS THAT APPLY.
Forests help control flash flooding and erosion by holding the soil in place.
Forests just suck up all the water that should be going into our rivers and lakes.
Trees near rivers and lakes shade the water and help keep it cool.
Forests just cause forest fires.
Forests support a diverse community of plant and animal life.

Unit 2: Water in Our Society (January-May)
Project 5: Commercial Uses of Our Waterways

For NM classes, this is presented by a guest speaker from the county's Cooperative Extension. For partner
classes, we encourage you to see if you can find someone from a local agency or business who can present
on this topic.
Student Assignments
Write an informational paragraph or a friendly letter to your partners, or create another type of project,
explaining:
a) How was the river (or other waterway) important when people first settled in your community?
b) How has your waterway been used by people for commerce (to make money) in your community's history?

Page 47

2014-2015 Report
c) Do some people still rely on the waterway for their jobs, such as farming, fishing, shipping, or recreation?
d) What technologies have people developed to solve water problems in your area (like drilling wells,
building dams, locks, and fish ladders, different kinds of irrigation, or technologies to conserve water or
prevent pollution?)
Informational Texts
 ABQ Journal article. Deal Allows Farmers to Sell Irrigation Water (printable copy on your wiki).
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Research the major commercial use(s) of your river/waterway (such as agricultural irrigation,
shipping/transportation, electricity, fisheries and/or recreation) and invite a guest speaker to present, or
find an activity that relates. In New Mexico, the only major commercial use of the Rio Grande is
agriculture – 80% of the water goes to irrigation!
2. Discuss how these commercial uses influenced the location/history of your community, and how these
users can also help a community conserve water and keep water clean (such as conserving water when
irrigating, controlling erosion, keeping boat engines in good repair).
3. Discuss how people have developed technological solutions to solve water problems. For example, many
ancient settlements in the West were abandoned because of lack of water, but irrigation technology has
made it easier to survive. Dams have made it easier to control the flow of rivers, reservoirs store water,
and fish ladders are built so that dams don't prevent their migration. High-efficiency toilets and other
appliances help conserve water.
4. In NM, discuss the acequia system which was put in place by the Pueblo people and early Spanish
settlers. Watch one of the YouTube videos, or read an article about water rights (see links below).
5. Show students the USGS poster - Navigation: Traveling the Water Highways (see link below, and a
printable copy of the activity is on your wiki). Discuss how some communities use their river for
transportation, while New Mexico rivers are used mainly for agricultural irrigation. New Mexico students
may not be familiar with dams, locks and boats traveling on the river. If your river is used for
transportation, you may want to do the River Profile activity on the back of the poster.
6. Optional: Water Ripples games (see link below). Review ways our society uses water, particularly in
agriculture.
7. Optional: Water Rights. Using the Pass the Jug activity guide (see link below), act out the two different
methods of assigning water rights to all the water users. Discuss the difference between the Riparian
Rights and Prior Appropriation doctrines. Research the history of water rights in your community and
compare the differences in water rights issues with your partners' area. Prior Appropriation is used in the
western states, which receive far less precipitation. Revisit the Precipitation Map and discuss why this
makes a difference. Read about farmers being allowed to sell their water rights to allow more water for
the ecosystem.
Materials
 USGS poster - Navigation: Traveling the Water Highways. The poster is available at
http://water.usgs.gov/outreach/Posters/navigation/grade.html, and a printable copy of the activity is on
your wiki.
 Optional: Water Ripples games.
http://aces.nmsu.edu/ces/watertaskforce/water%20ripples%20gameshow%20quiz/index.html
 Optional: Water Rights
o Pass the Jug activity: http://www.earthsciweek.org/forteachers/passthejug_cont.htm
o Precipitation Map: http://www.wrcc.dri.edu/pcpn/us_precip.gif
o Ancient Irrigation video: http://www.youtube.com/watch?v=RUv2Tz1ayTc
o Ditch Cleaning at Arroyo Hondo video: http://www.youtube.com/watch?v=YyqxdbsEObU
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Vocabulary
 Irrigation: Watering crops. When natural precipitation is not enough for crops, farmers use flood
irrigation (common in New Mexico), drip irrigation and/or overhead sprinklers.
 Acequia: An irrigation ditch used to distribute water from rivers to farms. Most are simple ditches with
dirt banks, but they can be lined with concrete. An important form of irrigation in the development of
agriculture in the American Southwest.
 Erosion: The process in which a material (such as a river bank) is worn away by water or air, often due to
the presence of abrasive particles in the stream.
 Dam: A barrier built across a river to hold water back; sometimes used to generate electricity.
 Lock: A chamber with gates that close off for raising and lowering boats on a river or canal.
Student Assessment Questions (these are the questions students will be asked on the online quizzes)
HOW HAS WATER INFLUENCED HUMAN SETTLEMENTS AND CULTURE? CHOOSE ALL ANSWERS THAT APPLY.
Humans have usually settled near water for drinking, farming, fishing, to put out fires, and/or
transportation.
Humans have usually just settled wherever they want, without worrying about water.
Humans have sometimes abandoned their settlements if there was not enough water.
Humans have developed new technologies over time to solve water problems.
WHAT ARE THE MAJOR COMMERCIAL USE(S) OF YOUR RIVER? CHOOSE ALL ANSWERS THAT APPLY.
Commercial fishing
Shipping/transportation
Agricultural irrigation (correct for NM)
Commercially operated recreation
Electricity generation
Other ___________
WHAT CAN THESE COMMERCIAL USERS DO TO CONSERVE WATER OR PREVENT POLLUTION OF OUR WATER
RESOURCES?

Project 6: Drinking Water

For NM classes, this is presented by a guest speaker from the water utility. For partner classes, we
encourage you to see if your local utility can send someone to present.
Student Assignments
Write a persuasive paragraph (or create another type of project) explaining why it is important to conserve
water, and what we should do.
Informational Texts
 Jacksonville Journal Courier article. City Cracking Down on Water Use (a printable copy is on your
wiki).
 ABQ Journal articles (several on drought and drinking water; printable copies on your wiki).
 “Americans use twice as much water as they think they do, study says” article.
http://www.latimes.com/science/sciencenow/la-americans-underestimate-personal-water-usage-studysays-20140227-story.html#axzz2v99eazt7 (printable copy on your wiki)
 A Long Walk to Water, by Linda Sue Park (2010: Clarion Books, 128 pages)
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
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1. Discuss the Indoor Water Use graph (see link below), emphasizing that all of these activities use clean
drinking water. Explain that in homes and other buildings there is one set of pipes that bring clean
drinking water into the home and a different set of pipes that takes the dirty water away. Be sure to
mention that in many parts of the country (like in NM) people use almost as much for watering plants
outdoors as all their indoor water use combined. Discuss how xeriscape and watering during the coolest
part of the day can help.
2. Schedule a guest speaker to present on where your drinking water comes from, how it is treated to make it
safe for drinking, and/or ways to conserve water. OR research where your drinking water comes from,
and do The Value of Water activity from the back of the USGS poster - Water: The Resource That Gets
Used & Used & Used For Everything (see link below, and a printable copy of the activity is on your
wiki). Students will examine their water use by using play money to record their daily usage, then
brainstorm how to conserve. For a math-based extension activity, you can graph the data as a class to
build data analysis skills.
3. Discuss how flooding or drought can affect your community's drinking water. Look for articles in your
local paper, or read one of the suggested articles (printable copies are on your wiki). The Jacksonville
Journal Courier article talks about flooding in Illinois, while one ABQ Journal article talks about the
emergency water restrictions in Las Vegas, NM. Other ABQ Journal articles discuss Albuquerque and
Santa Fe drinking water projects and the current drought.
4. Optional: Water Footprint. Calculate your impact using an online tool (see link below).
5. Optional: Water Use in Other Countries. To learn more about water use in other countries, invite a guest
speaker from Water for People (see link below) and/or watch the Water for Life video, and/or read the
book A Long Walk to Water, by Linda Sue Park. Compare average indoor water use in the U.S. to that in
other nations.
6. Optional: The Water-Energy Connection. Show students the Power Couple video and/or water-energy
posters to learn about the connection between electricity and water use, then do the activity (see links
below.).
Materials
 Indoor Water Use Graph http://www.epa.gov/WaterSense/pubs/indoor.html
 USGS Poster – Water: The Resource That Gets Used & Used & Used For Everything. The poster is
available at http://water.usgs.gov/outreach/Posters/water_use/grade.html, printable copy of the activity is
on your wiki.
 Optional: Water Footprint Calculator
o http://kidsblogs.nationalgeographic.com/greenscene/2010/08/water-footprint-calculator.html
 Optional: Water Use in Other Countries
o Speaker: http://www.waterforpeople.org/assets/pdfs/committees/water-for-people-committee.pdf
o OR Water for Life video: http://www.archive.org/details/Unworks-MTV-WFL
 Optional: The Water-Energy Connection
o Power Couple: The Shocking True Story of Water and Electricity video, with viewers’ guide and
posters. http://www.abcwua.org/education/Energy_Water_Nexus.html
o Understanding the Energy Demand of Bottled Water.
http://www.eeweek.org/assets/files/water_and_energy/3%20%20Understanding%20the%20Energ
y%20Demand%20of%20Bottled%20Water_5-8%20Lesson%20Plan.pdf
Vocabulary
 Drinking water: Water that has been purified to standards set for human consumption.
 Xeriscape: The use of low water use plants in landscape (not “zeroscape”.) Xeros is Greek for “dry.”
 Conserve: To use something wisely; not wasting.
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La Niña: An irregularly occurring movement of deep cold water to the ocean surface along the western
coast of South America that brings less precipitation to the southern U.S. and more to the northern U.S.
El Niño: An irregularly occurring flow of unusually warm surface water along the western coast of South
America that brings more precipitation to the southern U.S. and less to the northern U.S.

Student Assessment Questions (these are the questions students will be asked on the online quizzes)
FROM WHAT SOURCE DOES YOUR COMMUNITY GET ITS DRINKING WATER? CHOOSE ALL ANSWERS THAT
APPLY.
clouds
glaciers and icebergs
groundwater/aquifer (wells) (correct for all NM communities)
lake
ocean
river (correct for Albuquerque and many other places, but NOT Rio Rancho or Edgewood)
WHICH OF THESE ACTIVITIES USE DRINKING WATER? CHOOSE ALL ANSWERS THAT APPLY.
washing dishes
brushing teeth
showering
drinking
watering yard with rainwater
watering yard with a hose
flushing toilets
washing clothes
DOES EVERYONE HAVE THE RIGHT TO USE AS MUCH WATER AS THEY WANT? CHOOSE ONE ANSWER.
Yes, we can use as much as we want as long as we can pay for it.
No, we need to be careful not to use too much because it is a limited resource that must be shared.
I don’t know.
WHAT ACTIONS CAN ALL OF US TAKE TO CONSERVE WATER? CHOOSE ALL ANSWERS THAT APPLY.
Drink less water.
Take shorter showers.
Drink bottled water or juice instead.
Turn off the water when brushing your teeth.
Water outdoor plants during the coolest part of the day so less evaporates.
Water outdoor plants during the hottest part of the day.
Fix leaking faucets, toilets and outdoor water pipes.
HOW CAN DROUGHT OR FLOODING AFFECT OUR DRINKING WATER? CHOOSE ALL ANSWERS THAT APPLY.
Flooding just means there is more drinking water available for everyone.
Drought means there is less drinking water available for everyone.
Drought and flooding do not affect our drinking water.
Floodwater is dirty and can contaminate drinking water supplies or ruin equipment.

Project 7: Groundwater
Student Assignment
How are groundwater and surface water connected? Write a RACE paragraph, or create another type of
project, using what you learned from the aquifer model.
Informational Texts
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ABQ Journal article. State: Kirtland Jet Fuel Leak Massive (printable copy is on your wiki)
ABQ Journal article. KAFB Ramps Up Fuel Spill Cleanup (printable copy is on your wiki)

Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Watch The Story of Groundwater video (see link below) to learn the difference between groundwater
and surface water.
2. Show students the Major U.S. Aquifers map (see link below) and locate your aquifer.
3. Do the activity Recharge-Discharge from the back of the USGS poster – Groundwater: The Hidden
Resource (the poster may be shown on a smart board – see link below, and a printable copy of the activity
is on your wiki). Students build a simple aquifer model to learn about the water table, how a well works,
and how groundwater and surface water are connected. Discuss how if we pump too much of surface
water it can deplete groundwater, and vice versa. Also, if one person pumps too much groundwater from
their well, it can affect their neighbors' wells.
4. Leaking underground tanks (such as septic tanks or gas tanks beneath gas stations) are a major source of
groundwater pollution. This can be demonstrated using small plastic cups with holes poked in the
bottom. Sink a cup into the gravel of the model and fill it with colored water to see how pollution spreads
through groundwater. Note that contaminated groundwater can pollute surface water and vice versa.
5. Read articles from the Albuquerque Journal about a jet fuel leak from Kirtland Air Force Base (printable
copies are available on your wiki) or find articles about similar issues in your area. Discuss what types of
pollution can get into groundwater and what can't. Solids such as trash and dog poop on the earth’s
surface cannot travel down to the aquifer. Dissolved chemicals, heavy metals, and very large amounts of
farm animal waste can, however.
6. Read articles about groundwater from the Groundwater Foundation. Review the Top Ten Ways to Protect
Our Precious Water handout (in teacher packet). Brainstorm other ways to prevent groundwater
pollution.
Materials
 The Story of Groundwater video http://www.groundwater.org/kc/groundwater_animation.html
 Major U.S. Aquifers map http://pubs.usgs.gov/ha/ha730/ch_a/gif/A004_us.gif
 Top Ten Ways to Protect Our Precious Water handout (in teacher packet)
 USGS poster – Groundwater: The Hidden Resource. The poster is available at
http://water.usgs.gov/outreach/Posters/groundwater/grade.html, and a printable copy of the activity is on
your wiki.
 Supplies:
o Several clear baking pans or plastic containers
o Gravel to fill containers 2/3 full
o Several pump tops from soft-soap or hand-lotion containers
o Paper cups with holes punched in the bottom to sprinkle water
o Colored drink powder
o



The Groundwater Foundation - Uses of groundwater including chart http://www.groundwater.org/getinformed/basics/groundwater.html
The Groundwater Foundation - Contamination http://www.groundwater.org/getinformed/groundwater/contamination.html

Vocabulary
 Aquifer: A wet underground layer of water-bearing rock or materials (gravel, sand, silt or clay) from
which groundwater can be extracted using a well.
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Groundwater: Water located beneath the earth’s surface in cracks between soil particles and fractures in
rock formations. A large and usable quantity of groundwater is called an aquifer.
Surface water: Water collected on the ground or in a waterbody such as a stream, river, lake, wetland or
ocean.
Water table: The top surface of an aquifer (how far you have to dig down to find water).
Well: A man-made hole with a pipe that goes down to the water table. A pump helps bring the
groundwater up.

Student Assessment Questions (these are the questions students will be asked on the online quizzes)
HOW CAN OUR GROUNDWATER (AQUIFER) BECOME POLLUTED? CHOOSE ALL ANSWERS THAT APPLY.
A leak from an underground tank can pollute groundwater.
Dogs can poop in groundwater.
Wind can blow trash into groundwater.
Chemicals and oil on top of the soil surface can pollute groundwater, especially after it rains.
Leaves, sticks and rocks can pollute groundwater.
HOW ARE GROUNDWATER AND SURFACE WATER CONNECTED? CHOOSE ALL ANSWERS THAT APPLY.
Chemical pollution can travel between groundwater and surface water.
Fish can travel between groundwater and surface water.
Dirt can travel between groundwater and surface water.
Trash can travel between groundwater and surface water.
Clean water can travel between groundwater and surface water.
If we pump too much of either one, it can affect the other.

Project 8: Wastewater

For NM classes, this is presented by a guest speaker from the water utility. For partner classes, we
encourage you to see if your local utility can send someone to present.
Student Assignment
Write a narrative or creative paragraph, or create another type of project, explaining the journey of your
community’s wastewater.
Informational Texts
 ABQ Journal article. Aging Pipes Mean Higher Water Bills (printable copy on your wiki).
 Combined sewer overflows article (Includes a fantastic video! Scroll way down to see "A Drop's Life").
http://all-geo.org/highlyallochthonous/2013/03/combined-sewer-overflows-solving-a-19th-centuryproblem-in-the-21st-century/
Classroom Activity – Flexible! Just do as much as you want, and feel free to substitute other activities.
1. Invite a guest speaker to learn about where your community's wastewater goes, OR (if your community
has a municipal sewer system) do the activity Where Does Your Used Water Go? on the back of the
USGS poster - How Do We Treat Our Wastewater? (see link below; printable copy is on your wiki).
2. Show students the Septic System poster (a printable copy is on your wiki) and explain the difference
between a sewer system and a septic system – they both treat wastewater essentially the same way, but a
septic tank is right by the house and uses a drainfield in rural areas. If desired, watch the Dirty Jobs video
(see link below). If your community has mostly septic systems, discuss how important it is to have the
tanks pumped out regularly to avoid groundwater pollution.
3. Discuss what kinds of things NOT to put down the drain or toilet – for example, fats, oils, and grease can
solidify in pipes and cause a backup. Read the articles about Albuquerque’s crumbling sewer
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infrastructure (a printable copy is on your wiki), read the article about combined sewer overflows by a
geology professor from Kent State (see link below), or find local news articles about issues in your area.
4. Discuss how treated wastewater is recycled in many communities (such as watering golf courses), and
how a community's treated wastewater will be used by downstream communities.
5. Review the differences between stormwater, drinking water, and wastewater, emphasizing how
different sets of pipes are involved, and that the “quality” of the water being transported is very different.
Materials
 USGS poster - How Do We Treat Our Wastewater? The poster is available at
http://water.usgs.gov/outreach/Posters/wastewater/grade.html, and a printable copy of the activity is on
your wiki.
 Supplies:
o 14 feet of yarn, string or rope
o Shredded paper or packing peanuts and a cardboard box
 Septic System poster (a printable copy is on your wiki).
 Combined Sewer Overflow video: A Drop’s Life. Applies to certain cities only, mostly in the eastern US,
find out if your city has this type of system. https://www.youtube.com/watch?v=5Ug1hravb9Q
 Dirty Jobs: Septic Tank Technician video (Caution – this video has one bad word at 1:16)
http://home.howstuffworks.com/home-improvement/plumbing/sewer2.htm
Vocabulary
 Wastewater: All the water that goes down a drain into a municipal sewer system or septic system. Also
known as sewage.
 Sewer system: A system of underground pipes used to transport human waste. In some communities, the
sewer system is combined with the storm system (known as a combined sewer).
 Septic system: A small-scale sewage treatment system common in areas with no connection to a
municipal wastewater system. A septic tank is a key component of a septic system.
 Stormwater: Runoff from a storm which either flows directly into a water body or is channeled into
storm drains, which eventually discharge to surface waters.
 Drinking water: Water that has been purified to standards set for human consumption.
Student Assessment Questions (these are the questions students will be asked on the online quizzes)
WHERE DOES YOUR COMMUNITY’S WASTEWATER GO? CHOOSE ONE ANSWER.
It goes into a sewer system, which carries it through underground pipes to a centralized treatment
plant. (correct for larger cities such as Albuquerque and Rio Rancho)
It goes into a storm drain system.
It goes into your drinking water system.
It goes into a septic system, which treats it in an underground tank near the home or building. (correct for
most rural areas)
It goes directly into the river, lake, bay or ocean.
I don’t know.
WHAT IS THE DIFFERENCE BETWEEN WASTEWATER, STORMWATER, AND DRINKING WATER? CHOOSE ONE
ANSWER.
Wastewater is dirty; stormwater and drinking water are clean.
Wastewater goes through the sewer system to a treatment plant, stormwater goes through the
storm drains, and drinking water goes through nice clean pipes to your faucet.
Stormwater and wastewater both go straight to the river, lake, bay or ocean; drinking water goes through
different pipes.
None, it's all just water and all the pipes are connected.
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Unit 3: River Ecosystem Field Trip (any time during the year)
Project 9: Field Trip
Student Assignment
Write a narrative paragraph or a friendly letter to your partners, or create another type of project, about your
field trip experience:
a) If you tested the water, explain why we collect water quality data and what it means.
b) If you planted trees or did another service learning project, explain how your project will help the river
ecosystem.
Informational Texts
 A Waterproof Case (in teacher packet)
 The Water Down Under booklet (in teacher packet)
 Local ecosystem articles (These are for NM, printable copies are on your wiki. Teachers in other areas
should search local newspapers for articles about their own ecosystem).
o ABQ Journal article. Battle with Beavers.
o ABQ Journal article. Birds Divert Work on Buckman Project.
o ABQ Journal article. COMING BACK - Fish Biologists Are Optimistic That the Silvery Minnow
Will Recover After Being Close to Extinction.
Pre-Field Trip Activities
1. Define an ecosystem (the physical environment together with all the species that live there). Discuss how
living things depend on the nonliving things, such as water, air, soil/rocks, and the sun.
2. Read The Water Down Under booklet to learn more about macroinvertebrates and water quality. OR
watch Macroinvertebrate Lunch and have students complete the student guide (see link below) to learn
about the role of aquatic macroinvertebrates in the food web and what they can tell us about the health
of our ecosystem. Many animals depend on them for food. Some aquatic macroinvertebrates are sensitive
to pollution, so one way scientists can tell how healthy a river ecosystem is by looking at which types of
macroinvertebrates are living in the water. Many of them spend only part of their lives in the water, so if
the water is polluted, it has far-reaching effects on the ecosystem. Discuss producers, consumers and
decomposers, and where aquatic macroinvertebrates fit (some are consumers, some are decomposers).
3. Talk about the field trip and location, and what students can expect.
4. Optional: Frogline News. Watch a newscast by frogs (see link below) to revisit how pollution gets into
surface water. Discuss the significance of the frog (i.e., the frog is a biological indicator species because
it is very sensitive to water pollution). Remind students of the watershed model and how they can prevent
nonpoint-source pollution.
5. Optional: Acid Rain. Watch the video How Acid Rain Works (see link below).
Field Trip
1. For New Mexico Classes: Field trips may include a service learning project, such as tree planting or an
agricultural activity. Otherwise, they will incorporate hands-on lessons about riparian areas, wetlands,
macroinvertebrates and water quality, and students will use a field journal. On the field trip, students will
gather data about pH, temperature, turbidity and dissolved oxygen.
2. For Partner Classes: We strongly encourage you to take any water-related field trip available in your
area, and we can help if you have trouble finding one. Please let us know if you’d like a water quality
monitoring kit!
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3. Water quality data will be sent to the World Water Monitoring Challenge program and will appear on
their website. If you receive a water quality testing kit from us, please submit your data to the Partner
Teacher Coordinator immediately after your field trip.
Post-Field Trip Activity
1. Review how land use affects water quality and what the water quality data tells us about the ecosystem.
 Increased river temperature can be caused by many things including low river flow, large areas of
impermeable surfaces, lack of vegetation, and stormwater that is warm from flowing over roads.
 High temperature and/or fertilizers (including pet waste) can cause algae bloom, which can reduce
dissolved oxygen.
 Erosion or algae bloom can cause turbidity, leading to higher temperature.
 Acid rain, mine drainage or algae bloom can cause low pH (normally pH is determined by the types
of rocks or trees present in the watershed).
2. Compare the class data to other World Water Monitoring Day sites on the 2013 map on their website (see
link below).
3. Read news articles about issues in your local ecosystem. A few articles for NM are provided (printable
copies are on your wiki).
4. Optional: River Food Web. Make a food web for your local ecosystem, identifying producers, consumers
and decomposers, native species and invasive species, as well as local endangered species. Discuss how
wildlife are “water users” too. Like humans, wildlife needs clean water to live, so as a community we
must consider their needs when making choices about water. NM Classes: use Bosque plant and animal
cards to do The Web activity (a printable copy is on your wiki), discussing how all living things depend
on each other. For Partner Classes: The Web activity can be applied to any ecosystem and is a simple,
yet fun way to get kids thinking “on their feet”.
Materials
Pre-Field Trip Activities:
 Macroinvertebrate Lunch activity
o Video, student sheet, answer sheet: http://www.watersheds.org/earth/macro_resources.htm
 Frogline News video: http://www.youtube.com/watch?feature=player_embedded&v=HhlPtNX5XTM
 Optional: Acid Rain. How Acid Rain Works video, http://science.howstuffworks.com/nature/climateweather/atmospheric/acid-rain.htm
Field Trip:
 Macroinvertebrate Data Sheets (if desired, printable copies are on your wiki).
Post-Field Trip Activities:
 World Water Monitoring Challenge website http://worldwatermonitoringchallenge.com/
 Optional: The Web food web activity (a printable copy is on your wiki).
Vocabulary
 Ecosystem: All the living and nonliving things that interact in a particular place.
 Bosque: A Spanish word for woodlands, it refers to the riparian areas of stream and river banks in the
southwestern U.S.
 pH: A measure of the acidity or alkalinity of water (or a solution) on a scale that ranges from 0
(extremely acidic) to 14 (extremely alkaline). Pure water has a pH of 7 (neutral).
 Turbidity: A measure of water clarity based on the amount of particles suspended in it.
 Dissolved oxygen: The concentration of oxygen dissolved in water, expressed in milligrams per liter or
as a percent saturation.
 Riparian area: The area around the banks of a natural body of fresh water, where the vegetation and
landscape is directly influenced by that water.
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Aquatic macroinvertebrates: Animals that have no backbone, are visible with the naked eye, and spend
all or part of their life in water. This diverse group of animals includes worms, mollusks, arachnids,
crustaceans and insects.
Food web: A representation of the predator-prey relationships between species within an ecosystem.
Producers: Organisms, generally plants, that make their own food (using only the sun's energy, water,
and inorganic compounds), and are the foundation of the food chain.
Consumers: Organisms that obtain nutrients by eating other organisms (such as plants or other animals).
Decomposers: Organisms (such as bacteria, fungi, other plants and animals) that break down the remains
of dead organisms, releasing the substances that can be used by other members of the ecosystem.
Native species: A species that naturally occurs in a particular ecosystem.
Invasive species: A plant or animal introduced from a different area that competes with native species
that is taking over an area.
Endangered species: A plant or animal species existing in such small numbers that it is in danger of
becoming extinct (dying out completely).

Student Assessment Questions (these are the questions students will be asked on the online quizzes)
WHAT ARE SOME OF THE WAYS SCIENTISTS CAN DETERMINE THE HEALTH OF A RIVER, LAKE, BAY OR OCEAN?
CHOOSE ALL ANSWERS THAT APPLY.
They can look under its tongue or in its ears.
They can check pH, turbidity, temperature, and dissolved oxygen.
They can check the weather channel.
They can look at the types of macroinvertebrates that are living in it.
If the water looks clean, they know it is healthy.
They can look at the diversity of animals and plants living in and around it.
HOW DOES WATER AFFECT LIVING THINGS IN AN ECOSYSTEM? CHOOSE ALL ANSWERS THAT APPLY.
Many animals that do not live in the water eat fish and/or insects that come from the water.
All living things need water that is clean or at least not too polluted.
Some living things do not need any water.
Fortunately, water pollution has no effect on humans, because we are not part of an ecosystem.
If there is not enough water (drought), humans can learn to conserve.
If there is not enough water (drought), some plants and animals can adapt, but others may die.
WHY DO SCIENTISTS STUDY AQUATIC MACROINVERTEBRATES? CHOOSE ALL ANSWERS THAT APPLY.
Because we want to figure out how to get rid of them.
Because they are important in the food web and we want to make sure they are healthy.
They serve as indicators of water pollution and tell us a lot about water quality and health.
Because the more bugs we see, the more polluted the water is.
WHAT ARE SOME OF THE WAYS HUMANS HAVE CHANGED RIVERS OR OTHER AQUATIC ECOSYSTEMS?
Constructed dams for water storage, flood control, irrigation, or electricity generation.
Introduced non-native plants and animals.
Straightened river channels, making water flow faster.
Put more water into the river, making it overflow.
Taken too much water from rivers, making it difficult for plants and animals to survive.
Other: _______________
WHAT ACTIONS CAN ALL OF US TO TAKE TO IMPROVE THE HEALTH OF OUR ECOSYSTEM? CHOOSE ALL
ANSWERS THAT APPLY.
We can conserve water so that there is more water left for wildlife and plants.
We can use as much water as we want.
We can study the ecosystem to understand what is happening.
We can plant native plants and create wetlands.
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We can remove non-native plants and animals.
We can cut down trees and pave over wetlands.
We can let chemicals and trash go down storm drains.
WHAT ARE SOME NATIVE SPECIES IN YOUR ECOSYSTEM?
WHAT ARE SOME INVASIVE SPECIES IN YOUR ECOSYSTEM?
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Executive Summary

The 2014 Children’s Water Festival in Rio Rancho was held Monday, October 27th and Tuesday,
October 28th at the Santa Ana Star Center. There was an estimated 1,487 fourth-grade students
attending from 63 classrooms; all of the elementary schools in Rio Rancho Public Schools,
Bernalillo Elementary School, St. Thomas Aquinas, and Jemez Valley Elementary fourth and
fifth grade students. The students attend three 30 minute presentations in a half-day format.
Sixteen classes representing three to four schools were on-site at one time. Schools either
attended a morning or afternoon program.
The 16 presentations represented 16 professional organizations that ranged from federal, state,
regional government, and private industry. The organizations all represented water interests and
focused on subjects including the water cycle, water quantity and conservation, water
distribution, and water quality and pollution.
Students were evaluated on basic water knowledge before and after the water festival. On
average, for all testing returned, the students showed an increase in knowledge of 15
percentage points on the post testing.
A teacher from ML King Elementary School stated, “The kids learned deeper concepts than what
were taught in class.”
The Festival costs an estimated $25,633.
The City of Rio Rancho contributes $10,000
to the Festival. The additional funding is
raised through the New Mexico Water
Conservation Alliance 501(c)(3). The 2014
sponsors include: CH2M Hill, Waste
Management, Rio Rancho Community
Foundation, Rocky Mountain Section
American Water Works Association, Public
Service Company of New Mexico (PNM),
Sandoval County, Intel, Bank of
Albuquerque, and NCS Engineers.
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Introduction
The Children’s Water Festival (Festival) has been taking place in Rio Rancho since 2007. The
2010 Festival was the first event hosted by the City of Rio Rancho’s Water Conservation Office.
This report is for the 2014 Festival; the fifth event hosted by the Water Conservation Office. As
in years past, the Festival was held at the Santa Ana Star Center. There was an estimated 1,487
fourth-grade students attending from 63 classrooms; all of the public elementary schools in Rio
Rancho, one elementary school from the Town of Bernalillo and the Village of Jemez Valley,
and one private elementary school. The event was on October 27th and 28th, 2014.

Purpose and Intent
The principal focus of the Rio Rancho Children’s Water Festival is to educate fourth-grade
school children about water and its relationship to human and other natural resources in a fun and
interactive atmosphere. The program’s vision is to:
 Introduce students and teachers to new ideas, options, and solutions so they will conserve
and protect water for the future,
 Lay the foundation for further learning,
 Reach as many students and teachers as possible.
Public participation is essential to successful water conservation, and educating the public
promotes better water conservation planning and implementation. Early education influences the
future acceptability of the concept of water conservation. This early education experience has
also shown that training efforts have affected behavioral changes and have improved water use
practices. Water conservation goals are only as effective as the willingness of the water users to
adopt and implement appropriate water conservation measures. Through special training
activities, water users are taught proper water use practices and techniques. More efficient use of
water supplies and water quality would provide better ecosystems for the fish and wildlife
habitat, especially for endangered species such as the Rio Grande Silvery Minnow and the
Southwest Willow Flycatcher.
The Festival has been designed specifically to introduce and explain new and unfamiliar water
management tools to the present and future water users and managers. Research concerning
water conservation education indicates the targeted group of the Festival, fourth-grade students,
is ideal for achieving long-term goals. Through sharing at home and with extended family, the
estimated 1,500 participants (students, teachers, and chaperones) represent an ultimate audience
of 10,000 to 15,000 people throughout the Festival program.
The Festival presents a series of activities that cover a wide range of core curriculum areas
including language arts, mathematics, science, social studies, visual arts, and health / wellness,
all of which are tied to water conservation, water quality, and water quantity in the arid desert
Southwest.
The updated Water Resources Management Plan (Plan), adopted by the City of Rio Rancho
Governing Body in 2014, details water efficiencies and water conservation measures to be taken
by the City to better manage the existing water supplies. Policy E.4 of the Plan sets forth this
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initiative: “Continue consulting with and improving the partnership with Rio Rancho Public
Schools to implement a robust water resources educational curriculum.”
Additionally, the City of Rio Rancho Strategic Plan was formally adopted by the City of Rio
Rancho Governing Body on March 25, 2009. One important element of the Infrastructure
Strategies section pertains to water sustainability and conservation to support growth and
development of the City.
The Children’s Water Festival is a great way for the Water Conservation Office staff to
concentrate water-related education to local fourth-grade students. From a Puesta Del Sol
Elementary School teacher, “Very informative! They love hands on activities and I believe they
retain the information more”.

Funds
Festival Cost
The Festival costs are listed in the following table below. Please note that the cost for the Santa
Ana Star Center is only for the personnel time. Any monies raised from sponsors above the
event cost will be used for the 2015 Festival. The cost per student for the event was $17.40,
which includes the Festival T-shirt.
Cost Description
Santa Ana Star Center
Pipe and Drape rental
Catering for volunteers & presenters
Buses (RR & BES)
T-shirts with art/logos (1,523 shirts)
Staff shirts with CWF logo
Tote bags (thank-you gifts)
Shadow box (for T-shirt winner)
Display stand with Banner
Posters
Blue copy paper (post-tests)
9x12” envelopes (should last 3 years)
White paper for t-shirt artwork
Copy paper
Postage
Thank you cards
Event Management Consultant
Fiscal Sponsor
Buses (Jemez Valley)
Green copy paper (March post-tests)
Total

Amount
$1,819.25
$3,595.20
$3,274.27
$3,709.80
$7,276.25
$627.00
$187.50
$23.52
$144.45
$64.20
$41.92
$59.60
75.00
$34.99
$76.32
$84.61
$3,614.12
$1,000.00
213.92
31.44
$25,953.36
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Sponsorships / Grants
Through its fiscal partner, the New Mexico Water Conservation Alliance, a 501(c)3 non-profit
organization, the City of Rio Rancho was able to secure several sponsors to fund the Festival.
Additionally, the City sponsored $10,000 for the Festival.
A heartfelt thank you goes to these valuable fiscal partners for the Water Festival:

Steering Committee
The Festival was driven by a diverse steering committee. The core group contained members
from:
 City of Rio Rancho’s Water Conservation Office
 City of Rio Rancho’s Keep Rio Rancho Beautiful Office
 CH2M Hill OMI
 Sandoval County Master Gardeners
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Sandoval County Master Composters
Sandoval County Climate Masters
Southern Sandoval County Arroyo Flood Control Authority
Citizen volunteers

Design of Festival
In 2012, Rio Rancho adjusted the format of the Festival in order to accommodate all of Rio
Rancho School District’s fourth graders. Previously students attend for a full day, with lunch onsite and attendance at five presentations. This meant there were spaces for only a portion of Rio
Rancho fourth graders to attend. Students now attend the Festival for a half day with three
presentations, and all Rio Rancho fourth graders come. It also expanded the number of class
spots available allowing room for Bernalillo Elementary School to attend in 2013 and for the
first time, Jemez Valley fourth and fifth grade students also attended. This change eliminated the
need for students bringing lunches on site. However, it added a transition period into the middle
of the day where the morning classes are getting onto the buses the same time the afternoon
classes are arriving, creating new challenges.
The change also increased the number of presentation required by the presenters. They went
from five presentations a day to six. None of the wonderful professionals have complained about
the change.
Teachers and students experienced the Festival in three parts: pre-Festival activities, the Water
Festival itself, and post-Festival activities.

Pre-Festival Activities







Each school provides a lead fourth grade teacher who confirms their commitment to
participate, provides the number and names of the teacher/classes and the number of
anticipated students for each.
Each school is provided the information on how to participate in the student T-shirt
artwork project; student art work is submitted to the City of Rio Rancho and a winner is
selected. The 2014 theme was “Where does my drinking water come from?”
Teacher Meetings:
o A Festival organizer schedules a meeting at each school. The teachers receive
logistical information, recommendations on pre-Festival classroom activities, and
the opportunity to ask questions regarding the Festival.
Rio Rancho provided copies of the pre-Festival test to the schools and the teachers
administered the test to the students. The post-Festival tests, printed on blue paper, were
dropped off at the same time.
Teachers received resource kit materials that included the T-shirts, miscellaneous items
donated by our sponsors (pens, rulers, etc.), a list of the science education standards that
correlated to the activities presented, and the contact information for the presenters. See
Appendix A for the list.
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Rio Rancho Children’s Water Festival Event




Students attending the Festival in the morning boarded buses at 9:15 a.m. at their school.
The afternoon students boarded the buses at 11:30 a.m.
The Water Festival ran from 9:45 a.m. through 1:40 p.m.
Each class was met by a guide/timekeeper who escorted them to each of their three
assigned activities.

Students, teachers, and buses.



Teachers turned in completed pre-Festival student tests and photo releases.
Activities lasted 30 minutes. Each class attended three sessions, of which at least one
was on the water cycle. Other topics included: water quality, water conservation,
ecosystems, and built water infrastructure.

Rio Grande Bosque Water Cycle

Why the River Runs Brown
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Water Jeopardy



Incredible Journey

All students received a Festival T-shirt. Sierra Roberts from Ernest Stapleton was the
winner of the T-shirt student artwork contest. Her design was displayed on the front of
the T-shirt and logos of the sponsors were on the back.

Sierra Roberts – T-shirt artwork
winner


Teachers, volunteers and presenters completed and handed in evaluations while on-site.

Post-Festival Activities




Post-Festival tests were completed by students.
Tests and any remaining evaluation forms were picked up by steering committee
members.
Teachers will receive a copy of this report with how their students did on the tests.

All aspects of the Rio Rancho Children’s Water Festival planning and implementation were
created with the Big Water Questions in mind. Each activity was categorized into one of three
water themes, and each class attended one 30-minute activity in each of those themes. In
addition, each activity addressed at least one of the Big Water Questions, as well as the project’s
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mission and objectives. The long-term outcome goal is that all elementary school students will
be able to provide reasonable answers to these questions by the time they reach middle school.











Big Water Questions
Why is water so important to life?
How do all living things depend on each other?
What is the water cycle?
What is a watershed?
Where does my drinking water come from?
What makes water dirty?
How much water does my family use?
Who are the other water users in our society?
How can I protect our water?
Where does my water go?

One of these questions, “Where does my drinking water come from?” became the Festival
theme. All fourth-grade students were asked to produce artwork based on that theme. The
winning artwork was featured on the Festival T-shirt and all related media.

Schools Attending the Water Festival
The following tables outline which teachers/schools attended. There was an estimated 1,487
students attending the Water Festival this year.
Elementary
School

Number of
Teachers

Number of
Students

Bernalillo Elementary
Cielo Azul Elementary
Colinas del Norte Elementary
Enchanted Hills Elementary
Vista Grande Elementary
Ernest Stapleton Elementary
Martin Luther King Elementary
Rio Rancho Elementary
Maggie Cordova Elementary
Puesta del Sol Elementary
Sandia Vista Elementary
St. Thomas Aquinas Elementary
Jemez Valley Elementary

5
6
5
5
4
6
6
4
7
7
4
2
2

110
140
126
128
120
147
154
107
165
136
75
50
29

Totals

63

1,487
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Presentations at the Water Festival
Each year the Festival relies on numerous professionals who volunteer their time to do the
presentations. These professionals represent federal, state and regional government entities,
local engineering firms, and the school district. They choose presentations that represented their
missions or specialties. There were 16 presentations running simultaneously on both Day 1 and
on Day 2. A description of all the presentations, the presenters and their contact information has
been provided in Appendix A.

Volunteer Hours
The Water Festival could not be held without the assistance of a number of volunteers,
presenters, and steering committee members. The table below presents an estimate of the in-kind
volunteer hours.
Presenters
Volunteers
Steering Committee

342 hours
318 hours
151 hours

Total Hours

811 hours

Lessons Learned
Several of the “Lessons Learned” from the 2013 Festival were put into play for the 2014
Festival. These included:
 Teacher training – bring these items to trainings
o Photo release forms can be picked up from teachers (these were distributed to the
teachers at the training)
o T-shirts to schools when possible (the T-shirts were dropped off to the schools
prior to the Festival – note for 2015 is to not drop off T-shirts to the winning
school if we want the winner to be a secret)
o Refine test questions (still needs a bit more refining, especially on the wastewater
question)
o Need stronger bags for teacher resource kits, pass out earlier (new bags were
ordered and received and they were dropped off about one week prior to the
Festival)
 Sign-in sheet needs to include the volunteer’s company or entity (done)
 T-shirts – maybe ¾ adult medium and ¼ youth large, also at least 10 adult XL shirts for
the “big” kids (done)
 Arrange “Active Shooter” class for SASC and presenters/volunteers (steering committee
attended an Active Shooter class and they toured the SASC prior to the Festival to
determine escape routes if needed)
 Police presence at Festival (police were notified of the event; SASC staffed with Security
personnel)
 Sunday set up was terrific! (We were able to set up on Sunday again!)
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Settle It Outside needs additional supplies (toilets, etc.) to facilitate a quick turnaround
(more supplies were added)
Enviroscapes need more people to help with cleanup between classes and at the end.
(more volunteers were asked to help) A cover for the models while the presenters are
going over watershed map
Leaky Faucet requested all graduated cylinders to be “large” (oops, did not do this)
Visual screening for the Rolling River and the BioVan; more pipe and drape (more pipe
and drape was ordered for screening)
Ask presenters not to have kids yell; disruptive (did this and we moved the louder
presentations into the concourse)
Presenter schedule with teacher/school/number of students and whether special needs
class (need to do better with this one)
Ask presenters to keep kids in their booth if they finish early (we did ask both presenter
and guide to do so, but it did not always work)
Bus arrival/departure at lunch time is still chaotic (much better this year, students exited
through north exit and incoming students entered through the east main doors)
Need 2 people there early for presenter operations, for set-up assist, etc. (2 people was a
huge help with presenters and assisted with the lunch time bus arrival/departure)
Clearly number/label booths and include schedule and test questions in booths (done)
Bring a laptop (did not bring)
Do pre-test during down time at the festival and enter into spreadsheet (pre-tests were
graded; it was a big help later for the final grading)
Enter volunteer names, address, etc. for the thank you cards (not done, should do)
Food
o Pizza – need to order a couple of more pies (done)
o Second lunch – have premade sandwiches for “grab and go” (done)
Post Festival
o Schedule time later in Festival week to go over information and “close” the
Festival (done)
o Schedule time to do the report; try within 30 days (not done and need to do)

Steering Committee Comments from 2014 Festival
Since the “Lessons Learned” from the 2013 Festival were incorporated into the planning and
execution of the 2014 Festival, there were not a lot of comments from the steering committee.
 Before Festival
o Make sure that times and schedules are on everything!
o T-shirts delivered to all schools except the one with the winner
o Better name tags, maybe clip-on ones
o Make thank you cards earlier (as soon as the artwork is done)
o Teacher would like to attend activities that are different than ones attended in past
years (since we knew what activities the teachers had attended in prior Festivals,
the teachers names were entered into a matrix and they were assigned activities
that they had not seen in prior years)
 At Festival
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o Bus departure was fantastic 3 of the 4 times with exiting in north and entering in
east
o Need to schedule the bus 15 minutes later for the closer schools (Cielo Azul,
Stapleton)
o St. Thomas classes need to be called when the bus arrives
o Needed more volunteers on Tuesday
o Grading pre-test during down time at the festival worked great; really speeded up
the rest of grading
o Extra security at SASC was great
o Some of the pipe and drape dropped onto the floor; one girl was hit on the
shoulder. Next year, work with SASC to add sandbags, etc. to presentations that
may come into contact with the pipe and drape
Food
o We had asked for coffee and tea and there was only tea
o We had to ask for cups for Day 1
o The sandwiches were very skimpy, no lettuce or tomato, etc.
o The gluten free sandwiches were just bread and turkey (bread tasted good)
o Apples and brownies were out late
o SASC food service staff did not watch the water stations
o Pizza – no plates or forks and salad was very late
o Next year, someone needs to be assigned as “Food Liaison” and work with the
SASC staff to ensure better coordination
o Next year, have only pizza and salad since in years past, sandwiches and
hamburgers have not gone smoothly or quickly
Post Festival
o Schedule time to do the report (try within 30 days)

Festival Event
The two days of the Festival ran fairly smooth. All adult participants are encouraged to provide
feedback to assist in improving the Festival. One of the biggest criticisms from past festivals
held at the Santa Ana Star Center is that it can be hard to hear in the large arena. However, the
Santa Ana Star Center will be the Festival venue until Rio Rancho has another facility large
enough to hold everyone. The Festival organizers will continue to work on ways to improve the
noise issues in the arena.
The follow are comments from the various evaluations.

Teacher Evaluations


Teacher Workshop
o You came to us – cannot get much better
o Would prefer not to have one
o Instructions were clear and felt prepared; all questions answered
o More up to date information; maybe even just an email because most teachers go
every year
o Was informative but may not be needed for teachers who have participated in the
past
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o
o
o
o
o
o
Buses
o
o
o
o

Very good getting materials to teachers
Covered all that was needed to know for the field trip
Very well organized
Everything planned out very nicely
Would like to have had more info about what to expect at the festival
Need a reminder that the photo releases need to be brought to the festival

On time, clean and drivers were excellent
The buses had been given a different schedule
We were dropped off too early
Bus ride home was very dangerous; the driver was speeding, tailgating, and
cutting people off (MLK)
o Last rotation ran long and person loading buses panicked making kids rush and
saying that the buses would leave us
o Our driver did not drive very smoothly, took sharp turns and passengers slid out
of their seats (MLK)
o Have bus notify office when it arrives (St. Thomas)
o Kind of squished with 2 buses, 3 would have been better (BES)
o Bus was late picking up from school and first presenter stressed that he had to
rush (PDS)
Festival Venue (Santa Ana Star Center)
o Suggest better “labeling”/directions to the restrooms from inside the venue area
o Portable PA systems would be good
o Set up worked well and seemed to be quieter than last year
o Facility was clean and easy to move from session to session
o Awesome! This is a great venue
o In one or the rotations, the entire curtain fell in (Settle it Outside). Presenters
handled it well and kept going 
o First stop was an outdoor activity and it was very cold
o Sectioning where classes go so that they do not see the other stations (my students
were disappointed when they noticed there were stations they didn’t go to)
Activities
o Would have liked the “water journey” activity to have had more time to do the
activity with the “pollution”
o Activities were hands-on and the presenters were terrific
o The water table person seemed reserved and could speak louder and engage the
children
o Some were finished too early
o They could have been more hands on; some presenters spoke a lot and students
got off track
o All stations had fun activities and lots of information; my favorite was “water
jeopardy”
o Green Queen was informative but the presentation and vocabulary were over the
heads of many of our students
o The kids learned deeper concepts than what were taught in class
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o Of the 3 we visited, the BEMP station was the most active and engaging for the
students. The Fish and Wildlife water cycle and the watershed presentation were
a bit too long and “lecturey” for our students
o Presenters need to give students a little more time to process for question
answering
o Any chance of adding 1 more to the rotations?
o Maybe presenters can present the background information instead of asking “who
knows what a watershed is?”
o The students got a lot out of the presentations
o The students were engaged with all of the activities
o The activities were highly engaging and I am certain my class got a lot out of it
o The kids had fun and learned a lot
o #14 Water Jeopardy could have been better; primarily the instructor
o The Jeopardy game was too hard and way over their heads
o The Bosque Ranger was awesome! The kids loved the way he spoke to them and
giving his photos to them to take away
o Very informative! They love hands-on activities and I believe they retain the
information more
o The Rolling River had very little hands-on but looked exciting. It turned out to be
more lecture
o The History of Water in NM with the fossils was awesome!
o Water Jeopardy presenter was unaware of the age of his audience. He speaks to
them as if they were older and presents “personal agendas”. He also insulted the
students’ intelligence when the answered a question incorrectly 
Overall Organization
o Having the coloring contest is great
o Timekeeper/Guides could be more helpful such as knowing where the bus picks
up and where the photo releaser forms go
o Communication and dates should be in place much sooner as in previous years
o Please ensure that we are all following the same schedule
o Shorten time at stations to add another
o This year was better because we had 3 great activities
o Some of the activities are too long and the presenters aren’t able to keep the
students engaged
o Great job!
o Very organized
o Notify office when the bus arrives (St. Thomas)
o Can we see results of pre and post-tests?
o Full day to maximize information and make connections
o Have set times on when to be at the event so that other schools don’t get in early
and make the presenter feel that the schools who get there on time are “late”
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Volunteer Evaluations




Make Job Easier
o Provide pre and post-test questions
o More time for lunch, provide forks, etc.
o Suggest they bring pens, glasses, sweater, etc. in case the activity is outside
o Suggest to work on evaluations during presentations
o Bathroom locations on the map and explain that men’s and women’s locations are
not close together
o Synchronize watches/timers to minimize wait times for children to start their
activities
o Communicate bus needs with guides, not just the teachers
o Better organize coming/leaving buses
Do Better Next Year
o Bus schedules need to be better
o Bus parking needs to improve
o Include storm water runoff presentation
o Signs pointing to restrooms
o Remind teachers to control their students
o Remind the presenters to speak louder and move into their group
o Provide handouts in Spanish to students who don’t speak English
o A larger sign for each booth
o Discuss the different volunteering jobs in orientation prior to asking people to
volunteer for 1 specific job
o Walk the premises and booths for orientation
o Teachers pick their own activity
o More presentations per school
o More plates, napkins and drinks at lunch
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Appendix A
Festival Presentations
This appendix lists all of the presentations and presenters of the Water Festival. For each
section, there is the name of the presentation, a brief description of the activity, the correlation of
this activity with the NM State Science and Math Standards, the correlation of the Common Core
Standards, the contact information of the presenter and if available, where the teacher can local
the activity if they would like to teach it in the classroom.
Please note that the New Mexico Fourth Grade Science Standards are in the format of: Strand.
Standard. Benchmark. Performance Standard.
******************************************************************************
Bosque Wildlife Safari
Students participate in an interactive game utilizing photographs of animals to create discussions
about the animal’s lifestyle and habitat. This activity teaches children about the importance of
the food web and the inter-connectedness of all things to their environments. For the Water
Festival, water is used as a focal point for these discussions.
NM State Science Standards, Fourth Grade: 1.1.1.2, 2.2.1.1, 2.2.1.2, 2.2.1.3, 2.2.1.4, 2.2.2.1,
2.2.2.2, 2.2.2.3, 3.1.1.1, 3.1.1.4
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
City of Albuquerque, Open Space Division
Bill Pentler
(505) 452-5222

wpentler@cabq.gov

Similar activity found on web: Build a Food Web game, Exploring Nature Educational
Resources
http://www.exploringnature.org/db/detail.php?dbID=2&detID=2284
******************************************************************************
Build a Water System: How does water get to you?
Students will learn about drinking water systems and how they operate in a community. They
will learn how raw water is transformed into drinking water and then conveyed from a water
source to their homes. Information regarding storage tanks, water treatment plants, and pipe are
incorporated. This will be a hands-on activity for the students.
NM State Science Standards, Fourth Grade: 1.1.1, 1.1.2, 3.1.1
CCSS
Math 4.G.1
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
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Sandoval County Master Gardener
Pat Barger

pfbarger@gmail.com

Festival Volunteer
Shelly Selover

shellyselover@msn.com

Similar activity found on web: The Great Water Hook-up, EPA Region 1
http://www.epa.gov/region1/students/pdfs/gwb11.pdf

******************************************************************************
Incredible Journey #1 and #2
Students become water molecules and move through the water cycle. They learn about the
movement and distribution of water – as well as pollution – on the earth.
NM State Science Standards, Fourth Grade: 2.2.1.3, 3.1.1.4
CCSS
Math 4.OA.5
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
#1 NM Environment Department, Surface Water Quality Bureau
Gary King
(505) 827-2928
gary.king@state.nm.us
#2 US Fish & wildlife Service, NM Fish & Wildlife Conservation Office
Sara Blocker
342-9900 x 118
sara_blocker@fws.gov

Similar activity found on web: Incredible Journey, Project WET
http://files.dnr.state.mn.us/education_safety/education/project_wet/sample_activity.pdf
******************************************************************************
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Leaky Faucet
Students create a water leak and scientifically measure the leak. The children then quantify the
amount of wasted water over time.
NM State Science Standards, Fourth Grade: 1.1.1.1, 1.1.3.2
CCSS
Math 4.OA.1, 4.OA.2, 4.OA.3
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
Rio Rancho Public Schools
Lou Cusimano
(505) 975-0326

lcusimano@rrps.net

Similar activity found on web: Leaky Faucet, Utah Education Network
http://www.uen.org/Lessonplan/preview.cgi?LPid=27247

******************************************************************************
Let’s Settle This Outside
Students become wastewater operators and they learn how the wastewater treatment plant cleans
dirty water. They then create wastewater using everyday materials and clean the wastewater by
sorting it into three stations: water, sludge, and trash.
NM State Science Standards, Fourth Grade: 3.1.1.1, 3.1.1.2, 3.1.1.4
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
CH2M Hill OMI
Billy Jaques

(505) 891-5024

wjaques@ch2m.com

Similar activity found on web: Wastewater: We Treat it Right, City of Boise
http://bee.cityofboise.org/media/216580/43385_Wastewater.pdf

******************************************************************************
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New Mexico Past and Present
Students learn where water comes from (the water cycle), where water is today in New Mexico,
and what they can do to protect and conserve water. The children then become detectives to
discover where water was in the past in New Mexico.
NM State Science Standards, Fourth Grade: 1.1.1.1, 1.1.2.2
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
New Mexico Museum of Natural History and Science
Mike Sanchez
(505) 841-2583
michael.sanchez1@state.nm.us

******************************************************************************
No Dumping!
Students learn the difference between a permitted landfill and an illegal dump and which of the
two prevents contamination of groundwater.
NM State Science Standards, Fourth Grade: 2.1.1.1, 3.1.1.1
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
City of Rio Rancho, Keep Rio Rancho Beautiful
Koryn Lowry
(505) 896-8727

klowrey@ci.rio-rancho.nm.us

Similar activity found on web: Waste in Place: Lessons in Waste Management Series, Clean
Sweep USA
http://www.cleansweepusa.org/educators.aspx
******************************************************************************
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BEMPin’ It Up
Students rotate through stations where they learn about the plants, mammals, arthropods, and
water table along the Bosque and how it is all supported by water in the Rio Grande.
NM State Science Standards, Fourth Grade: 1.1.1, 1.1.2, 1.1.3, 2.2.1, 2.2.2, 3.1.1.1
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
Bosque Ecosystem Monitoring Program, UNM Dept. Biology & Bosque School
Kimi Scheerer
kimi.scheerer@bosqueschool.org
Similar activity found on web: Habitats of the World, Discovery Education
http://www.discoveryeducation.com/teachers/free-lesson-plans/habitats-of-the-world.cfm
******************************************************************************
Rio Grande Bosque Water Cycle
Students become water molecules traveling
through a water cycle. In the semi-arid
climate of New Mexico, our scarce
precipitation limits the quantity of water
available for use by plants, animals and
humans. We need to consider all water users
when making water-use decisions.

NM State Science Standards, Fourth Grade:
4.2.4, 4.2.5, 4.4.5
CCSS
Math 4.OA.5
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
Rio Grande Nature Center
Tanja George (505) 344-7240
Tanja.George@state.nm.us
Similar activity found on web: Incredible
Journey, Project WET
http://files.dnr.state.mn.us/education_safety/
education/project_wet/sample_activity.pdf

******************************************************************************
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Rolling River #1 and #2
How does a river work? Students see a model river and watch the effects of water as it flows
downstream.
NM State Science Standards, Fourth Grade: 2.2.2.1, 3.1.1.1
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
Sandoval County Cooperative Extension
Steve Lucero
(505) 867-2582

smlucero@nmsu.edu

Cuidad Soil and Water Conservation District
Jennifer Moss
jennifer.moss@nm.nacdnet.net
Similar activity found on web: Protecting Our Water Resources, Midwest Research Institute (See
Level 2)
http://www.stormwater.ucf.edu/toolkit/vol3/Contents/pdfs/Student%20Activities/student_activiti
es.pdf

******************************************************************************
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Water Jeopardy #1 and #2
Students learn basic concepts and differences about groundwater vs. surface water supply for
potable drinking water. The concepts will be reinforced by participation in a Jeopardy game
where students compete to determine the correct water “question” for a series of given “answers”
(like the TV show).
NM State Science Standards, Fourth Grade: 2.2.2.1, 3.1.1.1
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
#1 Bohannon Huston, Inc.
Kevin Patton
(505) 823-1000
Chris Sholtis
(505) 823-1000

kpatton@bhinc.com
csholtis@bhinc.com

******************************************************************************
#2 US Bureau of Reclamation
Todd Kirkpatrick
tkirkpatrick@usbr.gov
Mike Sanchez
mjsanchez@usbr.gov
Similar activity found on web: The Water
Cycle Jeopardy, Super Teacher Tools
(online Flash game for up to 5 teams)
http://www.superteachertools.com/jeopardy/
usergames/Jan201205/game1327973751.ph
p
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Wateropoly

Modeled after the game Monopoly, a board
game that teaches children ways to conserve
water and how water is wasted. The game
involves math – adding, subtracting,
multiplying and also using fractions.
CCSS
Math 4.OA.1, 4.OA.2, 4.OA.3
CH2M Hill OMI
Lynn Kronowit
lkronowit@ci.rio-rancho.nm.us

******************************************************************************
Weather or Not
Students analyze meteorological and
hydrological data to determine if a flash
flood might occur, issue warnings, and
monitor the flood event.
NM State Science Standards, Fourth Grade:
1.1.1, 2.1.1, 2.1.2, 2.3.2.3
CCSS
Math 4.OA.1, 4.OA.2, 4.OA.3
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6

Similar activity found on web: Create Your
Own Water Cycle, The Water Project
http://thewaterproject.org/resources/lessonplans/create-a-mini-water-cycle.php

National Oceanic & Atmospheric
Administration, National Weather Service
Deidre Kann
(505) 243-0702
deirdre.kann@noaa.gov
******************************************************************************
Why the River Runs Brown
Students learn about watersheds by examining and manipulating watershed models. They learn
that a watershed is the land area that drains to a water body such as a river or lake. They will see
for themselves how watersheds can influence water quality.
NM State Science Standards, Fourth Grade: 2.1.1.1, 3.1.1.1
CCSS
ELA 4.SL.1, 4.SL.3, 4.L.4, 4.L.6
Southern Sandoval County Arroyo Flood Control Authority
Catherine Conran
(505) 892-7246
cconran@SSCAFCA.com
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City of Rio Rancho, Development Services Department
Xavier Pettes
(505) 891-5045
xpettes@ci.rio-rancho.nm.us
Similar activity found on web: Protecting Our Water Resources, Midwest Research Institute (See
Level 2)
http://www.stormwater.ucf.edu/toolkit/vol3/Contents/pdfs/Student%20Activities/student_activiti
es.pdf

******************************************************************************
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Appendix B
The City of Rio Rancho developed a student test for every student participant to complete both
before and after the Festival. For 2014, the same test questions were provided to every student.
It was noted during grading that question #8 “Where does my wastewater go?” may have been
unclear to the students because they may not know what “wastewater” is. In future years, it will
be modified to read “Where does my sewer (wastewater) go?

Pre and Post Test
Children’s Water Festival in Rio Rancho
2014 Student Test Questions
1. Why is water so important to life?
a) People need it to survive
b) Plants need it to survive
c) The river needs it to support nature
d) All the above
2. What is the water cycle?
a) Precipitation, Evaporation, Cooling
b) Pumping, Treatment, Delivery
c) Evaporation, Condensation, Precipitation
d) River, stream, aquifer
3. What is a watershed?
a) The water in a river or lake
b) Water used to clean garages and sheds
c) The land area where all water drains to a river, basin or sea
d) A mountain lake
4. Where does the water from my faucet come from?
a) River
b) Aquifer or groundwater
c) Ocean
d) None of the above
5. What makes the river water dirty?
a) Trash
b) Dog poop
c) Leaky cars
26

d) All the above
6. Who are the other water users in our state?
a) People, Plants, Animals
b) Farmers, Industry, Schools
c) Parents, Teachers, Friends
d) All the above
7. How can I protect our water?
a) Don’t litter
b) Conserve water at home
c) Tell my friends to protect our rivers and streams
d) All the above
8. Where does my wastewater go?
a) Straight to river
b) Treatment plant then to river
c) Out to a field
d) To my house
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Appendix C
Statistical Outcomes from Students’ Tests by School, Teacher, and Question
The following table shows the percentage of students that got the question correct on both the pre
and post-test. Additional testing was performed in March 2015 to assess retention of the waterrelated concepts. The improvement is shown by the increase/decrease in percentage points. Not
every teacher from every school provided pre and post-test and not every school was tested in
March 2015 for retention. The average increase from pre- to post-tests for all the participating
students was 15 percentage points, from 39 percent on the pre-test to 58 percent on the post-test.
This is the first year that we have done a fairly comprehensive retention test and the retention
showed a 2 percentage point decrease compared to the post-test.
Table 1 shows pre-, post-, and retention test by each teacher (school) for each question.
Table 2 shows the test increase/decrease average by school and teacher.
Table 3 shows the increase/decrease by question for the entire testing group.
Table 1
Teacher (School) Question#

Shafer (CDN)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Grule/Redman (CDN)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
50
71
44
46
38
54
58
83
44
75
58
58
33
67
8
67
41.625
65.125
Average increase =

Pre %
Post %
37
74
68
68
26
32
16
68
32
74
58
63
26
53
32
47
36.875
59.875
Average increase =

March Post
%
88
50
81
96
96
100
88
92
86.375

March Post
%
70
80
40
50
60
70
35
30
54.375

Improvement by
percentage
points
21
2
16
25
31
0
34
59

Retention by
percentage
points
17
4
27
13
21
42
21
25

23.5

21.25

Improvement
37
0
6
52
42
5
27
15

Retention
-4
12
8
-18
-14
7
-18
-17

23

-5.5
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Randall (CDN)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Roback (CDN)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Griffin (CDN)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
65
69
46
65
46
65
38
65
46
65
50
54
38
54
19
42
43.5
59.875
Average increase =

Pre %
Post %
71
80
71
80
46
68
33
76
33
80
58
68
58
56
38
44
51
69
Average increase =

Pre %
Post %
69
80
65
76
65
48
27
76
38
56
50
44
42
60
50
36
50.75
59.5
Average increase =

March Post
%
79
57
43
43
64
54
50
36
53.25

March Post
%
88
69
69
58
77
69
62
58
68.75

March Post
%
84
92
64
68
64
72
72
40
69.5

Improvement
4
19
19
27
19
4
16
23

Retention
10
-8
-22
-22
-1
0
-4
-6

16.375

-6.625

Improvement
9
9
22
43
47
10
-2
6

Retention
8
-11
1
-18
-3
1
6
14

18

-0.25

Improvement
11
11
-17
49
18
-6
18
-14

Retention
4
16
16
-8
8
28
12
4

8.75

10
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Marsh (EH)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Mandich (EH)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Wallace/Greaser (EH)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
88
91
63
48
63
61
29
78
71
96
83
83
88
91
46
61
66.375
76.125
Average increase =

Pre %
Post %
88
91
75
77
63
95
50
64
79
91
83
86
83
91
50
50
71.375
80.625
Average increase =

Pre %
Post %
61
84
35
72
43
56
30
48
78
76
61
64
65
80
26
48
49.875
66
Average increase =

March Post
%

Improvement
3
-15
-2
49
25
0
3
15

Retention

0
9.75
March Post
%

Improvement
3
2
32
14
12
3
8
0

Retention

0
9.25
March Post
%

Improvement
23
37
13
18
-2
3
15
22

Retention

0
16.125
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Wiebelhaus/Cook (EH)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Gonzales (RR)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Juarez/Ward (RR)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
81
89
70
96
48
85
22
70
59
74
74
85
48
89
33
56
54.375
80.5
Average increase =

Pre %
Post %
70
76
85
92
48
40
37
52
67
80
74
80
67
64
33
40
60.125
65.5
Average increase =

Pre %
Post %
83
91
91
91
43
70
70
83
78
87
78
78
52
78
35
70
66.25
81
Average increase =

March Post
%

Improvement
8
26
37
48
15
11
41
23

Retention

0
26.125
March Post
%

Improvement
6
7
-8
15
13
6
-3
7

Retention

0
5.375
March Post
%

Improvement
8
0
27
13
9
0
26
35

Retention

0
14.75
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Bales (RR)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Menor (RR)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Ramos (VG)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
87
74
78
85
26
33
65
70
78
85
61
70
57
70
35
37
60.875
65.5
Average increase =

Pre %
Post %
70
78
89
96
52
59
74
93
56
93
59
63
56
67
26
44
60.25
74.125
Average increase =

Pre %
Post %
85
90
88
79
58
79
31
83
69
76
78
62
73
59
42
48
65.5
72
Average increase =

March Post
%

Improvement
-13
7
7
5
7
9
13
2

Retention

0
4.625
March Post
%

Improvement
8
7
7
19
37
4
11
18

Retention

0
13.875
March Post
%
91
59
64
82
86
86
91
64
77.875

Improvement
5
-9
21
52
7
-16
-14
6

Retention
1
-20
-15
-1
10
24
32
16

6.5

5.875
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Lockhart (VG)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

McCameron (VG)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Garcia (MC)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
79
78
61
67
50
48
32
85
50
63
61
81
50
70
36
74
52.375
70.75
Average increase =

Pre %
Post %
91
91
61
74
52
57
22
52
87
96
83
65
70
65
48
57
64.25
69.625
Average increase =

Pre %
Post %
80
84
28
57
61
63
23
84
57
63
57
57
52
63
42
36
50
63.375
Average increase =

March Post
%
86
67
48
67
81
71
62
71
69.125

March Post
%
90
70
45
45
90
90
80
45
69.375

March Post
%
95
45
68
41
91
73
86
50
68.625

Improvement
-1
6
-2
53
13
20
20
38

Retention
8
0
0
-18
18
-10
-8
-3

18.375

-1.625

Improvement
0
13
5
30
9
-18
-5
9

Retention
-1
-4
-12
-7
-6
25
15
-12

5.375

-0.25

Improvement
4
29
2
61
6
0
11
-6

Retention
11
-12
5
-43
28
16
23
14

13.375

5.25
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Helean (MC)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Jacquez/Caldwell (MC)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Johns (MC)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
76
82
61
82
52
69
23
65
76
69
76
78
80
86
38
43
60.25
71.75
Average increase =

Pre %
Post %
65
86
45
86
40
67
35
95
60
86
60
86
45
71
20
90
46.25
83.375
Average increase =

Pre %
Post %
96
96
84
75
92
92
36
71
96
96
80
92
92
96
68
71
80.5
86.125
Average increase =

March Post
%

Improvement
6
21
17
42
-7
2
6
5

Retention

0
11.5
March Post
%

Improvement
21
41
27
60
26
26
26
70

Retention

0
37.125
March Post
%
80
48
64
52
96
76
92
48
69.5

Improvement
0
-9
0
35
0
12
4
3

Retention
-16
-27
-28
-19
0
-16
-4
-23

5.625

-16.625
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Lewis (MC)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Infantino (CA)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Messenger (CA)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
48
65
24
20
43
85
38
60
62
70
57
75
43
50
19
70
41.75
61.875
Average increase =

Pre %
Post %
63
75
59
86
52
79
44
75
52
79
44
54
63
54
30
21
50.875
65.375
Average increase =

Pre %
Post %
81
92
65
88
62
72
65
40
42
64
69
80
42
68
35
64
57.625
71
Average increase =

March Post
%

Improvement
17
-4
42
22
8
18
7
51

Retention

0
20.125
March Post
%
80
76
60
56
88
68
76
40
68

March Post
%
96
70
39
26
70
65
57
57
60

Improvement
12
27
27
31
27
10
-9
-9

Retention
5
-10
-19
-19
9
14
22
19

14.5

2.625

Improvement
11
23
10
-25
22
11
26
29

Retention
4
-18
-33
-14
6
-15
-11
-7

13.375

-11
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Crunk (CA)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Eisenberg (CA)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Kitts/Dengler (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
61
77
65
85
52
65
26
73
61
92
70
88
48
77
43
46
53.25
75.375
Average increase =

Pre %
Post %
76
88
68
84
44
60
52
76
64
80
64
64
48
60
12
36
53.5
68.5
Average increase =

Pre %
Post %
93
85
59
73
56
76
48
76
93
91
85
88
78
79
56
64
71
79
Average increase =

March Post
%

Improvement
16
20
13
47
31
18
29
3

Retention

0
22.125
March Post
%

Improvement
12
16
16
24
16
0
12
24

Retention

0
15
March Post
%
93
76
66
59
97
93
90
90
83

Improvement
-8
14
20
28
-2
3
1
8

Retention
8
3
-10
-17
6
5
11
26

8

4
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Northness (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Salaz (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Osburn (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
76
88
72
96
44
79
52
75
88
88
80
83
84
83
36
92
66.5
85.5
Average increase =

Pre %
Post %
74
91
52
96
61
74
61
91
83
96
65
78
65
91
39
48
62.5
83.125
Average increase =

Pre %
Post %
83
87
78
87
65
83
48
78
96
96
74
87
65
78
17
35
65.75
78.875
Average increase =

March Post
%
90
76
76
71
95
90
86
48
79

March Post
%
91
87
70
70
100
96
96
55
83.125

March Post
%
95
81
67
62
95
76
67
29
71.5

Improvement
12
24
35
23
0
3
-1
56

Retention
2
-20
-3
-4
7
7
3
-44

19

-6.5

Improvement
17
44
13
30
13
13
26
9

Retention
0
-9
-4
-21
4
18
5
7

20.625

0

Improvement
4
9
18
30
0
13
13
18

Retention
8
-6
-16
-16
-1
-11
-11
-6

13.125

-7.375
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Pearson (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Presser (MLK)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Ferguson/Marcotte (ES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
91
96
70
61
70
61
70
87
91
96
83
96
87
96
48
78
76.25
83.875
Average increase =

Pre %
Post %
95
88
50
76
55
60
70
76
95
92
80
76
55
76
45
84
68.125
78.5
Average increase =

Pre %
Post %
80
100
84
88
52
79
80
79
36
92
76
96
48
92
52
50
63.5
84.5
Average increase =

March Post
%
91
77
73
73
95
86
91
68
81.75

March Post
%
86
68
77
50
95
82
82
68
76

March Post
%

Improvement
5
-9
-9
17
5
13
9
30

Retention
-5
16
12
-14
-1
-10
-5
-10

7.625

-2.125

Improvement
-7
26
5
6
-3
-4
21
39

Retention
-2
-8
17
-26
3
6
6
-16

10.375

-2.5

Improvement
20
4
27
-1
56
20
44
-2

Retention

0
21
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Reichbach (ES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Rojas (ES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Meador (ES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
60
64
55
68
50
59
50
77
50
64
75
64
60
64
60
50
57.5
63.75
Average increase =

Pre %
Post %
75
76
83
84
67
72
38
80
63
92
67
80
67
80
33
56
61.625
77.5
Average increase =

Pre %
Post %
56
88
89
82
33
47
39
65
67
100
39
82
44
82
50
53
52.125
74.875
Average increase =

March Post
%

Improvement
4
13
9
27
14
-11
4
-10

Retention

0
6.25
March Post
%

Improvement
1
1
5
42
29
13
13
23

Retention

0
15.875
March Post
%

Improvement
32
-7
14
26
33
43
38
3

Retention

0
22.75
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Trujillo (ES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Redd (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Armandariz (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
83
95
29
45
75
82
58
82
100
95
92
72
83
95
54
55
71.75
77.625
Average increase =

Pre %
Post %
84
72
58
56
68
56
58
61
63
78
79
61
68
61
42
67
65
64
Average increase =

Pre %
Post %
45
63
100
83
32
50
27
54
68
70
64
63
41
42
41
33
52.25
57.25
Average increase =

March Post
%

Improvement
12
16
7
24
-5
-20
12
1

Retention

0
5.875
March Post
%

Improvement
-12
-2
-12
3
15
-18
-7
25

Retention

-1
March Post
%
88
79
79
25
88
67
75
46
68.375

Improvement
18
-17
18
27
2
-1
1
-8

Retention
25
-4
29
-29
18
4
33
13

5

11.125
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Agena/Parker (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Diamond (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Ruybal (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
63
89
75
100
50
67
50
89
88
100
75
100
63
100
75
100
67.375
93.125
Average increase =

Pre %
Post %
95
87
90
83
43
74
38
74
86
96
71
78
90
91
67
57
72.5
80
Average increase =

Pre %
Post %
63
100
54
79
54
37
25
74
58
89
67
95
42
84
17
53
47.5
76.375
Average increase =

March Post
%
75
13
63
50
63
75
75
63
59.625

March Post
%
96
75
79
33
92
100
96
67
79.75

March Post
%
100
77
59
91
95
91
91
55
82.375

Improvement
26
25
17
39
12
25
37
25

Retention
-14
-87
-4
-39
-37
-25
-25
-37

25.75

-33.5

Improvement
-8
-7
31
36
10
7
1
-10

Retention
9
-8
5
-41
-4
22
5
10

7.5

-0.25

Improvement
37
25
-17
49
31
28
42
36

Retention
0
-2
22
17
6
-4
7
2

28.875

6
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Learn (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Straley (PDS)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Archibeque (BES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
76
73
47
80
53
20
47
60
88
87
76
73
65
60
41
60
61.625
64.125
Average increase =

Pre %
Post %
76
91
62
86
48
36
52
91
62
91
81
95
52
91
38
68
58.875
81.125
Average increase =

Pre %
Post %
42
67
8
25
25
50
8
33
58
92
50
67
50
42
17
42
32.25
52.25
Average increase =

March Post
%
83
75
60
80
85
70
70
48
71.375

March Post
%
100
67
67
75
100
96
92
71
83.5

March Post
%
56
44
25
31
69
44
50
13
41.5

Improvement
-3
33
-33
13
-1
-3
-5
19

Retention
10
-5
40
20
-2
-3
10
-12

2.5

7.25

Improvement
15
24
-12
39
29
14
39
30

Retention
9
-19
31
-16
9
1
1
3

22.25

2.375

Improvement
25
17
25
25
34
17
-8
25

Retention
-11
19
-25
-2
-23
-23
8
-29

20

-10.75
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Cordova (BES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Paquin (BES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Martinez (BES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
39
67
43
54
52
58
30
67
43
88
30
58
61
58
26
21
40.5
58.875
Average increase =

Pre %
Post %
63
95
13
28
25
48
54
100
63
90
63
81
46
76
33
57
45
71.875
Average increase =

Pre %
Post %
67
94
22
71
44
65
33
76
44
88
44
71
44
76
33
53
41.375
74.25
Average increase =

March Post
%
72
68
36
28
76
60
72
48
57.5

March Post
%
83
17
61
61
100
70
74
65
66.375

March Post
%
81
88
88
56
94
69
69
25
71.25

Improvement
28
11
6
37
45
28
-3
-5

Retention
5
14
-22
-39
-12
2
14
27

18.375

-1.375

Improvement
32
15
23
46
27
18
30
24

Retention
-12
-11
13
-39
10
-11
-2
8

26.875

-5.5

Improvement
27
49
21
43
44
27
32
20

Retention
-13
17
23
-20
6
-2
-7
-28

32.875

-3

43

Leigh (BES)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Vasque/McIntire (SV)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Hoffman (SV)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
43
65
52
40
67
50
33
55
57
75
43
55
43
45
24
40
45.25
53.125
Average increase =

Pre %
Post %
65
71
45
62
40
52
40
67
75
76
75
71
75
67
45
29
57.5
61.875
Average increase =

Pre %
Post %
91
90
73
85
23
40
41
75
100
100
82
100
77
95
27
75
64.25
82.5
Average increase =

March Post
%

Improvement
22
-12
-17
22
18
12
2
16

Retention

0
7.875
March Post
%
74
36
68
63
89
68
79
47
65.5

March Post
%
86
73
45
64
68
68
77
41
65.25

Improvement
6
17
12
27
1
-4
-8
-16

Retention
3
-26
16
-4
13
-3
12
18

4.375

3.625

Improvement
-1
12
17
34
0
18
18
48

Retention
-4
-12
5
-11
-32
-32
-18
-34

18.25

-17.25
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Kast (ST)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Mascarenas (ST)
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go
Average %

Pre %
Post %
88
96
72
88
72
88
80
83
48
96
48
79
60
79
36
42
63
81.375
Average increase =

Pre %
Post %
75
83
67
74
38
83
46
61
71
87
71
83
71
87
25
70
58
78.5
Average increase =

Table 2
School
Colinas Del Norte
Shafer
Grule/Redman
Randall
Roback
Griffin

March Post
%
92
75
63
79
79
88
83
58
77.125

March Post
%
83
75
79
71
96
88
96
83
83.875

by School
23.5
23.0
16.4
18.0
8.8

18.375

-4.25

Improvement
8
7
45
15
16
12
16
45

Retention
0
1
-4
10
9
5
9
13

20.5

5.375

21.3
-5.5
-6.6
-0.3
10.0
17.93

Enchanted Hills
Marsh
Mandich
Wallace/Greaser
Wiebelhaus/Cook

Retention
-4
-13
-25
-4
-17
9
4
16

Retention
Retention %
Average
%
by School

Average %
Average %

Improvement
8
16
16
3
48
31
19
6

3.78

9.8
9.3
16.1
26.1
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15.31
Rio Rancho
Gonzales
Juarez/Ward
Bales
Menor

5.4
14.8
4.6
13.9
9.66

Vista Grande
Ramos
Lockhart
MCCameron

6.5
18.4
5.4

5.9
-1.6
-0.3
10.08

Maggie Cordova
Garcia
Helean
Jacquez/Caldwell
Johns
Lewis

13.4
11.5
37.1
5.6
20.1

1.33
5.3
0.0
0.0
-16.6
0.0

17.55
Cielo Azul
Infantino
Messenger
Crunk
Eisenberg

14.5
13.4
22.1
15.0

-5.69
2.6
-11.0
0.0
0.0

16.25
ML King
Kitts/Dengler
Northness
Salaz
Osburn
Pearson
Presser

8.0
19.0
20.6
13.1
7.6
10.4

4.0
-6.5
0.0
-7.4
-2.1
-2.5
13.13

Ernest Stapleton
Ferguson/Marcotte
Reichbach
Rojas
Meador
Trujillo

-2.09

-2.42

21.0
6.3
15.9
22.8
5.9
14.35

46

Puesta Del Sol
Armandariz
Agena/Parker
Diamond
Ruybal
Learn
Straley
Redd

5.0
25.8
7.5
28.9
2.5
22.3
-1.0

11.1
-33.5
-0.3
6.0
7.3
2.4
12.98

Bernalillo
Archibeque
Cordova
Paquin
Martinez
Leigh

20.0
18.4
26.9
32.9
7.9

-1.17
-10.8
-1.4
-5.5
-3.0
0.0

21.20
Sandia Vista
Vasquez/McIntire
Hoffman

4.4
18.3

-5.16
3.6
-17.3

11.31
St. Thomas
Aquinas
Kast
Mascarenas

18.4
20.5

Average increase/decrease in %

Table 3
Test Question
1 H2O important to life
2 Water Cycle
3 Watershed
4 DW come from
5 Makes river dirty
6 Water users
7 protect water
8 Where Wastewater go

-6.81

-4.3
5.4
19.44
14.93

Increase from
Pre to PostTest
11.0
12.5
12.4
29.7
17.4
8.8
14.0
16.9

0.56
-1.96

Retention from
Post- to March
1.2
-4.7
0.5
-9.2
0.7
1.4
2.9
-1.0

47

APPENDIX B5

BOARD OF DIRECTORS

Southern Sandoval County
Arroyo Flood Control Authority
1041 Commercial Dr. S.E. • Rio Rancho, New Mexico 87124
(505) 892-RAIN (7246) • FAX (505) 892-7241

John Chaney
Mark Conkling
James F. Fahey, Jr.
Steven M. House
Michael Obrey

EXECUTIVE ENGINEER
Charles Thomas, P.E.

October 27, 2014
Dear Parent/Guardian,
Your 3rct grader's class has been selected to participate in an exciting program sponsored by Southern Sandoval
County Arroyo Flood Control Authority (SSCAFCA). As part of the educational standards, we want to teach
students about habitats in their neighborhoods and what animals make their homes in arroyos. SSCAFCA is
dedicated to safety and we want to make sure Rio Rancho kids know when it is safe to explore natural arroyos.

About Us:
Our mission is to protect citizens and property by maintaining and operating flood and storm water control
facilities that manage our watersheds prudently for future generations. SSCAFCA is dedicated to educating
students, adults and the community as a whole on the issues of flood control and watershed management. We
also work to enhance the quality of life in Southern Sandoval County by creating appealing multi-use facilities
and encouraging low impact use of natural arroyos, such as walking, biking, and watching wildlife. As part of
these goals, our new education program will teach students about the arroyos' value as wildlife habitat.

About the Program:
Educators will visit the school to teach four lessons over the next several weeks. For at least one of them, we will
walk to a nearby arroyo to learn about the natural habitat. Throughout all of these lessons, we will emphasize
·when it is safe to be in or around a sandy natural arroyo.
1. Animal and Plant Adaptations - We will learn about the plants and animals that live in our arroyos,
and how they are adapted to survive in the desert climate.
2. Bats - We will learn about how bats control insect populations naturally in our arroyos and ponds, how
many mosquitoes a bat can eat each night, and how they find their prey through echolocation.
3. Meet a Live Bat - Laurie Wearne of Bats in Flight will bring bats she has rehabilitated, to show
students why we shouldn't be afraid of them, and what we should do if we find an injured bat.
4. Meet a Live Burrowing Owl - Octavio Cruz of Envirological Services, Inc. will bring a rescued
burrowing owl, and teach about why their habitat is threatened in some areas.
We hope you will enjoy talking with your child about what they are learning! If you have any questions about
the program, please feel free to contact me at cconran@sscafca.org.

{»111£AU~~
Catherine Conran
Educational Outreach Director

www.sscafca.com

Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA)

Professional Water Resources Education
Consulting Services – Arroyo Classroom
Program Report
Submitted by:
Orilla Consulting, LLC
1200 Los Tomases Dr NW
Albuquerque, NM 87102
Technical Contact:
Amelia White, CEO/Owner
(505) 225-7487
amy@riverxchange.com

June 11, 2015

Arroyo Classroom Program
The Arroyo Classroom program utilizes our natural arroyos as outdoor classrooms and brings arroyo
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.
In 2014-2015 school year, we served 28 classes at Corrales, Enchanted Hills, Maggie Cordova, MLK,
Puesta del Sol, and Sandia Vista (about 700 students and 28 teachers).
Teachers told us that the program was helpful to them in terms of meeting science standards, and
shared stories of students discussing the lessons after we left. Past participants said that they loved the
program and were eager to schedule it again this year.
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. Educator Connie Crandall delivered two of the lessons – Arroyo Adaptations, and an
introductory lesson about Bats. Laurie Wearne of Bats In Flight delivered a follow-up lesson using live
bats. Tavo Cruz of Envirological Services, Inc. delivered presentations with a live Burrowing Owl. At
Corrales Elementary, a lesson about flooding would be substituted for the habitat lesson, but
unfortunately this year the presenter was sick that day and it could not be rescheduled.
New this year, we developed pre and post evaluations for the bat and owl lessons this year and saw
significant increase in student knowledge as a result of the program (see results in Appendix B.) This
year we also had parents sign a waiver for students to participate in the arroyo walking field trip (see
Appendix A.) Next year, Arroyo Classroom program will be implemented by Ciudad Soil and Water
Conservation District. Amy White of Orilla Consulting will become Ciudad’s Education Coordinator,
while Ciudad will take over fiscal administration and the program will be covered under their State
insurance policy.
The first lesson, about the unique adaptations of animals and plants that live there, incorporates a walk
out to a nearby arroyo and extensive discussion about arroyo safety (see lesson plan in Appendix C.)
Connie first talked to students about the difference between concrete-lined channels and sandybottomed arroyos, and emphasized that it is never safe to go into concrete-lined channels, while sandybottomed 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 are adapted to the desert environment by
moving about to regulate their temperature, and looked for certain adaptations of desert plants to
minimize water loss in the desert. All 26 Rio Rancho classes received this presentation.
In the second lesson, about bats, Connie talked to students about how important bats are in keeping
insect populations under control, and did an activity to model how many insects a small colony of bats
can eat in one night (see lesson plan in Appendix B.) Then students played a game demonstrating
echolocation, as well as how mother bats find their young by sound and smell in the colony. She
discussed ways to encourage and protect bats. We emphasized that kids should not be frightened of
them, but also should never touch a bat if they find one. All 28 classes received this presentation.
In the third lesson, Laurie Wearne talked to students about what species live in this area, what habitat
they prefer, what they eat, what we can do to help them, and what to do if we see an injured one. She
allowed students to view four different species of live bats in captivity, and used a bat detector to

amplify the sounds bats make in echolocation. Because the bats are fragile nocturnal creatures, there
were many restrictions on scheduling, and this caused some difficulty at a few schools, but most of the
classes (21) were able to receive this presentation.
In the fourth lesson, Tavo Cruz talked with students about what time of year burrowing owls are in our
arroyos, what habitat they need, and what we can do to help them (especially not disturbing them, and
not riding ATVs up the sides of arroyos). He emphasized that burrowing owls are protected by federal
law, and that 3rd graders would be ambassadors and protectors for the owls. Unfortunately, at the
beginning of this school year, the owl he had used for presentations during the past two years died
suddenly. We were able to get volunteers from Wildlife Rescue to bring another owl, but scheduling
was difficult. Most of the classes (22) received this presentation.
Appendix A contains the parent letter/waiver we sent; Appendix B contains the evaluation results;
Appendix C contains the complete lesson plans.

Appendix A: Parent Letter/Waiver

Appendix B: Evaluation Results
Live Owl Presentation
This survey was distributed at the beginning and end of the live owl presentation.

Burrowing owls live in:
Response (PRE)

Chart

Percentage

Count

trees

16.9%

51

burrows

83.1%

251

attics

0.0%

0

birdhouses

0.0%

0

Total Responses

302

Burrowing owls live in:
Response

Chart

Percentage

Count

trees

7.0%

15

burrows

92.0%

196

attics

0.5%

1

birdhouses

0.5%

1

Total Responses

213

Apparently most students already understand why burrowing owls are so named, but we did see a small
increase.

Burrowing owls eat:
Response (PRE)

Chart

Percentage

Count

Food scraps from our garbage

1.7%

5

Mostly mice

38.6%

115

Mostly small insects like mosquitoes

19.1%

57

Mostly large insects like beetles and
grasshoppers

40.6%

121

Total Responses

298

Burrowing owls eat:
Response (POST)

Chart

Percentage

Count

Food scraps from our garbage

1.0%

2

Mostly mice

30.3%

63

Mostly small insects like mosquitoes

24.0%

50

Mostly large insects like beetles and
grasshoppers

44.7%

93

Total Responses

208

Many students initially assume that burrowing owls, like other owls, eat mice. Afterward, there was a
small shift toward knowing they eat mostly insects (although they do eat mice too) but maybe this
wasn’t emphasized enough.

SSCAFCA wants to protect burrowing owls in our arroyos because:
Response (PRE)

Chart

Percentage

Count

The Federal Migratory Bird Act says it is illegal to harm or
disturb burrowing owls or other migratory birds

14.5%

43

They are an important part of our ecosystem

19.6%

58

Healthy natural arroyos are ideal habitat for owls, so if we see
them we know we are taking good care of our environment

20.6%

61

All of the above

45.3%

134

Total Responses

296

SSCAFCA wants to protect burrowing owls in our arroyos because:
Response (POST)

Chart

Percentage

Count

The Federal Migratory Bird Act says it is illegal to harm
or disturb burrowing owls or other migratory birds

15.9%

34

They are an important part of our ecosystem

18.2%

39

Healthy natural arroyos are ideal habitat for owls, so if
we see them we know we are taking good care of our
environment

22.4%

48

All of the above

43.5%

93

Total Responses

214

Not much change. Perhaps the structure or wording of this question needs to be adjusted – with this
type of question it’s hard to tell whether they really don’t know that the rest of the answers are correct
or whether they just didn’t read to the end.

What can we do to help burrowing owls?
Response (PRE)

Chart

Percentage

Count

Make birdhouses for them in our yards

17.1%

52

Feed them

22.0%

67

Tell people how cool they are and that we
shouldn't disturb them

58.9%

179

Ride ATVs up and down the sides of arroyos

2.0%

6

Poke sticks in their nests to see if they're in
there

0.0%

0

Total Responses

304

Percentage

Count

Make birdhouses for them in our yards

11.3%

24

Feed them

20.3%

43

Tell people how cool they are and that we
shouldn't disturb them

67.5%

143

Ride ATVs up and down the sides of arroyos

0.9%

2

Poke sticks in their nests to see if they're in
there

0.0%

0

Total Responses

212

What can we do to help burrowing owls?
Response (POST)

Chart

We saw a small increase in the correct answer, but it would be nice to see more of a decrease in the idea
that we should feed them.

Live Bat Presentation
This survey was distributed at the beginning and end of the live bat presentation. Students had already
had the presentation from Connie, possibly a week or more beforehand. It seems some misconceptions
remained after Connie’s presentation, but were remedied by Laurie’s presentation. In the end, students
came away with a pretty good understanding of the truth about bats.

Which of the following is TRUE of the bats that live around Rio Rancho and Corrales?
Response (PRE)

Chart

Percentage

Count

They are blind.

27.3%

68

Most of them have rabies

19.3%

48

They consume at least half their body weight in
insects each night

50.6%

126

They suck blood

2.0%

5

They are attracted to people's hair

0.8%

2

Total Responses

249

Which of the following is TRUE of the bats that live around Rio Rancho and Corrales?
Response (POST)

Chart

Percentage

Count

They are blind.

4.0%

10

Most of them have rabies

9.6%

24

They consume at least half their body
weight in insects each night

84.3%

210

They suck blood

0.4%

1

They are attracted to people's hair

1.6%

4

Total Responses

249

We saw a significant increase in the number of students who understood that bats consume half their
body weight in insects each night, and a significant decrease in the number of students who believe bats
are blind or have rabies.

Why does SSCAFCA want to protect bats?
Response (PRE)

Chart

Percentage

Count

They eat insects that can cause diseases

12.4%

31

If we have bats to eat the insects, we don't have to spray
pesticides that pollute our river

20.4%

51

They are an important part of our ecosystem

25.6%

64

All of the above

41.6%

104

Total Responses

250

Why does SSCAFCA want to protect bats?
Response (POST)

Chart

Percentage

Count

They eat insects that can cause diseases

23.3%

58

If we have bats to eat the insects, we don't have
to spray pesticides that pollute our river

23.7%

59

They are an important part of our ecosystem

18.5%

46

All of the above

34.5%

86

Total Responses

249

Oddly, some students changed their answer from “all of the above” to one of the other choices, perhaps
because one of the other choices stood out in their mind more strongly afterward.

If you find an injured bat, what should you do?
Response (PRE)

Chart

Percentage

Count

Panic

0.4%

1

Kick it or try to shoo it away

1.2%

3

Pick it up and try to comfort it

2.8%

7

Ask an adult to call a wildlife
rescuer

95.2%

240

Don't tell anyone if it bites you

0.4%

1

Total Responses

252

If you find an injured bat, what should you do?
Response (POST)

Chart

Percentage

Count

Panic

0.0%

0

Kick it or try to shoo it away

2.0%

5

Pick it up and try to comfort it

2.8%

7

Ask an adult to call a wildlife
rescuer

94.4%

235

Don't tell anyone if it bites you

0.8%

2

Total Responses

249

Not much change – students apparently know this already, probably from Connie’s presentation, which
will be evaluated next year.

Which is NOT a good way to help bats?
Response (PRE)

Chart

Percentage

Count

Put up bat houses for them to live in

3.2%

8

Capture them and keep them as pets

76.3%

193

Avoid using pesticides, which might
poison them

17.4%

44

Tell people about how much they help us

2.0%

5

Tell people about what to do if they find
an injured bat

1.2%

3

Total Responses

253

Which is NOT a good way to help bats?
Response (POST)

Chart

Percentage

Count

Put up bat houses for them to live in

1.2%

3

Capture them and keep them as pets

80.3%

200

Avoid using pesticides, which might
poison them

15.7%

39

Tell people about how much they help us

1.2%

3

Tell people about what to do if they find
an injured bat

1.6%

4

Total Responses

249

Small positive change – students apparently know that we can’t keep bats as pets, probably from
Connie’s presentation, which will be evaluated next year. We’re not sure why the pesticide choice is the
most popular other answer – maybe Connie talked about pesticides and they were confused by the
negative question format, or maybe they are not familiar with the word “avoid.”

Appendix C: Lesson Plans
Activity Guide for 3rd Grade – Animal and Plant Adaptations
1. What are we trying to teach the students in this activity?
Arroyos are cool places where animals live, animals and plants are adapted to live in the desert.
2. How can we tie this activity to our teaching goals:
Our Goals
Animals live in arroyos
We should visit arroyos
carefully
Picking up dog poop keeps
germs out of our river

Where we can relate our goals to this activity
Look for evidence of animals.
Talk about when it is safe.
We'll probably see poop, talk about how it can make animals sick.

Supplies:
 Thermometers
 Clipboards
 Poster of leaf adaptations





Wax paper
Paper towels
Tape

3. How can we tie this activity to standards?
 Measure energy (temperature change)
 Posing a question, using numerical data, various methods to display results
 Animals and plants have adaptations that improve chances of survival
 Classifying animals and plants
 Living things cause changes to their environment, some detrimental, some beneficial
5. How should this activity be organized?
I. Pre-activity (10 minutes)
 Do you ever visit/play in arroyos? What do you do?
 What are arroyos for? Managing storm water to keep our town from flooding when we get a
heavy rain. Show first flush video.
 Talk about arroyo saftey – don't go into arroyos when you see clouds in the sky.
 Because our arroyos are natural, with sandy sides and bottom, they are safer.
 In Albuquerque, the arroyos have concrete sides and water travels so fast, it is really dangerous
to ever go in arroyos. Some arroyos come from the canyon where it might be raining but you
can't see.
 Our arroyos are home to all kinds of animals and plants, so they are a wonderful place to enjoy
nature. What kinds of animals do you think might live in the arroyo?
 Walk out to arroyo
II. Lizard activity (15 min)
 5min Look for evidence of animals. What kind of evidence? Scat, tracks, holes.
 What kind of animals live in holes (besides snakes)?
 What do you think makes it difficult to live out here? Heat, sunburn, not much water, cold at








night. Animals and plants have special adaptions (special things about their bodies) that make
it easier for them to live in this habitat.
How do they get water? From plants, from condensation under rocks.
How could they avoid heat? Stay in burrows or shade during the day, active at night.
Some animals love the heat, though! Lizards are cold-blooded, which doesn't mean they are
actually cold. It means their body temperature is determined by the environment. They need to
absorb heat from their surroundings to function.
Each student take a thermometer. This is a lizard, and it needs to maintain its body temperature
at a certain level: fence lizard 35C (95F), whiptail 38.6C (101F). How can it keep from getting
too hot? How can it keep from getting too cold? Lizards regulate their body temperature
through behavior.
Plants do kind of the same thing – hold one palm out flat, one sideways. Which feels hotter?
Prickly pear cactus pads grow sideways instead of flat to keep themselves cool!

IV. Plant activity (15 min)
 What do plants need in order to survive? Water, sunlight, air, soil
 What makes it difficult for plants in the desert? It's so hot and there's so little rain.
 How do plants get water? Show evapotranspiration diagram. It's kind of like when we're hot,
we sweat. But if we lose too much water from sweating we get dehydrated.
 How do they keep cool? Remember prickly pear? Show pictures of hedgehog and prickly
pear cacti. Desert plants can shade themselves! Hedgehog cactus has lots of spines that shade
the surface and also blocks the wind.
 The leaves of many desert plants are adapted so that they don't lose too much water.
 Show leaf adaptations poster (fuzzy, small, curled, waxy, green stems but no leaves)
If weather is ok:
 Out in arroyo, we'll do an investigation.
 How many of the plants we see will have these adaptations? Hypothesize.
 To be fair, we can't just pick the plants we like. Standing in one spot, collect the first 6 different
leaves you see.
 Draw each one, and describe what adaptation it has.
 How many of your 6 leaves have one of the adaptations listed?
 Why don't all have it? Some plants avoid the heat by just growing and producing seed really
fast before the weather gets hot, and then they just die off and leave their seeds to grow next
year!
 Search for seeds.
If windy, inside activity:
 Let's investigate one way they keep water. Dab water on board, cover one spot with paper
towel, one spot with wax paper. Which do you think will evaporate faster?
 Show prickly pear picture. Make model of prickly pear pad: paper towels with wax paper
taped around the outside. Show cut prickly pear pad.
 Maybe do experiment: soak wax-covered and non wax-covered leaves in water and time how
long they take to dry.
V. Conclusion (10min)
 Arroyos are for flood control, and we shouldn't play in them when clouds are in the sky.







But they are cool places where animals and plants live, and we can visit when it's clear weather.
Animals and plants are adapted to live in the desert climate.
What we do in arroyos affects the plants, and animals' habitats. Should we ride ATVs up the
sides? That's something humans do to change our environment for the worse.
Picking up dog poop is important because it can make animals sick. Where does the water go
when it flows down the arroyo? The Rio Grande! Keeping dog poop out of the river is one way
humans can change our environment for the better.
Walk back to classroom

Leaf Adaptations
1. Fuzzy leaves or
lots of spines
2. Small leaves
3. Curled leaves
4. Waxy leaves
5.

Green stems but no
leaves!

Activity Guide for 3rd Grade – Bats
1. What are we trying to teach the students in this activity?
Bats are cool, we should not hurt them. We can protect them and make houses for them.
2. How can we tie this activity to our teaching goals:
Our Goals
Animals live in arroyos
We should visit arroyos
carefully
Picking up dog poop keeps
germs out of our river

Where we can relate our goals to this activity
Bats live around arroyos and eat mosquitoes (which carry disease)
We should respect bats because they do important things for us –
pollinate, eat bugs

Supplies:
 3 lbs birdseed or beans
 6 blindfolds
 6 cotton balls, w/ variety of scents (vinegar, cinnamon, garlic, vanilla, perfume, banana?
Caution: Teachers should also be aware of any food or odor sensitivities or allergies)
 Bat posters
3. How should this activity be organized?
I. Pre-activity (10 minutes)
 Show bat puppet. This is a big brown bat. Remember we talked about ways animals are
adapted, what adaptations do you see on this bat? Wings, ears. What do you think they eat?
They catch bugs with their wings or tail.
 How are bats different from birds? Show wing pictures.
 Bats are mammals just like us! What does that mean?
 People may think that they are dirty and diseased, or that they suck blood, and have actually
tried to exterminate them. But... they are actually very clean, like cats. Only a few tropical bats
feed on blood, and not many bats have rabies. The advantages of having these creatures around
are far greater.
 As pollinators of flowers and distributors of seeds, they play an important ecological role.
Without bats, we wouldn't have bananas, peaches, mangoes, cashews, many cacti/agave.
 As predators of insects, they benefit us by devouring pests. All bats native to the U.S. are
insectivores. They typically consume about half their weight in insects each night, preferring
moths, beetles, mayflies, midges, and mosquitoes (the closest thing to vampires among us).
 Have each kid scoop out how much a bat would eat. (BBB 23g, so 11g seeds ~1 Tbs)
 A colony of 1000 bats (like BBB)can eat 4 tons of insects per year. Without bats, we would be
overwhelmed by insects. A bat can travel about 6 miles in any direction from its roost.
 Are there very many other animals that eat insects at night? Bats fill a special niche in the
ecosystem.
 Bats are threatened – people are destroying their homes, have spread a fungus that infects them,
using pesticides to kill insects poisons them.
 Where do they go in the winter? Some hibernate in winter (need special undisturbed places) and
some migrate (need habitat along the way).

II. Go out to arroyo - Are You My Baby?
Millions of bats can sometimes be found in a single cave, many of them mothers and their newborn
pups. Mothers usually give birth in the spring to a single baby, and because bats are mammals, each
mother nurses her young several times a day.
Scientists have found that in spite of the numbers and the darkness bat mothers manage to find their
own pups. Each mother is able to locate her baby by recognizing its scent and call. In the game below,
your students can play the roles of bat mothers and babies trying to find each other in the noisy
darkness.
Make sure students realize that speed is not the key to success in this activity.
1. Select six bat mothers and six babies.
2. Give each baby a scented cotton ball (see scent list for suggestions). Each bat's mother should
become familiar with the smell.
3. Next, assign each baby a distinctive call, such as a simple pattern of tongue clicking. Mother
and baby should practice the pattern several times to ensure recognition of sound.
4. Blindfold the mothers.
5. The remaining students are also babies but without a scentor assigned call. Arrange all the
babies in an open space with the six "scented" babies scattered throughout the group. All babies
will remain stationary.
6. Help the blindfolded mothers to the edge of the group. On your signal, they should move
slowly about the group in an effort to find their own baby. All the babies should call, clicking at
random without a pattern—except for the six babies, who must use the pattern they practiced
with their "mothers."
7. If a mother approaches a scented baby, the baby must hold out the cotton ball toward the
mother's nose. No other contact should be made.
8. The winner is the mother and baby who find each other first. When pairs find each other, they
should leave the circle. The game is over when all mothers and babies are reunited.
V. Conclusion - Bats are good! We can protect them and attract them.
Bats are threatened
 Of 27 species of bats in NM, 1 endangered, 3 threatened, 19 are “species of concern”
What we can do:
 Avoid using pesticides.
 Conserve living and dead hollow trees for evening, pallid, big brown, and other cavity-roosting
bats.
 Create positive public relations for bats by exploding old myths and misunderstandings and
informing your family and friends about their ecological importance and the threats they're up
against.
 Build a bat box at your house! It can also double as a bird house! Imagine . . . bats and birds
living together in one box. They often coexist in snags and artificial structures, and get along
remarkably well, because they work separate shifts — nocturnal and diurnal.





Bat garden - start by enticing night-flying insects with plants that bloom both day and night.
Lights in your schoolyard left on at dusk to encourage moths and other nightflying insects and,
consequently, foraging bats.
Build a shallow pond that appeals to mayflies, caddis-flies, and other insects that start life in
freshwater and emerge as adults. Guidelines appear here: “Build a Dragonfly Pond”.

d<:d<:d<:-----------------------------------------------------------------------------------------------------------------------------

D

I agree to release Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA) and its
directors, officers, members, employees, agents, contractors, and volunteers, from any and all liability
which may arise out of my child's participation in the Arroyo Classroom Program. I acknowledge that
there are certain risks inherent in field trips, and that such risks cannot be eliminated. Risks include but
are not limited to injuries or allergic reactions related to using scientific equipment and/or coming into
contact with plants, animals, or insects. I understand that during this field trip, my child is expected to
follow the directions of the trip leader, who will make every effort to ensure my child's safety. I assume
and accept all risks existing in the arroyo field trip, and I have discussed the activities and risks with my
child who understands them and wishes to participate nevertheless. If any part of this Agreement is held
to be invalid or unenforceable, such holding will not affect the validity or enforceability of any other part
of this Agreement so long as the remainder of the agreement is reasonably capable of completion.

Parent/Guardian's Name:
Parent/Guardian Signature: _ _ _ _ _ _ _ _ _ __

-----------~

APPENDIX B6

February 18, 2015
TO:

The Mid Rio Grande Stormwater Quality Team

FROM:

Patti Watson, President
Phyllis Baker, Lead Account Executive
Jason Edwards, Junior Account Executive
Cooney, Watson & Associates, Inc.

RE:

Outcomes Report for 2014 – Stormwater Quality Public Education and Involvement

In 2014 the Mid Rio Grande Stormwater Quality Team (MRGQST) focused its efforts on education
through participating in community events, and through sponsorship of the Bosque Ecosystem
Monitoring Program (B.E.M.P.) and RiverXchange. In addition, the team continued its website and
Facebook page, and developed a brief survey that was used at a large-scale community event and can
also be used as a benchmark survey in the future. In addition, the team continued work on an
educational kiosk to be housed in the New Mexico Museum of Natural History. The overall budget
spent on these activities, excluding donated hours by team members, was $47,505.53. The contractor,
Cooney, Watson & Associates, Inc. (CWA) donated $3,122.16 in services during the 2014 calendar
year.
We have summarized the activities below and on the following pages:
Website
(www.keeptheriogrand.org)
CWA designed and launched a
new website in 2013 and
continued it in 2014. CWA is
working with the team to set up
a file system for easier team
member access to documents in
2015. In the meantime, traffic to
the website did increase
compared to 2012 and 2013
(see chart on next page) and the
site was updated with new
member information as well as
other relevant content.
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MRGSQT Website Analytics
Total Visitors
Unique Visitors
New Visitors
iPhone
iPad
Other Mobile Device
Top Referring Sites

2012
999
808
76.6%
21
16
19
direct (192)
google (567)
bing (34)
cabq.gov (24)
forex-ninjas.com
(22)
amafca.com (19)
yahoo (15)
aridlid (14)
animalhumane (11)

2013
728
518
70.05%
21
18
21
direct (288)
google (302)
bing (20)
ktrg.swcp.com (23)
keeptheriogrand.org
(18)
amafca.org (16)
seoanalyses.com (10)
cabq.gov (8)
ciudadswcd.org (5)

2014
1,060
768
92.6%
31
29
28
Google organic
search (267)
buttons for
website.com (103)
direct (93)
keeptheriogrand.org
(20)
bing (14)
yahoo (11)
amafca.org (7)

A detailed Google Analytics Report is included as an attachment to this report, labeled Appendix A.
Estimated number of individuals reached by this activity: 1,060
Facebook Page
In conjunction with the new SQT website, CWA in 2013 re-launched a new Facebook
page (https://www.facebook.com/Keeptheriogrand) and continued the page in 2014.
Total “likes” for the page increased by 26.3% to 48 by the end of the 2014.
Estimated number of individuals reached by this activity: 48
Events
In 2013, MRGSQT members reported participating in a total of 27 community outreach/educational
events. In 2014, team members reported participating in a total of 33 community outreach/educational
events. Details of the 2014 events are below.
1. AMAFCA
Karen Stearns
January 09, 2014
AMAFCA hosted the Valle de Oro Site Plan project public meeting. We set up the Storm Team Water
Quality booth and provided public education brochures regarding water quality.
150 attendees
2. AMAFCA
Karen Stearns
January 15, 2014
AMAFCA hosted an Open House to explain to the professional community the responsibilities and
efforts of the Stormwater Quality Team.
40 attendees
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3. AMAFCA
Karen Stearns
January 22, 2014
The MRGSQT had our January meeting in which we discussed the program for public education
specific to stormwater quality. We also had a presenter on LID projects in Bernalillo County.
14 attendees
4. AMAFCA
Karen Stearns
February 05, 2014
AMAFCA is participating with the UNM Community Studio to use an AMAFCA project, Valle de Oro
National Wildlife Refuge, as a design challenge for the students of the class. AMAFCA will design and
construct water quality structures along the drainage way through the Refuge and out to the Bosque.
25 attendees
5. AMAFCA
Karen Stearns
February 20 and 21, 2014
MRGSQT was a sponsor for the “Land and Water Summit: Drought as an Opportunity for Change”
conference. This 2-day event was organized by the GI LID in Arid Environments and Xeriscape Council
of NM. SSCAFCA was involved in the organization of the conference. Bernalillo County was the largest
sponsor and organized a roundtable discussion called “Balancing Point: Finding the Reality between
Cost, Regulation and Ideals in GI Design.” The MRGSQT booth was displayed and informational
brochures were available to attendees.
140 attendees
6. AMAFCA
Lynn Mazur
March 15, 2014
A presentation was made at Open Space Visitor's Center on AMAFCA's joint use and Stormwater
Quality Facilities.
10 attendees
7. AMAFCA
Lynn Mazur
April 14, 2014
AMAFCA made a presentation to NMSPE (New Mexico Society of Professional Engineers) members
on AMAFCA's role in water quality.
30 attendees
8. AMAFCA
Jeff Willis
May 12, 2014
A booth was displayed and stormwater quality pamphlets were distributed at a dedication of Durand
Open Space Water Quality Sign.
175 attendees
9. AMAFCA
Jeff Willis
September 13, 2014
AMAFCA had a float in the New Mexico State Fair Parade promoting Stormwater Quality.
40,000 attendees
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10. SSCAFCA
Catherine Conran
2013-2014 school year
The Southern Sandoval County Arroyo Flood Control Authority sponsored 20 5th grade classes in
Sandoval County for the RiverXchange educational program.
521 attendees
11. SSCAFCA
Catherine Conran
2013-2014 school year
SSCAFA provided education focused on watershed and water quality to the Elementary School
Students Achieve for Excellence (SAFE) afterschool program for students in grades 1-4 mixed classes.
257 attendees
12. SSCAFCA
Catherine Conran
2013-2014 school year
SSCAFCA provided education on water quality, watershed, habitat and safety to 3rd grade students in
19 classes.
475 attendees
13. SSCAFCA
Catherine Conran
Spring 2014
SSCAFCA provided education on science and understanding of watershed/water quality to 6th grade
program students at 3 schools
143 attendees
14. SSCAFCA
Catherine Conran
February 20, 2014 and February 21, 2014
SSCAFCA participated in a conference on low impact development and green infrastructure.
199 attendees
15. SSCAFCA
Catherine Conran
April 19, 2014
SSCAFCA participated in a community outreach event on Earth Day with a booth and educational
materials to promote stormwater quality awareness.
200 attendees
16. SSCAFCA
Catherine Conran
April 25, 2014
SSCAFCA participated in a Rio Rancho Public Schools Sustainability series for high school students.
150 attendees
17. SSCAFCA
Catherine Conran
May 03, 2014
SSCAFCA participated in an arroyo and community clean-up event where volunteers removed over
282,240 pounds of illegally dumped trash.
1,300 attendees
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18. SSCAFCA
Catherine Conran
July 25, 2014
SSCAFCA provided a watershed model and water educational activities for students in grades 1-6.
80 attendees
19. SSCAFCA
Catherine Conran
November 14, 2014
SSCAFCA provided educational outreach to the community during a recycle day focused on water
quality.
75 attendees
20. SSCAFCA
Catherine Conran
November 28, 2014 and November 29, 2014
SSCAFCA participated in a 4th grade children's event focused on water.
1,462 attendees
21. SSCAFCA
Catherine Conran
November 28, 2014
SSCAFCA provided educational material and handouts to 4th grade teachers on water quality prior to
the children’s water festival (see event above).
80 attendees
22. Bernalillo County
Anita Steed
April 5, 2014
Bernalillo County participated in a Copper Trail Clean Up with a radio remote at CABQ Open Space.
75 attendees
23. Bernalillo County
Anita Steed
April 12, 2014
Bernalillo County participated in an Indian School Trail Clean Up at CABQ Open Space.
25 attendees
24. Bernalillo County
Anita Steed
April 19, 2014
Bernalillo County participated in a Menaul Trail Cleanup at CABQ Open Space.
35 attendees
25. Bernalillo County
Anita Steed
April 23, 2014
Bernalillo County participated in an Earth Day After School Program for students from schools in
Bernalillo County.
125 attendees
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26. Bernalillo County
Anita Steed
April 26, 2014
Bernalillo County participated in the Piedra Lisa Open Space Cleanup at CABQ Open Space.
30 attendees
27. Bernalillo County
Anita Steed
May 3, 2014
Bernalillo County handed out information on stormwater quality at the South Valley Pride Day at the
Westside Community Center.
1,500 attendees
28. Bernalillo County
Anita Steed
May 4, 2014
Bernalillo County handed out information on stormwater quality at a booth at Run for the Zoo.
1,500 attendees
29. Bernalillo County
Anita Steed
May 10, 2014
Bernalillo County had an information booth at Tour Del Bosque Bicycle Race.
100 attendees
30. Bernalillo County
Anita Steed
May 23, 2014
Bernalillo County had a booth at the Isotopes Bark in the Park: event and also sponsored public service
announcements on proper disposal of pet waste.
700 attendees
31. Bernalillo County
Anita Steed
June 14, 2014
Bernalillo County handed out stormwater quality information at UNM Golf Course Opening/Bernalillo
County Fun Run.
500 attendees
32. City of Albuquerque
Kathy Verhage
January 14, 2014
The City of Albuquerque made a presentation to developers, contractors, and legal staff regarding the
City of Albuquerque's new drainage ordinance and draft stormwater quality ordinance.
50 attendees
33. City of Albuquerque
Kathy Verhage, Kevin Daggett, and Shahab Biazar
November 12, 2014
The City of Albuquerque made a presentation regarding LID practices in the City of Albuquerque to
contractors and developers during SWPPP (Stormwater Pollution Prevention Plan) training.
45 attendees
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Based on the reports of the Team members and other stormwater quality professionals
attending these meetings, the estimated number of individuals reached by this activity is:
50,211. NOTE: This total does not include the team’s booth at the 2014 Bernalillo County Wine
Festival, which is reported as a separate survey/educational event below.
Booth and Benchmark Survey – 2014 Bernalillo County Wine Festival
Mid Rio Grande Stormwater Quality Team members
The Town of Bernalillo donated a booth at its very popular event, the Bernalillo Wine Festival over
Labor Day Weekend (Aug. 30-Sep. 1, 2014). MRGQST members, volunteers and vendors handed out
information and also encouraged individuals visiting the booth to fill out a short survey (See Appendix
B). In return for filling out a survey, participants were given a choice of a Poop Pak (kit for picking up
pet waste) or a fish-style tote bag. A total of 577 respondents filled out some or all of the 10-question
survey, and future surveys are planned at upcoming regional events to provide a comparative baseline.
Results are in included in this report.
“Do you think that stormwater runoff affects the
quality of water in the Rio Grande?)
Response
Number
Percentage
Yes
414
20%
No
114
74%
Unsure
31
6%
Totals
559
100%

“Would you be willing to pick up after your dog/pet
and dispose of the waste in the trash to improve
the quality of stormwater runoff?”
Response
Number
Percentage
Currently Do
453
82%
Will Do
89
16%
Won’t Do
11
2%
Totals
553
100%
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“Would you be willing to reduce, reuse and
recycle trash to improve the quality of stormwater
runoff?”
Response
Number
Percentage
Currently Do
502
87%
Will Do
69
12%
Won’t Do
6
1%
Totals
577
100%

“Would you be willing to pay an additional minor
monthly fee on your water bill to improve the
quality of stormwater runoff?”
Response
Number
Percentage
Would Do
390
71%
Won’t Do
159
29%
Totals
549
100%

If you answered “Would do,” how much would
you be willing to pay?
Response
Number
Percentage
$1
122
31%
$2
106
27%
$3
59
15%
$5
75
19%
More than
32
8%
$5
Totals
394
100%
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“Would you be willing to reduce use of toxic
chemicals outdoors to improve the quality of
stormwater runoff?”
Response
Number
Percentage
Currently Do
390
73%
Will Do
123
23%
Won’t Do
21
4%
Totals
534
100%

“Would you be willing to reduce use of toxic
chemicals outdoors to improve the quality of
stormwater runoff?”
Response
Number
Percentage
Currently Do
432
81%
Will Do
80
15%
Won’t Do
21
4%
Totals
534
100%

“Would you be willing to wash your vehicle(s)
at a full or self-service car wash to improve the
quality of storm water runoff?”
Response
Number
Percentage
Currently
408
77%
Do
Will Do
74
14%
Won’t Do
48
9%
Totals
531
100%
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“Would you be willing to keep chemicals and
trash out of street gutters to improve
the quality of stormwater runoff?”
Response
Number Percentage
Currently Do
422
80%
Will Do
100
19%
Won’t Do
5
1%
Totals
527
100%

“Would you be willing to dispose of household
hazardous waste properly at a collection facility
or during a recycling event to improve
the quality of stormwater runoff?”
Response
Number
Percentage
Currently Do
428
80%
Will Do
96
18%
Won’t Do
11
2%
Totals
535
100%

Age Breakdown of Survey Participants:
Age Breakdown of Survey Participants
Age
Number Percentage
Younger than 18
12
2%
18-30 years
133
23%
31-50 years
219
38%
51-65 years
167
29%
Older than 65
46
8%
577
100%
Totals

A copy of the survey card is included in Appendix B.
Estimated number of individuals reached by this activity: 577

10

Educational Partnerships – RiverXChange and B.E.M.P. (Bosque Ecosystem Monitoring Project)
The Mid Rio Grande Stormwater Quality Team provided funding and educational materials to students
participating in the RiverXChange educational program, B.E.M.P. (Bosque Ecosystem Monitoring
Project) and B.E.M.P. educational program and also participated in the Rio Rancho Children’s Water
Festival.
Program

RiverXchange
BEMP

2013-14
School
Year
Funding
$33,600.00
$18,165.00

2013-14
Students &
Teachers
Reached
521
1,490

Totals

$59,940.00

2,011

2014-2015
School Year
Funding
$33,000.00
$22,265.00
$55,265.00

2014-2015
Students &
Teachers
Reached
572
Will be
reported in
June of 2015
572

Total
Reached
1,093
1,490
2,583

Total estimated number of individuals reached by educational outreach programs: 2,583
General Materials Distribution
In addition to the targeted distribution of educational materials through our Scoop the Poop and
Educational Partners, team members also distributed materials through their own channels. Based on
materials inventoried at the beginning of the year and the end of the year, we have estimated the
number of people reached through general educational materials distribution:
In 2014, the Mid Rio Grande Stormwater Quality Team decided to focus less on printed collateral
pieces and more on community outreach through partnerships and participation in community events.
Therefore, there was less emphasis on distributing collateral in 2014.
MRGSQT
Item
Scoop the Poop Bumper Sticker
Keep the Rio Grand Bumper Sticker
Keep the Rio Grand Brochure
Keep the Rio Grand Home Brochure
New Dog or Cat Brochure
Scoop the Poop Rack Card
MRGSQT Notepad
TOTAL

9/26/2013
Quantity
527
2,985
587
0
4,275
685
987
10,046

12/31/2014
Quantity

Distributed

498
2,874
527
0
4,185
685
758
9,527

29
1,015
60
0
90
0
229
1,423

Cost of
Materials
Distributed
$6.09
$27.75
$10.20
$0.00
$8.10
$0.00
$116.70
$168.84

Total estimated number of people reached by this activity: 1,423
Total Number of People Reached Through All Advertising, Educational and Public Outreach
Activities in 2013
Obviously, some people were reached by more than one activity, but in gross numbers an estimated
55,902 people were reached with a stormwater quality/stormwater pollution prevention message in
2014.
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APPENDIX C1

2015 Land & Water Summit

WATERSHED CPR:
Restoring Natural, Built and
Human Environments

February 19-20, 2015

Land&Water
Sheraton Albuquerque Airport
Hotel Summit
2910 Yale Boulevard S.E.
Albuquerque · NM

Presented by:

Thank You To Our Sponsors
And Major Supporters
In our efforts to continue the Land & Water Summit, the
Xeriscape Council of New Mexico and Arid Low Impact
Development are supported by an increasing number of
contributors including:
Watershed Sponsors: Bernalillo County Stormwater
Program, Bernalillo County Conservation Program,
and Southern Sandoval County Arroyo Flood Control
Authority (SSCAFCA).
River Sponsors: City of Rio Rancho, Sites Southwest,
Waterwise Landscape, Inc., and Cooney Watson.
Stream Sponsors: Mid Rio Grande Stormwater Quality
Team.
Acequia Sponsors: City of Santa Fe, New Mexico Water
Conservation Alliance, and the American Society of
Landscape Architects.

Special thanks to Bernalillo County Stormwater Program
and SSCAFCA for sponsoring this year preconference
workshop, Flood Control for Watershed Health and
the third edition of Middle Rio Grande Low Impact
Developments: Projects for Storm Water Management.
Additional thanks goes to Bookworks, one of
Albuquerque’s last independent bookstores, for once
again bringing the best of the written word on related
subjects to the Summit.
We are extremely pleased with this diverse
and generous support and with the fact that it
demonstrates increasing community involvement in
supporting water conservation. It is due to this support
and the support of you, the life-long learners with
strong commitments to their professions and to their
communities who attend this conference, that we are
able to provide such high quality speakers.

Xeriscape Council of NM & Arid Low Impact Design
Watershed Sponsors:
River Sponsors:

Stream Sponsors:

Acequia Sponsors:
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Welcome to the Land & Water Summit,
our 20th Water Conservation Conference!
The seeds of the Xeriscape Council of New Mexico were
planted in 1987 at the first Xeriscape Conference held
in Los Alamos, New Mexico. The founding members
were a diverse group of private and public sector
professionals with a common desire to make landscape
design and construction more environmentally
responsible in the southwest. Climate extremes have
made our original message about water conservative,
resource efficient, beautiful landscaping evolve into
our 2015 focus, Watershed CPR. The increasing
impact of climate variability on the way we develop
spaces impels us to reassess our treatment of natural,
built and human environments. From the beginning
our small group of volunteers has worked together
relentlessly to educate people locally and regionally.
Much has changed in the water conservation and
landscape industry over the years: watershed health
and sustainability, biofiltration, urban heat island and
ecosystem services are part of the landscape lexicon.
Our partnership with Arid LID continues the cooperative
approach to built and planted solutions to water
management and urban heating and reflects the broad
focus needed to tackle land and water use effectively.
Drought as an opportunity to create positive change
in the way we design and build remains high on our
agenda. Rather than end the program with an artist,
this year keynote Peter McBride, filmmaker of Chasing

Water and author of The Colorado River: Flowing
through Conflict will kick off the Summit with an aweinspiring look at the watersheds we rely on and stories
of his experiences exploring them. On Friday we wrap
up with the roundtable, Innovations for Watershed
Health, a dialogue between green infrastructure
activists, scientists and the audience: ideas for
resuscitating our watersheds and the human capital to
make change, YOU.
Other speakers this year will discuss what watershed
resilience might look like on the Rio Grande, case
studies for monitoring watershed health and our roles
as regenerative activists for community health in both
urban and agricultural landscapes. We will hear about
collaboration to solve stormwater problems while
creating green spaces for people and wildlife right here
in rio city as well as south of the border. Our presenters
offer both practical strategies and the larger context
they fit.
Watershed health is everyone’s concern. We invite you
to listen, talk and discuss these concepts together and
take them out into your practice to make this Land
and Water Summit one of our best and most impactful
collaborations yet. As always, we hope you find yourself
inspired and energized to make positive change
happen.

Thank you for coming.
George Radnovich, Hunter Ten Broeck, Teresa Harner, Judith Phillips, Marian Wrage, Catherine Conran, Caryn
Grosse, Cheri Vogel, Jim Brooks, Roxie Carpenter
The 2015 Land & Water Summit Planning Committee
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Day 1 Agenda
Thursday, February 19
8:00 – 8:30

Opening Remarks and Conference Kick-Off: George Radnovich,
President XCNM

8:30 – 9:45

Keynote: Pete McBride, National Geographic Photographer

9:45 – 10:00

Break

10:00 – 10:45

Precipitation CPR: How to End a Drought in New Mexico: Dr. David
Gutzler, UNM Climate Scientist

10:45 – 11:45

What Might Resilience Look Like for New Mexico’s Social
Systems, Water and Landscape in the Face of Climate
change? Dagmar Llewellyn, U.S. Bureau of Reclamation

11:45 – 1:15

Lunch

1:15 – 2:00

LID Case Studies: Modeling and Monitoring of Impacts on
Watershed Health: Robin Kirschbaum, PE, LEED AP

2:00 – 2:45

We are the Watershed: Regenerative Landscape Design as EcoCultural Activism: Christie Green, Down to Earth LLC

2:45 – 3:00

Break
Acequia Survival in the 21st Century: Watershed Function,
Climate Change, and Stakeholders in Water Administration:
Miguel Santistevan, SolFeliz Farm

3:00 – 4:00

4:00 – 5:00
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We Still Need Rain Spirits: Cultural Resilience and Agriculture in
the Southwest: Enrique Salmon, Director of American Indian Studies
and Chair of the Department of Ethnic Studies, Cal State University
East Bay

Day 2 Agenda
Friday, February 20
8:15 – 8:30

Introduction – George Radnovich

8:30 – 9:30

Using Collaboration to Benefit ALL – Turning a Problem into
an Asset: Jennifer Owen White, US Fish and Wildlife, Valle de Oro
National Wildlife Refuge

9:30 – 10:15

Rio Grande Water Fund: A Long-Term Program for Wildfire and
Water Source Protection: Dr. Brent Racher, Racher Resource
Management, LLC and Laura McCarthy, The Nature Conservancy

10:15 – 10:30 Break
A Framework for Green Stormwater Infrastructure in Los
Pedregales, Mexico City: Pedro Camarena Berruecos, MDS,
10:30 – 11:15 Universidad
Nacional Autónoma de México and Maggie
Messerschmidt, MPA/MSES, Indiana University
11:15 – 12:00 GI: The Guts of Community Health: Irene Ogata, City of Tucson
12:00 – 1:00
1:00 – 1:45
1:45 – 2:30

Lunch
Classification of Residential Landscapes Reveals that Water Use
Depends More on Plant Cover than Plant Type: Rolston St. Hilaire,
NMSU, Professor
How to Improve the Health of an Urban Forest with Limited
Resources: Joran Viers, Urban Forester, City of Albuquerque
Roundtable: Innovations for Watershed Health
•

2:30 – 4:00

•
•
•
•

Introduction by Howard Passell, Sandia Labs
Howard Passell, Sandia Labs
Irene Ogata, City of Tucson
Rolston St. Hilaire, Professor NMSU
Dagmar Llewellyn, U.S. Bureau of Reclamation
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Speakers
Key Note: Peter McBride
Native Coloradan Pete McBride has spent almost two decades studying the world with his
camera. A self-taught, award-winning photographer, filmmaker and writer, he has traveled
on assignment to over 60 countries for the publications of the National Geographic
Society, Smithsonian, Outside, Men’s Journal, Esquire, STERN and many others.
Raised on a Colorado cattle ranch, Pete is passionate about storytelling and unique,
gripping ways to communicate them, whether it involves vantages from 20,000 feet or
swimming below icebergs. His perspective on capturing water-related stories led American
Photo Magazine to list Pete as “one of the top five water photographers” in the nation.
After a decade working mostly abroad, Pete decided to focus his cameras closer to home
on a subject closer to his heart. Combining his passion for aviation and his belief in
conservation, he spent over two years documenting his local river — the Colorado. This
journey culminated in the acclaimed coffee table book: “The Colorado River: Flowing Through Conflict”, an award-winning
short film, “Chasing Water” and a traveling museum exhibit/ lecture currently touring the U.S.
In 2011 and 2012, his film “Chasing Water” won over 20 film festival awards including “Best Short Documentary”
at Canada’s Banff Mtn. Film Festival , “Best Environmental Film” at England’s Kendal Mtn. Festival and “Best
Documentary” at Florida’s Clear Water Festival, to name a few.
His photography honors include awards from Pictures of the Year International, Photo Week DC, Communications Arts,
The Society of Professional Journalists and a Knight Fellowship for Professional Journalists at Stanford University. In
2011, he was awarded “River Conservator” by the Roaring Fork Conservancy for his ongoing awareness work with water
conservation.
When not on assignment, you can find Peter in the mountains or on the rivers around the Roaring Fork Valley, Colorado.

Christie Green

Since 1999 as founding principal of Down to Earth, LLC in Santa Fe, NM, a landscape
design firm for residential, commercial and non-profit clients in northern New Mexico,
Christie has consulted with individuals, schools, plant nurseries and public agencies
to educate about the importance of heirloom edible landscapes, native plant species,
water conservation, soil-building, and innovative land restoration techniques and
landscape design, development and education for non-profit and commercial clients.
With approximately 350 projects during her first 10 years of business including land
planning, fundraising and educational program development, she has served as land
steward of seven- and two-acre agricultural, wetland and rural northern New Mexico
properties, presented and taught in diverse educational settings, and served on local
governmental committees and professional peer organizations.
A 2013 graduate of University of New Mexico, School of Architecture and Planning,
Master of Landscape Architecture, she received an NMASLA Award for Academic Excellence in 2011, national
University Olmsted Scholar designation for student leadership in sustainable landscape design 2012 and the City of
Santa Fe Sustainable Award for Water Conservation at The Academy for the Love of Learning site in 2012. In 2014
she established radicle studio/office space and product line extension of Down to Earth, LLC to cultivate interaction,
collaboration and artful, activist innovation.
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Pedro Camarena Berruecos
Pedro Camarena Berruecos, author of The Nature of Cities, is a landscape
architect who studied at the National Autonomous University of Mexico (1998)
and has a Masters from the University of Lanús, Argentina (2009). He is
cofounder of LAAP, Landscape Architecture Arquitectura y Paisaje, where he
has created works of landscape urbanism one of which, Arqueología de Paisaje
Ruta de la Amistad, in México City, was a finalist for the Rosa Barba Prize at
the International Biennial of Landscape Architecture in Barcelona, Spain in
September 2014. He has held positions in various sectors of government,
Ministry of the Environment of the City of Mexico (2001-2004). He has taught
since 2001 at the Design Workshop at the Academic Unit of Landscape
Architecture, Faculty of Architecture, served as advisor to the Ecological Reserve Pedregal in Ciudad
Universitaria, UNAM and is president of the Society of Landscape Architects of Mexico (SAPM) 2013-15.

Dr. David S. Gutzler
David Gutzler is Professor of Meteorology and Climatology at the University of
New Mexico. He and his students combine observed data and large-scale model
output to assess the causes of global and regional climate variability, and to
improve the skill and application of hydroclimatic predictions on seasonal and
longer time scales. He holds degrees from the University of California at Berkeley
(B.S., Engineering Physics) and MIT (PhD, Meteorology). He is a former Editor
of the American Meteorological Society’s Journal of Climate. He served as a
lead author for the fifth assessment report of the U.N. Intergovernmental Panel
on Climate Change, published in 2013. He received the UNM College of Arts &
Sciences’ award for outstanding teaching in 2008 and was named a Fellow in
the university’s new Center for Teaching Excellence this year.

Rolston St. Hilaire, Professor
Rolston St. Hilaire is a professor and assistant department head in the
Department of Plant and Environmental Sciences at New Mexico State University.
He teaches courses in landscape horticulture and environmental stress
physiology. Dr. St. Hilaire’s research focuses on plant stress physiology, the
development of tools that promote efficient water use in residential landscapes,
and mapping and categorizing land cover in urban ecosystems.
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Robin L. Kirschbaum, PE, LEED AP
Robin L. Kirschbaum, PE, LEED®AP is a civil engineer with 17 years of
experience, specializing in stormwater management, hydrologic/ hydraulic
modeling, Low Impact Development (LID), Green Stormwater Infrastructure
(GSI), and municipal National Pollutant Discharge Elimination System (NPDES)
permit support. She is HDR’s Washington Stormwater Lead, where she
recently co-authored the Eastern Washington LID Guidance Manual for arid
environments. She routinely assists public agencies with development of LID
engineering design standards and code updates, supports design review for
complex LID development projects, and trains municipal staff on design, construction, and maintenance of LID
facilities. Robin has a bachelor’s degree from the University of Texas at Austin and a master of science in civil
engineering degree from the University of Washington.

Dagmar Llewellyn
Dagmar Llewellyn is a hydrologist, with an educational background in
geosciences and civil engineering, and post-graduate studies in climate
dynamics, paleo-climatology, river restoration, GIS, and water law and
management. Since 2000, her work has focused on water-management and
endangered-species issues in the Upper Rio Grande Basin. Her work has involved
water supply and demand evaluation, groundwater/surface-water interaction,
irrigation efficiency, habitat and hydrologic requirements of endangered species,
accounting under the Rio Grande Compact, and Reclamation project operations.
After 25 years in environmental and water-resource consulting, her interest in
working for the federal government was sparked by the passage of the SECURE Water Act, which assigned to
the Bureau of Reclamation a west-wide evaluation of the potential hydrologic implications of climate change.
Since 2010, she has worked Reclamation on programs authorized under the SECURE Water Act, as well as on
Rio Grande water management and endangered species / environmental compliance issues.

Laura McCarthy
Laura McCarthy is Director of Conservation Programs for the Nature
Conservancy in New Mexico. She manages the Conservancy’s programs
in the Rio Grande, Gila and San Juan basins. She has been with the
Conservancy since 2005, including seven years as the Conservancy’s
National Policy Advisor for federal wildland fire appropriations, fire
management, and forest restoration.
Laura’s prior work includes more than a decade with the USDA Forest
Service as a firefighter and planner. She has also worked for a State
Forester and the Santa Fe-based Forest Guild.
Laura’s professional life was significantly altered by the Cerro Grande Fire in 2000, which she watched
from across the valley and that fostered her interest in better policy and management of forested
watersheds. Laura has earned several awards for her work, most notably the Society of American
Forester’s Young Forester Leadership Award in 1998 and USDA Secretary’s Honor Award in 1995.
Laura’s degrees are in Forestry (M.F. 1987 Yale University) and Government (B.A. 1983, Bowdoin
College).
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Maggie Messerschmidt, MPA/MSES
Maggie Messerschmidt graduated in December from Indiana University’s
School of Public and Environmental Affairs where she received an MPA
(Public Affairs) and MSES (Environmental Science). She has initiated
participatory processes for watershed and forest management in Honduras
and Peru as a Peace Corps Volunteer. Her research in Mexico and in Indiana
focus on the impacts of green infrastructure on water quality and hydrologic
performance. She plans to continue to work at the interface of water
management and ecological landscape-level design. Maggie is inspired by
the fields of eco-hydrology and Integrated Water Resource Management
(IWRM), and their application for improved resource equity.

Irene Ogata
Irene has always had an interest in overall conditions of health – human,
urban form, environments and social-economics. Currently she is the
Urban Landscape Manager with the City of Tucson, Office of Integrated
Planning; and Past-President of the Arizona chapter of the America Society
of Landscape Architects (ASLA). She is involved in city wide landscape issues
and policies affecting public facilities. She has been involved professionally
for over twenty years in Tucson community issues such as urban heat island
and its relationship to street tree/urban canopy; stormwater harvesting/
green infrastructure/low impact development; nexus between water
and energy; issues of climate change; food security and; social equity/
accessibility. Irene received her undergraduate and graduate degrees from the University of Arizona
in Nursing (College of Nursing), Sociology (College of Behavioral and Social Science), Landscape
Architecture (College of Agriculture) and Urban Planning (College of Architecture, Planning, Landscape
Architecture).

Brent J. Racher, Ph.D.
Dr. Brent Racher is a manager or partner for two natural resource management companies in New
Mexico, Racher Resource Management and Restoration Solutions; and two woody biomass supply/
utilization/development companies, Western Biomass and Southwestern Biomass. After receiving his
B.S. from New Mexico State University in Range Science, he completed an M.S. and Ph.D. specializing
in range ecology, fire ecology/behavior, and range improvements from Texas Tech University.
Dr. Racher’s knowledge and experience in fire behavior, fire ecology, and the land managers’ need
for expertise in prescribed burning prompted him to start Racher Resource Management, LLC. In this
endeavor, he has provided private and government entities with expert fire management for planning
and operations, much of the time as a turn-key service. Once in private industry, he also realized that
vegetation and habitat management in rangelands, forests, and riparian ecosystems largely lacked the
capitalized resources that could obtain a set of objectives and implement them. So, he helped form
Restoration Solutions, LLC to bring a combination of the most progressive mechanical and chemical
vegetative manipulation to the land managers in need of that expertise. Currently, Dr. Racher is
collaborating to expand renewable energy resources in the West through the utilization of ecologically
unbalanced biomass in forests, woodlands, and non-native phreatophyte communities. He is currently
serving as the President of the New Mexico Forest Industry Association.
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Enrique Salmon, PhD.
Enrique Salmón has dedicated his studies to Ethnoecology and Traditional
Ecological Knowledge in order to better understand his own and other
cultural perceptions of culture, landscapes, and place. Dr. Salmon’s
recent studies have led him to seriously consider the connections
between Climate Change and Indigenous traditional foodways. He feels
that in order to maintain the sustainable food producing capacities of
our landscapes we need to look to places of resilience for solutions to
how to adapt to increasing climate changes and continue to feed human
populations. Indigenous homelands are regions able to offer solutions for
ways to feed the planet due to the resilience of traditional foodways and
land management practices. Dr. Salmon has published a book focused on small-scale Native farmer
of the Greater Southwest and their role in maintaining biocultural diversity. Enrique has a B.S. from
Western New Mexico University, an MAT in Southwestern Studies from Colorado College, and PhD. in
anthropology from Arizona State University. His dissertation was a study of how the bio-region of the
Rarámuri people of the Sierra Madres of Chihuahua, Mexico influences their language and thought.
Enrique has been a Scholar in Residence at the Heard Museum, on the Board of Directors of the
Society of Ethnobiology, and has published several articles and chapters on Indigenous Ethnobotany,
agriculture, nutrition, and traditional ecological knowledge. He is Director of American Indian Studies at
Cal State University East Bay and Chair of the Department of Ethnic Studies.

Miguel Santistevan
With a Bachelor of Science degree in Biology from the University of New
Mexico and a Master of Science degree in Ecology from the University
of California, Davis, Miguel Santistevan is currently a Ph.D. Candidate
in Biology at the University of New Mexico. His research interests are in
the traditional acequia-irrigated and dryland agricultural systems of the
Upper Rio Grande and Sangre de Cristo mountains. Miguel is certified
in Permaculture and ZERI Design and has directed youth-in-agriculture
programs such as ePlaza of Hands Across Cultures and the Regional
Development Corporation and the Sembrando Semillas youth-in-agriculture
project of the New Mexico Acequia Association (NMAA). He has produced
video and public radio programming (¡Que Vivan las Acequias!) with the NMAA and Cultural Energy. He
maintains a conservation farm with his wife and daughter in Taos called Sol Feliz where many visitors
have participated in educational presentations, tours, and hands-on workshops (www.solfelizfarm.org).
Miguel serves as Executive Director for a youth-in-agriculture, research, and crop adaptation program
through the Agriculture Implementation, Research, & Education non-profit organization he co-founded
(www.growfarmers.org) while he serves as a math and science teacher for Vista Grande High School.
Miguel is serving his second term as Chairman of the Acequia Madre del Sur de Río Don Fernando de
Taos of which he is a parciante (irrigator) and past Mayordomo (ditch boss).
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Joran Viers
Joran Viers is the City Forester with City of Albuquerque Parks and
Recreation Department. Prior to taking this position, he worked for the New
Mexico State University Cooperative Extension Service, first as a County
Horticulture Agent and County Director in Bernalillo County, and then as
State Urban Small Farm Horticulture Agent. Viers was born in Albuquerque,
but grew up in California, Costa Rica and Arkansas. He has a life-long love of
plants and the natural sciences. He has a Bachelor’s degree in Biology from
the University of New Mexico, and a Master’s degree in Botany from the
University of Florida. Mr. Viers has been an ISA-Certified Arborist since 2008.

Jennifer Owen-White
Jennifer Owen-White is the first refuge manager of the new Valle de Oro
National Wildlife Refuge in Albuquerque. Valle de Oro is the first urban
refuge in the Southwest and part of a larger push by U.S. Fish and Wildlife
to reach urban audiences and connect them to the important habitats and
wildlife that the Service protects. Before taking the position at Valle de
Oro, Jennifer was the Refuge Manager at the Santa Ana National Wildlife
Refuge and also served as the Visitor Service manager for the South Texas
Refuge Complex. Jennifer is proud to be both a biologist and visitor services
specialist. She was born in Chicago, grew up in Houston, and has a B.S. in Biology as well as an M.S.
in Wildlife Science from Texas Tech University. Jennifer is completing her PhD in Forestry and Natural
Resource Interpretation from Stephen F. Austin State University where she has focused on connecting
urban communities to conservation and the outdoors.
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About Xeriscape Council of New Mexico
OFFICERS:
George Radnovich, President • Hunter Ten Broeck, Vice President • Teresa Harner, Treasurer • Marian Wrage, Secretary
COUNCIL MEMBERS:
Hunter Ten Broeck • George Radnovich • Teresa Harner • Judith Phillips • Marian Wrage • Cheri Vogel
CONTACT INFORMATION:
Xeriscape Council of New Mexico• PO Box 6186, Albuquerque, NM 87197• www.xeriscapenm.com • xquestions@
xeriscapenm.com

Council Projects

The Xeriscape Council is education and project oriented. Its primary project is an annual conference on topics
in water conservation and landscape. The Council brings high-level locally and globally recognized experts and
speakers to Albuquerque for the two-day conference.
The Xeriscape Council incorporated in 1998 and received 501(c)(3) status in 1999. It conducts educational
programs, training sessions and conferences on the general topic of xeriscaping and its role in water
conservation.

Mission & Goals:
The Xeriscape Council’s main goal is to educate New Mexicans and others about water conservation, and
to promote native, low-water plants and landscaping/irrigation methods in New Mexico as a means of water
conservation. According to Council President George Radnovich, the Xeriscape Council of New Mexico has
accomplished its original goal through multiple promotional means, while influencing the City of Albuquerque in
its current water-conservation initiatives. Those initiatives include a water-conservation ordinance with associated
rebate programs that encourages water-conserving landscapes and irrigation methods, as well as indoor watersaving technologies.

Membership
Membership in the Xeriscape Council is open to the public; however, only active members may serve on its board
of directors. Members include landscape architects and designers, horticulturists, management consultants,
landscapers, Master Gardeners, extension agency professionals, homeowners, and grounds maintenance
workers. The Council meets monthly throughout the year to plan and manage its activities. .
Interested in joining the Council, email us at xquestions@xeriscapenm.com.

Resources
The Xeriscape Council of New Mexico has moved all resources to our website, www.xeriscapenm.com. Please
visit our website to find our favorite resources.
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Regional Demonstration Gardens

Bachechi Open Space Park Corner Of Alameda And Rio Grande NW, Albuquerque, NM
Rio Grande Botanical Garden 2601 Central Ave. SW, Albuquerque, NM (505) 764-6200
Rio Grande Nature Center State Park 2901 Candelaria Rd. Albuquerque, NM (505) 344-7204
Rio Rancho, Waterwise Demonstration Garden Pinetree Road And Southern Blvd, Rio Rancho, NM (505) 8915000
Bosque Del Apache National Wildlife Refuge Visitor Center South Of Socorro, NM (505) 835-1828
Denver Water 1600 York St., Denver, CO (303) 628-6348
Denver Botanic Gardens 1600 W. 12Th Street, Denver, CO (303) 331-4000
Mesa Water Xeriscape Demonstration Gardens, Colorado Springs, CO (719) 636-5407
Santa Fe Botanical Garden, Santa Fe, NM (505) 471-9103

About Arid LID
AridLID.org was originally established to serve as the official website for the
2010 Albuquerque Area Green Infrastructure & Low Impact Development
Workshop. Due to the success of that workshop, as well as the growing
interest in using GI & LID in arid climates, this website has since transitioned into a resource and information
center.

Intro to LID & GI

Green Infrastructure: The term Green Infrastructure (GI) simply refers to a class of stormwater control measures
or practices that slow, capture, treat, infiltrate and/or store runoff at its source, and includes both structural (e.g.
stormwater capture and treatment) and non-structural (e.g. preservation of open space) approaches.
GI can be applied at the site (e.g. green roofs, porous pavement and cisterns), neighborhood (e.g. green streets
and green detention facilities) or regional scale (e.g. urban forestry and open space preservation).
Low Impact Development: LID approaches and principles include: minimizing land disturbance during
development, incorporating and preserving natural features in the development, decentralizing stormwater
management and treating it at the source through the use of GI and other techniques, reducing and disconnecting
impervious surfaces in the development, and understanding and mimicking pre-development hydrology.
The terms LID and GI are often used interchangeably.

LID Demonstration Sites
Please see our separate handout for more Green Infrastructure and Arid Low Impact Design sites.
SSCAFCA Office Building, 1041 Commercial Dr. SE Rio Rancho, NM 87124
Rooftop capture for landscape watering, cisterns, pervious pavement, on-site ponding, and photovoltaic panels
Fidelity Investments , Mesa Del Sol, 5401 Watson Dr. SE, Albuquerque, NM 87106
Permeable pavement, depressed landscaping, retention ponds, water harvesting
Desert Fountain, Albuquerque Museum, 2000 Mountain Road NW, Albuquerque, NM 87104
Rainwater fountain
Hahn Arroyo Project (AMAFCA and the City of Albuquerque), Montgomery Park, Albuquerque, NM
Treated stormwater for landscape watering
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SPONSORS
PROUD SPONSOR
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Conserve
Today

Preserve
Tomorrow

5O5-896-8715
www.ci.rio-rancho.nm.us
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SPONSORS
Sustainable Solutions in Flood Control
When Every Drop Counts

Rainwater
Harvesting

Permiable
Pavement

Infiltration
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SPONSORS

Bernalillo County Stormwater Management
is Proud to Sponsor
the 2015 Xeriscape Conference and Pre-Conference Workshop:
Flood Control for Watershed Health

“The Bell Keepers” portrays a Spanish Padre and a parishioner rescuing a Chapel bell from
the flood waters. This statue at the entry plaza of Bachechi Open Space Park exemplifies
Bernalillo County’s commitment to preserving not only the property of its citizens, but
the rich culture and beautiful environment of Bernalillo County,

Bernalillo County: We’re more than you think.
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Thanks to our Sponsors
Watershed Sponsors:

River Sponsors:

Stream Sponsors:

Acequia Sponsors:

For more information: xquestions@xeriscapenm.com, http://xeriscapenm.com

APPENDIX C2

Middle Rio Grande Low Impact Developments:
Projects for Storm Water Management
Third Edition
February 19, 2015

Sponsored by:

Introduction

The goal of the Mid-Rio Grande Arid Low Impact Development projects booklet is to show what is happening in our community,
to inspire ideas and to show what can be done. The ARID LID terminology is relatively new but the concept of doing the right
thing with minimal impact to the surrounding environment has been in existence for a long time. The Third Edition ARID LID
booklet highlights a variety of local projects with varying cost and techniques. If you have recommendations and projects for next
year please contact info@sscafca.com and we will work to incorporate them. Thank you to all of the organizations, companies and
entities that provided sample projects.
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Awareness Project

1
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Agua es Vida Student Water
Conservation and Awareness Project

This 550 gallon rainwater harvesting tank was installed in May 2014
at a private residence in Albuquerque to supplement irrigation of
a small fruit orchard, and pollinator/vegetable garden (seen in the
background). The tank collects roof runoff from approximately 300
sq-ft of roof. The tank sits on a platform of cinderblock in order to raise
it enough in elevation to use gravity to water the surrounding garden,
requiring no added electricity to pump water.
Planning, design, installation, and art stencils were all done by eight
high schools students from Rio Grande and South Valley Academy from
Albuquerque’s South Valley, with supervision from teachers and community partners of the Querencia Institute (http://www.querenciainstitute.org/), a nonprofit dedicated to improving the learning experiences
of young adults in the arts and sciences of sustainability. Each student
did independent research and worked with local artists to create a stencil that represented eight principles of water harvesting. This project
was supported by a Toyota Together Green by Audubon grant.
As of January 2015, the tank is completely full with late fall rains. The
landowner is saving this water for the spring growing season.

Contact information
•
•
•

John Wright Querencia Institute
P: (505) 503-3672
E: gjuanito@hotmail.com
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Albuquerque Open Space Visitor Center Green
Infrastructure Demonstration Project
Contact information
•

Jodi Hedderig, Site Manager:
jhedderig@cabq.gov; (505) 897--‐8865;
cabq.gov/openspace

This demonstration project transformed a barren, actively
eroding portion of the grounds into a multi--‐functional
showcase of watershed friendly landscaping and green
infrastructure. Stormwater bio--‐retention basins were
integrated with the existing roof water tank to provide
multiple site and community scale benefits.
Rain falling on the auxiliary building is conveyed into the
cistern for later use. Overflow from the cistern, surface
runoff from portions of the gravel road, and direct rainfall
are collected and infiltrated in the bio--‐retention basins,
providing passive irrigation to the plantings and increasing localized soil moisture. A layer of wood chip mulch
feeds soil biological activity and reduces evaporative
losses. Rock aprons stabilize the inflow to the basin and
overflow between basins, and can support seed germination. The project manages stormwater from approximately
1800 sq. ft. of impervious surfaces plus direct rainfall on
the landscape.

Before

Project Implementation:
•

•

2013: Bernalillo County Master Gardeners install roof
water tank under guidance of Blair Stringam, with tank
donated by NM State University

During

September 2014: Rough excavation with backhoe
by City of Albuquerque Parks and Recreation; Participants and instructors during Watershed Management
Group’s Water Harvesting Design Certification training
course completed the finish grading, rock armoring
of key areas, planting native and climate--‐adapted
plants, and mulching. Primary project design and
facilitation provided by Jeff Adams of Terrasophia LLC

After
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City of Albuquerque Native
Plantings and Permeable Paving
Installed as Borders at City Parks

City Of Albuquerque
Department Of Parks
& Recreation

During calendar year 2014, the City of Albuquerque’s (COA) Parks and Recreation Department (Parks) placed 2-foot wide permeable
pavers on the outer rim at 10 parks: Cardwell,
Mary Fox, Ross, Valley Haven, Monroe Green,
Martineztown-Santa Barbara, Onate, Aztec,
Del Sol, Vail, and Eisenhower Middle School
Pool. Approximately 20,000 square feet of
permeable paving was installed at a cost of
$24 per square foot.
Parks also put in clumps of Stipa grass edging
along arroyos in the following parks: Heritage
Hills, Stardust Skies, Snow, and Ross Enchanted. About 12,000 square feet of Stipa grass
was planted at a cost of $22 per square foot.
The COA will monitor these areas for water
savings and additional variables and will report on their findings in future reports.
For additional information please contact the
City of Albuquerque Department of Parks and
Recreation, http://www.cabq.gov/parksandrecreation, or the senior landscape architect,
David M. Flores, at DFlores@cabq.gov.
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Ambassador Edward L. Romero Park
Contact: Robert M. (Bob) Oberdorfer, RLA (Project Landscape Architect); (505) 228-1710; rmo59@msn.com
Project was designed by Resource Technology, Inc. [no longer in business] and built by Mountain West GolfScapes
When a new subdivision was planned for a former alfalfa field in
Bernalillo County’s South Valley, the County’s Parks and Recreation staff
decided the proposed park site would be a good opportunity to try to
bridge the gap between the surrounding established neighborhood
and the new community that was seen as something of a threat to
their rural roots. Instead of being centrally located, the four-acre park
was situated at the effective rear of the new development, surrounded
on three sides by back yards of the new homes, but facing the older
residences across its primary access road. And instead of building
a traditional “swings and soccer fields” facility, the County took the
opportunity to develop a showpiece of sustainability.

Romero Park Drainage Schematic

In 2002, the park site became the subject of a Graduate Design Studio for UNM’s Master
of Landscape Architecture program, during which three student teams spent a semester
getting to know the area and its residents, developing three master plan concepts for the
park, and presenting them to the community. Then in 2004 the County commissioned
Resource Technology, Inc. (RTI) to combine the three disparate plans into a cohesive
design that would not only keep the neighbours happy, but also respect the thought and
creativity that went into the original student designs.
One of the greatest challenges of the project was to deal with stormwater flows. This
is because the park site also serves to collect all of the surface runoff from the new
subdivision in a retention capacity, meaning that there is no outfall to other storm
drainage facilities. Due to its lowland setting and the lack of surrounding drainage
infrastructure, the park was required to accommodate the full 100-year storm runoff
volume from the surrounding development, with only emergency overflow facilities to
carry anything greater to the nearby Rio Grande.

Bioswale lined with recycled concrete
sidewalk slabs reused from nearby
streetscape project

Rather than concentrating the runoff in one corner, as the original site developer had
done, RTI’s grading plan slowed and spread water across the site, whereby it could help
to irrigate turf and native vegetation. In order to minimize site-generated runoff, the park
also features the first use of permeable concrete in the Albuquerque area, in the parking
stalls, as well as permeable pavers in the entry plaza.
Terraced bioswales, lined with recycled concrete slabs, carry runoff from the surrounding
streets, allowing infiltration of low flows, while higher flows are conveyed to the lowest
Bioswale lined with recycled concrete
part of the site, which sits very close to ground water level and is now a permanent
sidewalk slabs reused from nearby
wetland. Supporting native cottonwoods, willows, and sedges, and surrounded by a
streetscape project
native wildflower meadow, the wetland is home to songbirds and pollinators in the
spring, summer and fall, and offers adventure and exploration opportunities for area
children year round.
Staying faithful to the themes of early New Mexico agriculture and the Spanish-New
Mexican cultural bond, thematic elements include a Moorish-style entry plaza and
decorative metal panels depicting aspects of agriculture of the Middle Rio Grande Valley,
as well as a circular shade structure patterned after the blades of an agricultural windmill.
In addition to its water harvesting features, water conservation was a principal goal of
Ponded stormwater spreads into
the design. Most of the vegetation is native or drought-tolerant, and accommodations
were made during design and construction to enable the irrigation system to be tied into native grass meadow following 1”
rainfall
a planned non-potable water line being implemented by the Albuquerque/Bernalillo
County Water Utility Authority.
Page 4

Athena Pond/Park
Contact information
•

Larry Blair, ESCAFCA,
blairylar@hotmail.com

The Mountainview subdivision in the Town of Bernalillo,
NM suffered from two maladies: it had no park; and was
subject to flooding. The Town acquired a 4.5 acre tract in
the middle of the neighborhood and proposed that the
Eastern Sandoval County Arroyo Flood Control Authority
(ESCAFCA) and the Town collaborate on building a combination park and flood control facility (see “Before” photo).
A cooperative agreement was signed and Wilson & Company, Inc., Engineers & Architects (Wilson & Company) was
tasked with designing the pond/park and the surrounding
storm sewer collection system.

Before

The idea was to excavate a ponding area deep enough to
provide effective flood control, but also to configure the
pond so it could be used as a ball field, picnic area, and
small park. A tri-level design was approved, with park grass
and native plantings serving a recreational purpose and
also functioning as a biological filter for stormwater.
Borings revealed that the water table was only 13 feet
below the surface, creating an opportunity for recharge.
Wilson & Company designed a system which incorporated
underground chambers situated two feet above the water
table and underneath the ballfield, which filters incoming
stormwater and allows it to percolate downward (see “During” photo).

During

The completed project (see “Completed” photo) is an
eight-foot deep pond with gently sloping sides, with a volume of 11 acre-feet, and with a popular walking/jogging
trail around the perimeter. It serves as a core flood control
facility for present and future needs, acts as a stormwater
biologic filter and groundwater recharge, and provides a
much-needed neighborhood multi-use park.
Since completion in Spring 2013, the pond has intercepted
two storms and performed as expected.
Completed
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Bachechi Open Space Park

Permeable Pavement

Sites Southwest worked with Bernalillo County on the master
planning and design of a 27 acre parcel of land in Albuquerque’s
North Valley. The site is adjacent to the nation’s largest
cottonwood Bosque and the 20 mile long reach of the Rio
Grande Valley State Park. The project showcases ecologically
and environmentally appropriate techniques to help create an
urban forest. This open space amenity enhances the experience
of users; bicyclists, hikers, and equestrians. A master naturalists
program supports environmental education in the region.
The park serves as a gateway to the larger Rio Grande Valley
State Park. The project also educates through an extensive
system of interpretive signage and includes an Environmental
Education Center used to study Rio Grande Valley habitat and
ecosystems. The Education Center was designed to facilitate
small classroom events, community meeting spaces and
research with organizations like the University of New Mexico’s
Bosque Ecosystem Monitoring Project (BEMP). Water from the
Education Building roof is directed to above ground cisterns
and used as supplemental irrigation for the surrounding
landscape as well as an educational feature.

LID Techniques Used
•

The Bachechi Project manages stormwater in
natural ways that mimic the historic flow of
the Rio Grande and recreates forests (Bosque)
respecting the areas native plants

•

All pavements added to the project are either
permeable or lead to water harvesting zones

•

Cisterns from buildings were used for the
collection of water from rooftops for the
irrigation of the landscape

•

Drainage solutions were applied on a broad
scale to restore the watersheds hydrologic
functions

•

The park serves as a community recreational
resource, providing space for social interaction
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Bear Canyon Senior Center LID
Conversion

Permeable Pavers At Traffic Circle Entry
Portion Of Planted Cobble Swale At Entry

The existing 18,000 s.f. building needed a new roof, HVAC system and additional interior space. We also noted that offsite run-off from an uphill park was flooding and deteriorating the pavement serving the senior critical care facility; roof
drainage was discharging directly onto the perimeter drive and into catch basins; and, approximately 5,000 s.f. of lawn and
ornamental shrubs demanded excessive water and maintenance.
Working closely with the project architect we shaped the roof to direct rain water to new scuppers to serve the renovated
xeric landscape. We replaced the failing traffic circle with approximately 5,900 s.f of permeable pavers and created a 175’
long cobble lined swale with a series of shallow pools to help slow run-off and support on-site infiltration. The pavers are
ADA accessible and now create a welcoming pedestrian access plaza to Ernie Taylor Park.
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Bernalillo County Water Conservation
Standards & Guidelines

On-Contour Swales Allow Water to be used by Plants
The Albuquerque Bernalillo County Water Utility Authority
(ABCWUA) estimates that between 40% and 60% of Albuquerque’s drinking water is currently used for landscape
and site related purposes, this figure is as alarming as it is
unsustainable. Bernalillo County government realizing this
contracted with Sites Southwest to develop Water Conservation Standards and Guidelines as a strategy for reducing
water consumption and to achieve long-term water supply goals. The purpose of this document was to define the
requirements of the County’s Water Conservation Plan and
Ordinance and to provide direction to developers, builders and homeowners. The goal of the project is to improve
water conservation through Best Management Practices
(BMP’s), and increased compliance with the Ordinance by
showing how to maximize water efficiency and conservation
through design.

LID Techniques Used
•

BMP’s for Stormwater Harvesting and
Bioretention

•

Drawings to illustrate the use of vegetated roofs
and cisterns

•

Applied concepts for returning the land to its
natural hydrologic function
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This step-by-step guidebook offers both text descriptions
and diagrams to provide the tools to conserve water. It provides the direction necessary to analyze the site, design for
maximum rainwater retention and minimal disturbance, and
it illustrates the methodologies for water harvesting, low
impact development, conservation oriented irrigation, and
it includes tools such as plant lists and digital water savings
calculation sheets. Methodologies explored in the document include the use of water harvesting devices, bioretention facilities, vegetated roofs and green roofs, cisterns, permeable pavements and other green infrastructure principles.
A accompanying protocol document is being developed as
a companion to the Standards and Guidelines to assist users in the processing of plans through County government
channels. Together with the Standards and Guidelines, the
Protocol Document enables both applicants and County
staff to easily determine whether or not the requirements of
the Water Conservation Ordinance can be met.
The Water Conservations Standards and Guidelines for
Bernalillo County will provide the first document of its kind
in the state and perhaps region to direct the user through
the choices available to them to conserve water in an easily
understood digital and hard copy format.

Simple Water Harvesting in Parking Area on a
Commercial Site
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Water Harvesting to water Commons Area on a Commercial Site

Big I Landscape improvements
505-268-2266
www.mrwmla.com 210 La Veta NE
Albuquerque, NM 87108

Before: erosion on Big I

Check dams and gabions slow runoff

•
•

Detention basin

Erosion - Mitigation of erosion, sediments loads, and chemical laden roadway runoff were key considerations in the
landscape design
Solutions - Gravel splash pads and check dams dissipate the erosive force of concentrated discharges. Rip rap lined
swales remove large and small particulates while directing stormwater to detention basins. The native and naturalized
planting in and around the basins provide additional filtration. Gabions, contouring, and gravel mulch stabilize the
steep slopes.

Project statistics
Location:
Owner:
Budget:
Primary Consultant:
Start Date:
Completion:

Albuquerque at I-25 and I-40
City of Albuquerque
$12 million
MRWM Landscape Architects Landscape Contractor: Mountain West Golfscapes and
Lee Landscapes
2006
2010
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Black Arroyo Wildlife Park Master Plan

6’ NATURAL TRAIL

PARKING / DROPOFF
PEDESTRIAN BRIDGE

SHADE TREE

WITH SETBACK TO PROTECT
WILDLIFE HABITAT

ACCESS CONTROL
BOULDERS

INTERPRETIVE
SIGNAGE

40’

ACCESS CONTROL
FENCE

40’

NATIVE VEGETATION
STONE RUNDOWN

FUTURE BANK
EROSION

TO SCHOOL

EXISTING
ARROYO BANK
COBBLESTONE LINER

Pedestrian Bridge @ School Section

FOR GROUNDWATER RECHARGING

ZUNI BOWL

The Black Arroyo Wildlife Park s a 72 acre parcel that stretches from
near the corner of Unser and Southern to Unser and Westside in Rio
Rancho, New Mexico. It is owned by the Southern Sandoval County
Arroyo and Flood Control Authority (SSCAFCA). Aside from its flood
control needs, the Park will provide a respite and an educational
venue for residents, students, workers and other visitors, one of the
goals of the facility is to illustrate how drainage facilities can work in
more naturalistic ways. Sites Southwest performed the Master Plan
and subsequent trail plans for this Park and arroyo. The Park includes
trails, trailheads, parking areas, 3 pedestrian bridges, interpretive
signage, shade structures, wildlife drinkers fed through water
Zuni Bowl
harvesting, and furniture for users.
SSCAFCA’s forward thinking approach to the development of this
Watershed and Park demonstrates to other agencies that in the
future multiple use of facilities are the only real way to plan an open
space that provides a flood control function while offering passive
recreational opportunities in a cost effective and functional manner.
This project includes a host of LID strategies for naturalistic systems
which include check dams and Zuni bowls for water collection
and cleaning, use of flush water from an upstream city facility,
use of berms to reduce the sediment along the trail and in arroyo
tributaries, and water harvesting from parking lots/trailheads and
surrounding streets to aid in revegetation.

SLOPED CORRUGATED
METAL ROOF

OPTIONAL
STRUCTURE
ADDITION

DRAINS TO CHANNEL AT
CENTER

CHANNEL
DRAINS TO CISTERNS

METAL
STRUCTURE
CORRUGATED METAL
PIPE CISTERN
PIPED TO LANDSCAPE
PLANTINGS OR WILDLIFE
DRINKERS

EXPANDED METAL
MESH DIVIDER
DEFINES INDIVIDUAL
SPACES & CREATES
ADDITIONAL SHADE,
WHETHER MORNING OR
AFTERNOON

WATER HARVESTING
LANDSCAPE
AND / OR WILDLIFE
DRINKER

Shade Structure
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Black Arroyo Trail Concepts Water management Sketches

Curved Trail Basin

Slowing and ponding small drainages to
protect trail

Rolling Dips in Trail

Culvert with Zuni bowl/dissipation pond
Level Spreader
device
Plan view of trail, swale & culverts

Level Spreader with pipe
Swale along trail with shallow
basin and overflow disbursement in plan view

Swale along trail with shallow basin and
overflow disbursement in section
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Casa de KP3
STUDIO inc
Located in Albuquerque’s North Valley, Casa de KP3 was designed
holistically—the site, architecture, and infrastructure designed
together to achieve a fully integrated project. Project goals were to
reduce energy needs of the house; create multiple private outdoor
areas sheltered from winds and sun; create functional microclimates;
collect and store all rainwater on site, in the soil, with above ground
storage for seasonal needs; create habitat; and grow food.

Features
•

Earthworks are designed to capture and infiltrate rainwater; overflows
moving water from basin to basin. Water is directed away from the building’s foundation.
Greywater outlets to basins. Flow splitters can be set to divide flow for

•

equal distribution or can direct flow to specified areas as needed
All paths and landscape surfaces are permeable
Run-off from the adjacent gravel road is directed to trees via a river rock
swale
A 1,200 gallon rainwater cistern provides water for the food gardens.

•
•
•

Cistern overflow is directed to basins supporting fruit trees
Custom gutters extend above the eaves angle to prevent overflow during peak events design of the 2,700 sf home that operates at net zero

•
•

The steep slope of the adjacent ditch bank is subtly terraced, minimizing
erosion while supporting a healthy pollinator belt. Plantings will buffer
wind impacts and reduce west sun exposure on the food garden while
visually screening the ditch road when mature.

Results
•

All rainwater was held on site in September of 2013, when record rains
exceeded 5 inches in 7 days, including run-on from adjacent areas
The house is passively cooled through coordinated window placement,
landscape design, and rooftop cupolas that function as passive cooling
towers. Rainwater and greywater is directed into planted basins, creating a microclimate from which cool air is drawn into the house through
strategically placed low windows.
With the landscape serving as an integral part of the house’s passive
cooling system, energy use of the house is significantly reduced—a key
feature in the integrated
Wood mulch in all landscaped areas reduces water need while building
healthy soil
Basins used for both greywater and rainwater assures periodic flushing

•

•

•
•

The house is passively cooled through coordinated win- dow placement,
landscape design, and rooftop cupolas that function as passive cooling
towers. Rainwater and greywater is directed into planted basins, creating a
microclimate from which cool air is drawn into the house through strategically
placed low windows.

Contact information
•

Leslie Buerk | Kalyx Studio | 505.452.9975
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El Parque del Rio
Funded through the City of Santa
Fe’s 2008 Parks Bond, the project
scope required us to examine the
parkways along the river from St.
Francis to Palace Avenue.
A lowered water table has
occurred over time due to the
channelized river condition and
has affected many of the trees
along the park. Stormwater
is a powerful part of urban
watersheds that currently
bypasses the park through
traditional drop inlets. These
pipes feed water and pollutants
directly into the river. In order
to re-hydrate the parkway and
decrease pollutant loads into the
river, Surroundings proposed
several innovative strategies to
reinvigorate water into the soil.
Stormwater acequias take
water from the streets and
sidewalks and distribute it
into water absorbing wicks to
benefit orchard trees and native
cottonwoods. “Oxbow” swales
are simple depressions created
to allow water to infiltrate and
in large rain events exit and
continue to another swale or
traditional stormwater inlet.
Surroundings is also utilizing the
existing stone curbing near Old
Santa Fe Trail to intentionally
allow “leaking” under the sidewalk
and hydrate the cottonwood
canopy downtown.

Concept Photomontage

Partial Schematic Vision Plan (St. Francis to Paseo)

Enlargement Plan at Don Gaspar

Stormwater Concept Section Diagram

Stormwater Acequia Photomontage

Page 14

Hahn Arroyo Desert Parkway
Landscaping Solutions

Photo Simulation

Cistern Section
The primary purpose of this innovative rehabilitation project
is to replace the drainage channel and prevent flooding,
damage to property and loss of life as well as improve water
quality. The team took a “Whole Systems Approach” to the
project by including storm water quality devices, water
harvesting strategies, and the use of the area around the
channel as open space and recreation. The design includes
diversion structures that remove pollutants from stormwater
and then harvest some of the water into cisterns for reuse
on landscaping. The landscaping provides shade, wildlife
habitat, recreational opportunities and visual relief. Another
aspect of the project includes the reuse of the old concrete
channel for retaining walls and plazas within the park lands.
Other recreational enhancements include a multi-use trail,
dog watering stations, and wayfinding signage as well as tire
filling stations for bicyclists using the trails.
Sites Southwest worked closely with project engineers and
AMAFCA and gained unanimous approval of the concept by
the AMFACA Board of Directors after which we coordinated
and conducted additional public informational meetings at
which the project was well received.

LID Techniques Used
•

The Hahn creates a functional and appealing
drainageway that treats stormwater as a resource

•

The Project re-conceives the arroyo as both a
stormwater conveyance and a natural landscape
feature

•

The Hahn Greenway Project integrates this
drainageway into the Community

•

The Project harvests water from the channel to
create a sustainable landscape Park

•

Extant site materials such as concrete were
recycled for the use of the newly designed
project

•

Project aesthetics, recreational opportunities and
site amenities create a neighborhood gathering
place and add value to the adjacent residences
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Hahn Arroyo Phase I
Engineering Solutions
The Hahn Arroyo – Phase I reconstruction was an opportunity to go
beyond typical flood control and incorporate elements such as storm
water quality, low impact development (LID), and sustainability into a
flood control project. This included using recycled concrete for seating,
harvesting water from the channel for irrigation, collecting surface
flows for passive irrigation, cleaning storm water before it reached the
Rio Grande, and creating an urban park for the enjoyment of the public.
Flood Control Components
•
The flood control channel has a meandering alignment and tinted
shotcrete lining to soften the effect of the flood control channel
and to provide a more natural look to the arroyo
•
An In-Channel Water Quality Structure to collect gross pollutants
from the channel.
Water Quality and Water Harvesting Components
•
In-channel system to collect well wash water and storm low flows
for use in irrigating the plantings in the linear park. Not one drop of
potable water is used for the irrigation of the landscaping!
•
Underground cisterns to provide added cleaning and storage for
the recycled irrigation water
•
Installation of an underground booster station to provide final
cleaning and pumping of stored water for irrigation
Pedestrian and Bicycle Amenities Components
•
Paved bike path and a soft walking/running path
•
Encourage pet activity by providing soft trail (unpaved), pet waste
stations, and waste containers
Linear Park Features Components
•
Use of recycled concrete materials in seat walls
•
Landscaping meadows that include native trees, grasses and plants
to create a linear park using the paths as well as habitat for wildlife
•
Installed several mosaics to represent the animals found in New
Mexico river environments
•
Installation of bat boxes to encourage bat population for control of
insects
Incorporating Public Art
•
The public art component effort was led by the COA Arts Program
and was titled “Rain to River”. These mosaics included, dragonflies,
egrets, scorpions, and fish.
The Hahn Arroyo – Phase I was designed to be a true asset to the
community in many ways including water quality, water harvesting,
materials re-use, public involvement, and multi-agency participation
in both design and funding. During site visits, the Team routinely hears
“Great project!” from bicyclists and pedestrians that use the trails along
the arroyo.
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Lomas – Tramway Library
Water Harvest Swale

Existing Compacted Lawn Area

Planted Infiltration Swale

Setting Boulders And Native Plants

Roof water from the library combined with irrigation run-off on a sloping compacted lawn was crossing the sidewalk
and ending up in the street. The library was getting fined for wasting water several times a year and the costs were
unsustainable. The existing lawn was difficult to maintain, provided little habitat opportunity or visual interest to the local
residential neighborhood.
The exposed west facing slope demanded a more xeric response and planting palette. Lawn zones were replaced with high
efficiency bubblers. To capture the run-off we introduced a cross slope swale 15” deep X 65’ long and filled it with varying
sized cobbles. Large feature boulders were placed to delineate the swale and the slope to help create microclimates for
drought tolerant plantings.
Phase 2 will remove another 3,000 s.f of lawn from the east side landscape and the parking lots.
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Lomitas Negras Arroyo Water
Quality Improvement - Phase I
Designed by: Smith Engineering Company – Construction plans completed in February 2014 Authorized and Funded by:
Southern Sandoval County Arroyo Flood Control Authority Construction Cost: 1.4 million dollars
Built by: Salls Brothers Construction Inc. – Began March 2014, completed May 2014 (completed on budget and on time)
Location: Rio Rancho NM near NM 528 and NM 448 (Corrales Road)
Problem: Large sediment loads from the Lomitas Negras Arroyo stormwater runoff events deposit in the Harvey Jones Channel
(HJC) and have caused repeated channel overtopping in the Village of Corrales.
Project Purpose: Design and construct facilities that precipitate sediment from stormwater runoff thereby improving
stormwater quality.

Project Description and Water Quality Data: The project began with hydraulic analysis of the 2000 ft arroyo reach. Four large grade
control structures were designed and built with soil cement (cement combined with existing on site soils – a “green” solution). All
structures were designed to provide stormwater retention / detention and sediment storage areas between structures. Reduced
water velocities and depressed storage areas cause sediment deposition.
The photograph to the right illustrates the sediment
and water storage upstream of Structures 2 and 3 after
a small storm in July 2014. The upper 3 structures will
retain most sediment from small storms (1 to 2 –year
storms) and significant sediment in larger storms.
Sediment loads in excess of these structure capacities
are deposited between Structure 1 and the Dulcelina
Curtis Channel (DCC) inlet.
The 100-year storm hydrograph sediment volume
is estimated at 18 ac-ft. The total storage capacity of
Structures 1, 2 and 3 is 9 ac-ft and the storage capacity
between Structure 1 and the DCC inlet is 22 ac-ft (top
right of photograph below). Total sediment storage
volume provided by all structures is 31 ac-ft and that
provides an additional 13 ac-ft volume beyond the 100year storm sediment volume.
Project Summary: This is a stormwater management
project that provides great stormwater quality
improvement. The four grade control structures (built
with on-site soils – a green solution) provide stormwater
runoff retention and detention to manage sediment
from small and large storm runoff events.

Contact information
•
•

Patrick Stovall, PE (505) 314-5567 pats@smithengineering.pro
Jared Lujan, PE (505) 314-5577 jaredl@smithengineering.pro
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Lower Montoyas Water Quality
Feature Project

Contact information
•

Dave Gatterman, SSCAFCA, dgatterman@sscafca.com

This innovative project, led by the Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA), is funded by the
Clean Water State Revolving Fund which is Environmental Protection Agency (EPA) based federal funds. The project site is
located between NM 528 and the inlet to the Harvey Jones Channel in Corrales, New Mexico. The project is designed by Wilson & Company, Inc., Engineers & Architects and is currently being bid for construction to start in March 2015 with scheduled
completion by July 2015.
The objective of this water quality feature is to remove up to 65,000 cubic yards of sediment and suspended solids from
storm water run off upstream of the inlet to the concrete lined Harvey Jones Channel. This sediment removal feature will protect down stream facilities from damage due to sediment deposition and improve water quality of the discharge to the Rio
Grande. The design for the construction of the feature incorporates “green components” using Arid Low Impact Development
(LID) techniques providing sediment and gross debris removal upstream of the channel inlet. Hardened components of the
water quality feature incorporate naturalistic features as functional parts of individual components.
The hardened components consist of one water quality structure and two drop structures which will be constructed using
grouted boulders, faux grouted boulders, and shotcrete. An additional drop structure will be included using dumped riprap.
All structures incorporate plantings to help remove pollutants and gross debris, as will landscaped oxbows and a water quality pond. Grouted boulder backwater structures will be installed which are intended to provide the oxbow areas with periodic flooding during monsoon season replicating natural occurrences, while providing water for vegetation. Features of the
project include:
•
•
•
•

An ARID LID project that meets safety and environmental needs in the community.
Assists in allowing sediment to settle prior to reaching the Corrales Road crossing of theHarveyJonesChannel.
Provides flood control and safety.
UsesWaterSMART and LID concepts from a local development perspective on a regional scale to provide a functional flood

•

control facility that enhances the environment.
Keepsthearroyochannelinanaturalstatewithminimaltraditionalhardened elements.

•
•
•

Allows natural infiltration of storm flows to assist in recharging our aquifers.
Promotes the growth of local native vegetation and preserve habitat for local wildlife.
Plants will be an integral part of water quality and grade control structures to add a “living screen”to assist in removing

•
•

debris from storm water before it enters the hard linedHarveyJonesChannel.
Plants will be irrigated with reclaimed wastewater from the City of Rio Rancho.
Provides a community open space asset with pedestrian trails
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Project Information:

Madrid Low Impact Development

•
•
•

Cost: $570,000
Size: approximately five acres
Completed: October 2014

AGENCY: New Mexico Abandoned Mine Land (AML) Program, New Mexico Energy, Minerals
and Natural Resources Department
CONSULTANTS: Rangeland Hands, Riverbend Engineering, Dekker/Perich/Sabatini
Madrid Erosion Control Maintenance Project, Madrid, NM
From 2009 to 2011 D/P/S developed a community-based plan for stormwater mitigation
in Madrid, NM for the AML Program. The project, called the Madrid Mining Landscape,
generated broad community support and included a comprehensive plan to improve the
steep hillsides surrounding the town that had been disturbed by historic coal mining. The
Madrid community saw stormwater as a resource, not a nuisance. As a result of their input,
the plan included low impact development techniques such as water harvesting and slope
stabilization with local materials to support landscape and watershed restoration, and make
use of stormwater for community use on gardens and orchards.
Phase I In September 2012, before the Madrid Mining Landscape plan could be
implemented, heavy summer storms destabilized coal waste piles and flooded Madrid with
sediment-laden stormwater. In the first phase of the Madrid Erosion Control Maintenance
Project, slopes were stabilized and archaeological resources and property were protected
from flooding and sedimentation. In accordance with the Madrid Mining Landscape plan,
construction materials matched the historic nature of the mining district. Landscape
reconstruction techniques included geomorphic reclamation with features such as Zuni
bowls, step pools, rock lined swales, and media lunas. Additional stormwater mitigation work
on sediment-contributing driveways included installation of rolling dips, rock lined swales,
and concrete barriers to reduce erosion and channel water away from coal waste piles.

Installation of a rock-lined
ditch with step pools, mitigates
stormwater flooding.

An archeological site is monitored
during construction.

Prospective development Future projects will further mitigate sedimentation and erosion on
the east slope and help restore the hydrologic function of Madrid Gulch. Projects will include
sliplining an open drain that goes under the historic Mine Shaft Tavern—safely conveying
water through the town and delivering it to Madrid Gulch.

Flooding from stormwater
threatened homes and businesses.
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NM 47 Peralta

The New Mexico Department of Transportation (NMDOT) is currently in the design phase of State Road 47 (NM 47) in
Peralta. This project consists of a 1.8 mile stretch of total reconstruction with improvements that will create an urban section
with bike lanes, curb and sidewalk. This project has been studied by various consultant engineers over the past decade
and as a result multiple drainage solutions have been proposed. The drainage solution that will be used for this project is
pervious concrete pavement.
Pervious concrete pavement is a relatively new drainage solution that is being used more and more to meet US EPA
stormwater regulations. The application of pervious concrete pavement on NM 47 is not directly related to EPA stormwater
regulations but to the project constraints of a shallow water table and the community’s resistance to large retention ponds.
Pervious concrete pavement is concrete that contains little to no fine aggregate which creates a significant void content.
The amounts of water and cementitious material are carefully controlled to create a paste that coats and binds the
aggregate together. This creates a highly permeable system of interconnected voids that drains quickly. The voids achieved
by hardened concrete are 15% to 25%. Under the concrete is open graded base course with a porosity of 30% to 40%.
Between the base course and in-situ soils a geo-textile fabric is installed to prevent the base course from becoming
inundated with sediment and will help maintain the intended infiltration rates. Storm water flows through the concrete and
base course and is infiltrated into the natural soil.
Although this project area has yet to be permitted under EPA’s MS4 coverage, this LID product poses a solution for a real
world drainage issue. Upon its acceptance of meeting drainage performance requirements and maintenance standards,
this may be used in many more roadway projects where MS4 obligations need to be met. More specifically it meets the MS4
requirements of capturing the 90th percentile storm and addressing water quality.
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Open Space Visitors Center
Permeable Driveway

Existing Surface Condition

Completed Driveway

Setting Permeable Pavers On Prepared Subbase

The existing gravel entry drive at the Open Space Visitors Center was no longer functioning as intended. The drive was
rutted, replacing gravel was an ongoing maintenance cost, and the gravel crusher fines were being blown into an adjacent
constructed wetland filling it with sediment and impacting riparian habitat.
Using an open celled concrete masonry unit we rebuilt the subbase with graded gravel on a sand setting bed and filled the
cells with No. 9 aggregate to increase their strength and allow for rainwater infiltration, storage and eventual infiltration.
The custom colored pavers blend into the landscape and provide a durable access that carries 3,000 vehicles per year,
including trash and maintenance trucks. Blowing dust has been controlled, maintenance has been minimized and the
dimpled paver surface helps reduce traffic speeds..
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Prototype Median Landscapes
505-268-2266
www.mrwmla.com 210 La Veta NE
Albuquerque, NM 87108
curb cuts

curb cut
Louisiana Boulevard NE

Southern Boulevard SE

Water harvesting swale at curb cut - section across median
•
•

Streetscape improvements - The City of Albuquerque implemented this project to “finish its streets” and improve the
image of Albuquerque with median landscaping, without wasting precious water in our arid climate.
Solutions - A swale is constructed along the length of the median to capture water and keep it within the planted
area. On select medians, curb cuts allow water to enter the bioswale in the median to supplement the irrigation for the
native and adapted plants. Water is slowed and soaked into the soil rather than running down the streets. Gravel and
plants clean the water before it soaks into the subgrade, thus beautifying the street and providing tangible benefits.
In the future, the amount of water entering a median through a curb cut will be monitored to determine if plants near
curb cuts are receiving a significant amount of additional water. If so, these plants may be put on a separate irrigation
valve, thereby reducing water consumption.

Project statistics
Location:
Owner:
Budget:
Primary Consultant:
Landscape Contractor:
Start Date:
Completion:

throughout City
City of Albuquerque
$2,500,000/year
MRWM Landscape Architects
Various
2004
ongoing
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Radcliff - Residential LID
The gardens of this private residence in the northeast
heights of Albuquerque are a series of outdoor living
spaces joined by an 8ft. wide corridor between the home
and the zero lot line neighboring home. More than 1000
gallons of water per inch of rainfall drains into this space.
This offers an opportunity to resolve a drainage problem
and green the passageway with rainwater.
The goal was to maintain an all-weather traffic flow:
primary access for pets and the route to trash and
recycling bins and, during heavy downpours, to prevent
storm water from pooling and backing up into the kitchen
through sliding glass doors.
The space limits options for an above ground cistern of
useful capacity and the homeowner preferred a low tech
solution to the drainage problem. A trench 52 ft. long 1
ft. wide and 30 in. deep was dug down the middle of the
corridor and backfilled with recycled broken cinderblocks
and oversized gravel, covered with geotextile filter fabric.
Flagstone pavers and fine gravel mulch pave the pathways
and a small patio adjacent to the kitchen door. Any excess
surface water flows toward the backyard while xeric
plants on both sides of the path use the rainwater when
available.

Designed by Judith Phillips/Design Oasis
www.judithphillipsdesignoasis.com
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Roskos Field Haynes Park Retrofit
The Roskos Field demonstration
project was originally established
in 2001 as a wetlands stormwater
quality feature. Over time the wetlands
environment was displaced by invasive
species requiring supplemental
fresh water. In 2013, a decision was
made to rehabilitate the area and repurpose it into an Arid environment
Low Impact Development (ARID LID)
demonstration garden with water
harvesting elements.
This arid garden with native plants
will also provide an uptake of street
toxins by the plants in a similar manner
to the original wetlands without
using as much water. The back pillars
of the shade structure are cisterns
that capture the rain water from the
top of the shade structure. The rain
garden has incorporated traditional
water management practices for plant
irrigation, along with rain barrels and
directed sheet flow from harden or
paved areas in the park.
The topography of the pond was
reshaped into swales for runoff water
harvesting. Swales are depressed
sections of land, designed to slow
and capture runoff by spreading it
horizontally across the landscape,
facilitating runoff infiltration into the
soil.
The demonstration garden system
highlights opportunities for individuals
to incorporate ARID LID in their yards
along with continuing to provide
stormwater treatment on a regional
level.
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SSCAFCA Office Building
The Southern Sandoval County Arroyo
Flood Control Authority (SSCAFCA)
building was dedicated in 2010 as
a LEED platinum certified facility.
The building gave SSCAFCA the
opportunity to demonstrate in practice
the principles of the organizations
mission, and adhere to: developing
in ways that prudently manage water
and other resources, a design that
enhances the quality of the experience
of using the building, and to provide a
living laboratory to show the public by
example both in the building and the
facilities around the building. At the
time, no other public building in the
state used as many sustainable features
within the building or incorporated
such efficient water harvesting in the
design. The landscaping and parking
areas were designed to incorporate and
demonstrate wise water stewardship
as well as runoff control for land
stewardship. Permeable paving in
a portion of the parking lot helps
reduce runoff. This allows infiltration
of water instead of run off leaving
the site. Along with onsite ponds and
curb cuts to direct water. About 75%
of the water from the building’s roof is
directed into a 4,800 gallon cistern for
later reuse in landscape areas. Water
runoff from the building not captured
in the cistern is directed through the
landscaping in order to reduce the
storm retention system. The parking
lots also allow rain fall to flow into
depressed landscaping to keep the
water on lot and infiltrate into the soils.
Photovoltaic panel support the energy
efficiency of the building by offsetting
energy consumption and selling back
to the grid. The office is located at 1041
Commercial Drive. SE, Rio Rancho, NM
87124. Call (505)892-7246 (RAIN) to
schedule a tour Monday-Friday.
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Stephens - Residential LID

The challenge in landscaping this site in the foothills in Albuquerque was the 30 ft drop in elevation from the back of the
site to the street. Architects Stephen Dent and Richard Nordhaus harvested the surface soil and granite boulders for reuse
and captured approximately half the roof runoff in a 1000 gal tank, an architectural feature visible from the street.
One of the owner’s goals was to integrate the new construction into the hillside and revegetate primarily with locally native
plants to create a resilient landscape, terraced with the stockpiled boulders and mulched with the salvage decomposed
granite. Besides stabilizing the soil, the boulders act as condensation collectors harvesting any moisture in the air for
adjacent plants, and the wildflower and native grass seeds in the mulch provide visual as well as ecological continuity with
the adjacent City Open Space upslope to the east.
Rainwater from half of the roof drains through gutters along the north side of the home where the slope is retained with
gabions and planted with dwarf cutleaf sumac to further stabilize the soil. Gabions are used wherever the potential flow of
stormwater could cause erosion.
Drip irrigation from the cistern is used to water plants on the west-facing slope. The landscape is seasonally vibrant with
flowering plants, succulents and evergreen shrubs providing habitat for wildlife.

Designed by Judith Phillips/Design Oasis and installed by WaterWise Landscapes Inc
www.judithphillipsdesignoasis.com
www.waterwiselandscapesnm.com
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UNM Education Building
UNM’s first LEED platinum building
505-268-2266
www.mrwmla.com 210 La Veta NE
Albuquerque, NM 87108

Project statistics
Location:

University of New Mexico
Main Campus
Owner:
University of New Mexico
Budget:
$150,000
Primary Consultant:
Gregory T. Hicks and Assoc.,
P.C. Architects and Planners
Landscape Contractor: Hilltop Landscape
Architects and Contractors
Start Date:
2008
Completion:
2010
Drainage swale with plantings

Landscape and stormwater management plan

•
•

Drainage swale section

Urban campus - The College of Education Building is a LEED Platinum rated project, integrating sustainable solutions
into the structure and landscape.
Solutions - The landscape incorporated a series of small basins linked by a shallow swale system. These features allow
runoff from the roof and adjacent paved surfaces to infiltrate, providing supplemental water to adjacent plantings. This
system also dissipates the erosive force of the stormwater and filters sediments.
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Valle de Oro National Wildlife Refuge
AMAFCA

Small slope to allow for varying
depths of water
Pendiente para permitir diferentes
profundidads de aqua

Wildlife Management Units

Interpretive signage for low
impact development
Letreros interpretativos para
desarrollo de bajo impacto

Solar electricity as shade
structures
Electricidad solar como
estructura de sombra

Pedestrian bridge across
water collection feature
Puente peatonal a través de la
colección de agual

Slotted drains for parking lot
drainage run-off
Alcantarillas de drenaje para el
estacionamiento

Deep pool
Profundo estanque
Emergency Spillway
Aliviadero de emergencia

Water exits (Low point)
Salidas de aqua (punto mas bajo)

Levee / Dique
Water enters (High point)
Entra el aqua (Punto algido)

Water control structure
Estructura de control de aqua

nte
1% slope / pendie

Drained / Desocupado

Wildlife Management Units

Parking Area Perspective

Sites Southwest and Wilson and Company were selected by AMAFCA and the USFW to create a Master Plan and 30% plans for
what will be the nation’s first planned Urban Wildlife Refuge located in Albuquerque’s south valley. This project was planned for
sustainability and resilience from the start, all precipitation will be guided to created ecosystems for wildlife and wildlife viewing.
This includes parking lots draining to bioswales, created “arroyos” harvesting water to help develop more densely vegetated
habitats and a visitors center planned with solar collectors and cisterns for irrigation and constructed wetlands for sewerage
treatment. The largest LID system at the refuge will be a swale 300’ wide and 900’ long which will collect water to naturally
create a Bosque-like ecosystem and cleanse it through coyote willow screens and weirs with de-sedimentation areas.
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Valle de Oro

AMAFCA Meadow Concept
Barr Drain

Water diversion berm

Valle de Oro Site Plan

Perimeter trail crossing
Willow water quality area

Sediment detention
Bermed water detention weir

Barr Spur

Barr Drain

Bridge/boardwalk
Moist soil depressions

Swales linking moist soil
depressions

-coyote willow (dominant)
-saltbush
-sedges/ bullrushes

-saltbush
-broom baccharis
-sunflowers
-interspersed coyote willow

Riparian Floodplain Community
-cottonwood
-New Mexico olive
-broom baccharis
-buffaloberry
-yerba mansa

Necessary swale width
for flood control

Trail/Maintenance Access
Saltgrass Meadow

Swale edge communities
-sacaton
-black grama
-western wheatgrass
-wolfberry
-broom baccharis

Trail connections

-saltgrass
-sacaton
-sunflowers
-broom baccharis

Bridge/boardwalk
Bermed water detention weir

Swale Concept

Section of perimeter trail

Swale Section
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Waterwise Landscape Inc. - Office

When Waterwise Landscapes Incorporated remodeled its
office in 2012, we worked with our remodeling contractor
Modulus Design to direct most of the roof’s surface to one
channel and into the single above ground cistern we installed.
With 1” of rainfall our 3000+ square foot roof surface collects
enough water to fill our 1800 gallon cistern. Waterwise
designed and installed a xeric landscape with a drip irrigation
system including automatic valves and an irrigation controller
to carefully use this captured rainwater. The landscape thrives
exclusively on this rainwater system without any use of
potable water. Overflow from the cistern and the remaining
small roof surface are channeled into a french drain system
that helps with infiltration as well as supplementing the
landscape plants. Finally an added bonus is the system’s
architectural design- the open channel provides a visual
aesthetic of watching water pour into the cistern during rain
or snow melt.

LID Techniques Used
•

Most of the roof is channeled into an above
ground cistern for use in the landscape.

•

The 1800 gallon above ground cistern is
combined with an automated drip system to
use this captured rainwater to meet all the
xeric landscapes watering needs.

•

The rainwater overflow from the cistern and
the remaining roof surfaces collect in a french
drain that eliminates most runoff, helps
with water infiltration and supplements the
landscapes watering.
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Woven Plains
Our primary challenge of this
north side residence was to create
a sense of privacy and enclosure,
while also maintaining expansive
views of the surrounding mountain
ranges. The area’s endless pinon and
juniper landscape was permeated
by undesirable public views, which
left our clients feeling vulnerable.
By analyzing viewsheds and views
from each room in the house,
Surroundings utilized walls, earth
massing, and plantings that masked
undesirable views while framing
beautiful mountain views to the east
and west. Strategically placed pinon
trees obstruct lines of sight from the
public street and surrounding homes. Cistern/Garden
Inspired by the client’s affection for
rustic antiques, we wove elements
of farm and ranch throughout the
landscape, juxtaposing features
of old world with contemporary
design. Woven bands of traditional
brick blend with solar pavers and
modern weathered steel walls. Raised
steel vegetable beds and a metal
cistern outside the kitchen call to
an agricultural theme and bands of
yucca along the road are inspired by
old world agave plantations.
Careful consideration was given
to the movement and collection
of water on the site. A cistern
captures almost half of the home’s
roof runoff and stores it for use in
raised vegetable planters. Overflow
from the cistern and runoff from
the driveway flow down an acequia
toward the aspen grove. A drainage
system below the brick terrace
collects additional roof runoff from
the grand terrace and supplies it to
underground scoria wicks that hold
rainwater for the aspen grove.

Master Plan

Woven Brick Terrace

Mound and Wall

Stormwater Acequia
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Sponsors

Special thanks to the Xeriscape Council of New Mexico
for their assistance in pulling this booklet together.

APPENDIX E1

APPENDIX E1 – Lower Montoyas Water Quality Facility Construction
Interim construction pictures. Construction scheduled for completion September 2015.

Grade Control structure #3 – Planted with willows in planting strip

Grade Control Structure #4 – with partial integral landscape planting

Grade Control Structure #4 – drops arroyo invert into sediment basin #2

Sediment basin #2 – After storm event, partially filled with water

Ported riser #2 – after storm event. Note floatables captured in sediment basin #2 (on right)

