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Executive Summary

The central goal of the Ambos Nogales Soil Stagiion Through Vegetation (ANSSTV)
project was to establish a sustainable prograrndéartifying and protecting existing vegetation,
as well as promoting effective revegetation efftotstabilize soils, reduce air pollution, and
reestablish communities of native vegetation withimbos Nogales. The numerous groups and
individuals that make up the Asociacion de Refa&én en Ambos Nogales (ARAN) continue
ongoing work towards this goal, building on thehgigbjectives fulfilled as part of this project.

A principal aim of this project was to develop theal physical and social infrastructure
necessary for achieving its central goal. The ptajealized the establishment of a central
nursery in Nogales, Sonora; development of sixlgatechool nurseries and composting
facilities; preliminary mapping of vegetation iretmunicipality; coordination of environmental
education and public outreach efforts around ailitguand erosion control; coordination of
magquiladora participation in revegetation planrang efforts; and development of five local
neighborhood (greenspace) projects. The projeatladad with a formal project assessment and
evaluation of the effectiveness of the ARAN parsihgr infrastructure in completing the tasks
listed above.

Beyond the stated project objectives, numeroudiaddi lessons were learned and sustainability
objectives achieved. Revegetation as erosion ddmiicbadvantages and disadvantages in school
and colonia settings, both of which provided actesgesources and opportunities, as well as
unforeseen challenges to the partnership. Awararessoncern that grew out of environmental
education efforts in this border community resuitethe participation of at least half a dozen
ARAN members in the Arizona-Sonora Air Quality Tdskrce, a binational policy forum aimed
at improving air quality in the region. College amversity students played a multifaceted role
in the overall partnership, one that included redganformation dissemination, project
facilitation, and coordination, which proved créido the success of projects and collaborations.
Moreover, the partnership was able to developicgiahips with new partners, strengthen the
organizational infrastructure of existing partnensg add sources of revenue for other partners,
thereby ensuring present and future stability arsdagnability.

The results of the project evaluation revealedtp@sand negative elements of the partnership.
The greatest benefits of the partnership includaeibpment, availability and dissemination of
information resources; leadership development dfassistance provision by UA students; new
or improved connectivity within communities andweén partners; critical monetary and
material resources; the strength and power thaedoom working together, and community
enthusiasm and pride which was derived from theeeih belonging to something larger than
one’s own projects. The greatest limitations forAMRpartners were time, communication
difficulties, and physical obstacles posed by titemal environment. Project participants
expressed a need for more support from peers affdsthin partner organizations, for more
residents to become involved in local colonia petgeand for more teachers and parents to
become involved in school projects.

Revegetation is only one part of the larger sotutmair quality problems in Ambos Nogales.
Control of unchecked urban development as welraadly conceived efforts directed towards a



watershed level understanding of environmental tmmd and influences are needed. This
project was initially designed to work towards #ie Quality Task Force’s Recommendation for
using revegetation as erosion control, and we &hjust how closely tied all of these issues are.
There is an imperative need for a forum wherehalissues relevant to this region (Air, Water,
Children’s Health, Emergency Relief, and Waste Mgmaent) can be addressed, discussed and
potentially solved together. This project providexdh means and a context in which these
relationships, and the associated improved undetistgs, could be developed. Expanding on
existing networks of resource and information flpersd facilitating new relationships among
community members oriented towards similar comnyugpitals for local environmental
improvement, will be the next step.



Vi



Introduction

The Ambos Nogales Context

Ambos Nogales is an urban center located withirSéeta Cruz watershed on the Arizona
(U.S.) — Sonora (Mexico) border. It lies between twajor ecological zones, the Madrean
Evergreen Woodland and Semi-Desert Grassland ahégyond the Sonoran Desert. It is home
to a wide variety of plants and animals. Thoughamemunities of Ambos Nogales are
separated politically by local, state, and natidalndaries, they are ecologically connected.
The name “Nogales” is Spanish for “walnut treearid at one time walnut trees grew
throughout the area.

Over 400,000 people live in these
communities; and because they are linked,
the communities of Ambos Nogales share
many environmental concerns. First, air
flows back and forth through the region,
with the prevailing winds from south to
| north about 25 percent of the time. The

; Santa Cruz River begins in southern
AN ; } 1 Arizona, makes a 32-mile loop through
ervecos SR Sonora, and returns to the United States
g ' ' east of Ambos Nogales, supplying drinking

water from its groundwater aquifers to

communities along its entire course and
providing approximately half the supplies
of the sister cities of Nogales, Arizona and
Nogales, Sonora. The Nogales Wash,
which flows through both cities, is a
tributary of the Santa Cruz River.

10,
N

fhreen Valley

Many people are concerned about the
environment of Ambos Nogales and are
working to help others appreciate the local
ecology and address environmental

Legend \ W ! problems. One such group—the one
It A Reseraons o WEY responsible for facilitating the projects
B Lakes/Dry Leke i p g p J
R R L \ described in this report—is the Asociacion
0 E G 20 Mil A -z
e <4, | de Reforestacion en Ambos Nogales
j
Map composition by Jodi Perir, Center for Apolisd Spatic] Analysis, University of Arizona, 4/7/2003 ( A R A N ) .

! Population estimates for Nogales, Sonora alonesaph 500,000 due to large influxes of transiemiu@tions
waiting to cross the U.S.-Mexico border, oftenghdy.



Brief History of ARAN

The Ambos Nogales Revegetation Project began id 2#6th an environmental and social
assessment—namely, a pilot project to assess theerend extent of the de-vegetation and
erosion problems in Ambos Nogales. The Arizona Depant of Environmental Quality

(ADEQ) initiated the assessment as part of a laogetional, government effort to address air
quality issues in Ambos Nogales. In May 2001, stisiérom the Bureau of Applied Research in
Anthropology (BARA) at the University of Arizona A) in Tucson and the Centro de Estudios
Tecnoldgicos Industrial y de Servicios No. 128 (@ET28; a high school) in Nogales, Sonora,
worked together on the Ambos Nogales Revegetatioe®& (ARNP) and explored the
feasibility of community-based solutions. Enviromte problems identified by the community
included trash, dust, stray dogs, sewage, lack ofvasion into green areas, damaged or
unpaved roads, polluted water, and lack of watarice The assessment found that revegetation
could reduce erosion, improve the quality of threaid improve general environmental
conditions, and, more importantly, that there wgspsrt in Nogales for a revegetation program.
It also revealed that a successful revegetatiogrpro would require community-wide education
as a way to raise general awareness of environirisstes, and fortunately, it was evident that
residents and civic leaders in Nogales were eagaupport and participate in revegetation
projects, especially those focused on native, dibugsistant plants.

Following the assessment, a group of interestedithehls from Nogales and Tucsonganized
three pilot projects. Faculty from CETis 128 and Bureau of Applied Research in
Anthropology at the UA joined with faculty at thestituto Tecnologico de Nogales (a technical
college) and applied for and received funds to m@got revegetation projects in Nogales. The
partners identified three sites, an elementaryai¢clacsecondary school, and a neighborhood in
Nogales, Sonora for their first projects. The pgobjects were designed to explore ways to
increase the planting and maintenance of nativete¢ign on hillsides and in local gardens.
They also were designed to (1) produce visibleoact(2) provide a mechanism for local
involvement, and (3) identify challenges and oppaittes. A significant goal of this project was
the development of institutional relationships @adnerships among border schools and
universities in the United States and Mexico. Euelty, new partners joined as the partnership
evolved into a loose consortium of groups and iidials and they began holding monthly
meetings in order to share information and iderdiigas of interest. In May 2003, participants
adopted a name, for which the acronym is a Spamigstd meaning “they plow.”

Currently, the Asociacion de Reforestacion en Amlogales (ARAN; Ambos Nogales
Revegetation Partnership) aims to increase theiptaand maintenance of native vegetation and
the incorporation of water harvesting principle®rider to reduce erosion, increase habitat, and
reestablish communities of native vegetation withim communities of Nogales, Arizona and
Nogales, Sonora. While improving air and environtakguality are central goals of the
partnership, additional goals include fosteringwdies and practices of care for the environment,
developing collaborative relationships betweenitabns, schools, and universities of the
Arizona-Sonora border, and encouraging leadershigng youth and adult ARAN partners.



The binational partnership includes more than twergtitutions from various sectors—
government, academic, business, and non-governhwganization& Partners develop

projects in their neighborhoods and at their sclsdeks and come together to share information
and gain assistance. Monthly educational meetinggge information on topics such as native
plants, composting, and water harvesting. The peship organizes member participation in
fieldtrips, workshops, academic conferences, ahdraducational activities on both sides of the
border.

Secondary Schools: Post-Secondary Schools:
Faculty & students identify and Organization Ideas faculty & students identify and
work on projects, offer : ' r} work on projects, obtain
outreach to younger students roject DeveloPme resources, organize workshops),

coordinate research; offer
outreach to younger students

Colonias
organize to get
deed for land,

ARAN

protect green Maquilas &

areas, P al’tn ers businesses
sponsor. resources (barrels,
community compost, paper),

education projects information and

leadershig

Learners, Ideas) Legitimacy,

i Access,
Sites to Develo
Support
Primary Schools: NGOs, museums; Government:
develop schoolyard gardens financial and financial, material
habitats, organize teacher material support, info and legal support;
workshops and workshops information

Diagram 1: Structure and Function of ARAN Partners

Review of Goal and Objectives of Project

This is the final report of the project, “Ambos Nogs Soil Stabilization through Vegetation
Project” being conducted by ARAN. The central goialhe ANSSTV was to establish a
sustainable program for identifying and protectxgsting vegetation and promoting effective
revegetation efforts to stabilize soils, reducepaitution, and reestablish communities of native

2 Members of ARAN with key roles in the ANSSTV prajéncluded the Instituto Tecnolégico de Nogales;
Municipio de Nogales, Sonora; Centro de Estudiam®kgicos industrial y de servicios N. 128 (CEIZS);
Colegio Nacional de Educacién Profesional Técn@@NALEP); Escuela Secundaria General 3; SEAHEC;
Nogales High School; AJ Mitchell, Desert Shadowus, Bureau of Applied Research in Anthropology (BARA
the University of Arizona; Comité Tree; Arizona Repnent of Environmental Quality (ADEQ); Terra-Cgcl
Technologies; SUMEX; Otis; Asociacion de Profesiesa&n Seguridad Ambiental (APSA); Arizona Sonoes&rt
Museum; La Casa de la Misercordia; and Coloniadides del Bosque, Villa Sonora and Heroes.



vegetation within Ambos Nogales. The original preglovas submitted by the University of
Arizona on behalf of ARAN, which worked collectiyathrough eight objectives, each with
distinct outcomes, to achieve this goal. The ogtional infrastructure developed at the start of
this project proved to be indispensable for bothftzilitation and administration of all
objectives, and for communication in general.

Project Objectives

Objective 1. Within Nogales, Sonora, establishraredized nursery and five satellite sites at
local schools. Utilize the nurseries for environta¢education and training as well as the
production of locally adapted plant species, forggin plants that are effective in soil
stabilization. Within Nogales, AZ work with the Weirsity of Arizona Cooperative Extension
and Nogales High School to coordinate efforts baguter the “2,000 by 2000” program to
plant trees within Nogales, Arizona and Santa @aanty and establish one satellite site at a
local elementary school.

Objective 2. Within Nogales, Sonora, establishdlgatellite composting sites at local schools.
Within Nogales, AZ, coordinate with Terra-Cycle Teologies of Rio Rico, Arizona, an organic
farm and composting facility, and the City of NogmlArizona’s green waste program, and
establish three satellite sites at local schoolgize these facilities for environmental education
and training as well as the reduction of solid wademonstration of alternatives to burning
green waste, and production of compost to enricéllsoils.

Objective 3. Use remote sensing and Geographicrird@don Systems technologies to map green
areas and parks, identify areas lacking vegetatiod estimate the effect on airborne particulate
matter of protecting existing green areas and retaigg denuded ones.

Objective 4. Implement a coordinated school progtfarmugh which faculty and students at
secondary and post-secondary schools receive igaffieducation, training, and experience to
develop projects at their school sites and thevesas project leaders in elementary schools, in
neighborhoods, and at community facilities. Deveddpcational materials and workshops for
teachers. Use project funds to support experiennackrsity graduate students to help
coordinate teams of students working on internsbigsr social service credit and to identify
sources of permanent funds for this purpose.

Objective 5. Expand and coordinate the participatibmaquiladoras and other businesses
through business organizations such as the Asodat@ Profesionales en Seguridad Ambiental
and promote their participation in the Arizona-Maxinternational Green Organization
(AMIGO) program.

Objective 6. Building on a successful pilot projatColonia Jardines del Bosque, develop a
model through which neighborhoods can receive @sgie in protecting and developing green
areas and neighborhood parks. Implement the modeleé neighborhoods (Col. Jardines del
Bosque, Col. Villa Sonora, Col. Los Heroes, Colididad, Parque Industrial Nuevo Nogales),
each with a specific array of needs that requitenéibn, including: (1) protecting existing
vegetation; (2) constructing fences and retentialtsy(3) leveling areas and adding soil as



necessary; (4) creating pathways and clarifyinffitcrpatterns; and (5) planting of trees and
vegetation that will build and stabilize soils.

Objective 7. Assess local knowledge and awarernfdssa vegetation, composting, and the
relationships among vegetation, soil erosion, aality, and health. Develop and distribute
educational materials on locally adapted plantsthadcology of Ambos Nogales; composting
and green/organic waste management; and the redatjss among vegetation, soil erosion, air
quality, and health.

Objective 8. Assess the effectiveness of the niesecomposting facilities, protection and
revegetation efforts, school program, participatbibusiness and industry, neighborhood
projects, and distribution of educational materiedisg (a) baseline documentation of existing
site conditions, including measurement of physittlbutes such as ground cover and
particulate matter where appropriate, (b) intengewith key participants in each of these areas
prior to implementation, (c) participant observaturing program implementation, and (d)
documentation of site conditions six months andyse after implementation.

Development of Organizational Infrastructure

Upon initiation of this project in the fall 2004 ,ome formal structures were introduced to
accomplish the goals of the grant. The establishmithis organizational infrastructure proved
necessary for carrying out the project objectivas far ensuring the sustainability of the project
beyond the life of the grant. This was achieveduigh the creation of a ten-member Executive
Committee (hereafter referred to by its Spanishendtesa Directiva and four subcommittees:
Nurseries and Composting, Education and Publicgaatr, Maquiladoras, and Colonias. The
Mesa Directiva met monthly, and each subcommitteeahleast once a month, depending on its
needs. A collectively designed procedure for subimisand approval of proposals encouraged
all members to think through plans and find newngof collaboration with each other before
engaging in project3.he Secretary of the Mesa Directiva establishedraaittained a notebook
to archive notes from all meetings, copies of edigesals brought before the committee, and
other business related to the grant.

The Asociacion de Profesionales en Seguridad Antddi¢APSA), a well-established
organization of environmental and safety managegganized the maquiladora participation and
managed the grant funds for all projects on theoBonside of the border. This was suggested
and then unanimously decided upon at a Mesa Dieatieeting in August 2004 as the best
resource for local administration of the projectda. The Secretary of the Mesa Directiva
worked closely with the Treasurer of APSA to inwfands for projects once they had been
approved by the Mesa Directiva. The Treasurer fathkesponsibility for administering the
funds, maintaining records, and collecting receffism ARAN partners. Throughout the
process, the Treasurer of APSA and the Secretahedflesa Directiva maintained
communication and the latter incorporated the fonr@records into the official notebook.

The committees included representatives from theviing organizations and were responsible
for ensuring that the specified objectives were. met



Mesa Directiva Approve proposals for funding; oversee all coneais
and evaluation
Representatives from: Colonias; Promatoras; ColREE/ Instituto
Tecnoldgico de Nogales; Prepatorias; Secundariagei@ent, Mexican side
(Municipio de Nogales); Government, U.S. side (Ana Department of
Environmental Quality); University of Arizona; Asacion de Profesionales en
Seguridad Ambiental

Nurseries and Compostin@bjectives One, Two, and Three
Representatives from: Terra-Cycle Technologies; &yrsociacion de
Profesionales en Seguridad Ambiental (APSA); Cedér&studios Tecnoldgicos
industrial y de servicios N. 128 (CETis 128); Catejacional de Educacion
Profesional Técnica (CONALEP); Escuela Secundaeadial 3; Comité TREE

Education and Public Outreaclbjectives Four and Seven
Representatives from: Instituto Tecnoldgico de NegidVunicipio de Nogales,
Sonora; Centro de Estudios Tecnoldgicos industrae servicios N. 128 (CETis
128); Colegio Nacional de Educacién Profesionahiax(CONALEP); Escuela
Secundaria General 3; Southeast Arizona Area Healtitation Center; Arizona
Department of Environmental Quality; UniversityArfizona; Arizona Sonora
Desert Museum; Colonia Jardines del Bosque; CoheE

Maquiladoras Objective Five
This committee worked through the Asociacion ddé¥ionales en Seguridad
Ambiental (APSA).

Colonias Objective Six
Representatives from: Colonias Jardines del Bosédile,Sonora, Los Heroes,
Solidaridad, and Bella Vista; University of Arizgnidunicipio de Nogales

The first chapter is organized around the projégdives; much like committees functioned,
starting with objectives 1-3 (Nurseries, Compost Maps, respectively), then objectives 4 and
7 regarding Education and Outreach, the work dgniad Maquiladoras through objective 5,
objective 6 for the development of neighborhoodeuis, and the final objective for the project
assessment and evaluation. Next, Chapter Two latysamne of the findings or themes that came
out of working on the project objectives in ternisising revegetation as erosion control,
working in schools and colonias, facilitating patdiutreach, and the role of university students
in all of this. Because a central objective of {hisject was to develop physical and social
infrastructure for the continuation of a progranptotect existing vegetation, promote
revegetation, and enhance education and publieactiy Chapter Three explores the evaluation
of partnership synergy closely. Beyond the objadj\this report includes a discussion on the
challenges of new collaborations as well as suesessd lessons learned in Chapter Four. The
report ends with a summary, final conclusions awbmmendations for both the continued
implementation of the program in Ambos Nogales poigntial implementation in other border
communities.



Chapter One: Review of Project Results

Part One
Objective One: Nurseries
Objective Two: Compost Facilities

Centralized City Nursery

Within Nogales, Sonora, the objective was to esthla centralized nursery through the
Municipality for the production of locally adaptethnt species, focusing on plants that are
effective in soil stabilization. In addition, it wantended to serve for environmental education
and training through collaboration with the satelhurseries developed at schools. Although
there were efforts made in the early fall of 2004 dllaborate between the Nursery and
Composting Committee and the City of Nogales, Sanibwas determined that the two entities
should work separately, while maintaining commutiaca Much of this was due to project
magnitude and scheduling differences. All partmevelved decided at a Mesa Directiva
meeting that they were working on very differerdlss in the design and construction of
nurseries and greenhouses, and all agreed thatdbald be more talk of collaboration once the
initial steps had been taken.

Thus, officials of the Municipal government of Négm Sonora developed and completed plans
for the city nursery. They submitted these to reMiy the Mesa Directiva and, upon approval,
construction took place during the spring and sunsudhat planting could begin in the early
fall of 2005. The large (12 x 36 meters) greenhanstllation holds thousands of plants; is
equipped with hanging sprinklers for irrigatiorsraall tank for collecting rainwater, and
electricity for heat lamps in the winter months.gite visit in late September 2005, the site
housed over 10,000 plants that had been transglfnoi® Santana via coordination with APSA
and had begun cultivation of various seedlingsativie vegetation. The head of the Municipal
nursery, Manuel Mendoza, stated that the goal washsition into more seedlings produced
there at the nursery, as opposed to the relocdetspwhich were intended for public use (by
colonias, individuals, schools, etc) until the runyswas at suitable production capacity. (See
Appendix A for photo documentation of the constiatiof the City greenhouse and nursery.)
Now that the City Nursery has been establishednpaschools such as Secundaria General 3,
located directly across the street, are looking mirsuing environmental education and training
at the site to benefit both the students and tiheeny itself.

Satellite School Nurseries & Composting

As mentioned above, the Nursery and Composting Gtseraddressed Objectives One, and
Two, collectively. The first task of all ARAN memiseinvolved in establishing nurseries and
composting was to participate in workshops andifrgls to gather data about nurseries,
greenhouses, and composting facilities (See Pan). T9everal members researched designs,
making visits to schools and nurseries that hagermgrouses and composting facilities. Because
of Nogales’ climate and winter freezes (snow felNogales in November 2004), all members
were interested in establishing greenhouses taadfoduction of plants year round.

The activities of the groups from Nogales, Arizamal Nogales, Sonora developed in parallel
with little cross-border group effort. Thus, therSiery and Composting committee worked



primarily on the Sonoran side, even though inforomtideas, and projects were shared
regularly across the border through email corredpooe, communication via UA student
interns, and general ARAN monthly meetings. Thgoréwill discuss the results of the first two
objectives through the work of all schools and &ddal ARAN partners involved first, and then
move to more specific results at the particulaosthin Nogales, Sonora and then in Nogales,
Arizona.

Twelve people representing almost all of the growpls members on the committee attended a
trip to a tree nursery in early November near theiChahua Mountains in southwest Arizona.
The trip was a tremendous success in expandingrtierstanding of committee members and
helped them modify their designs to ensure lesemrsige, more durable, and more productive
nurseries and greenhouses. As a result, each grenfpback to the drawing board to develop
new plans for their projects. The trip participagése a presentation on the experience to the full
ARAN membership at its November meeting, requestsiirsery and greenhouse supplies were
submitted to the Mesa Directiva in December andgsgbently approved. The schools on the
Sonoran side decided to use specialized plantitgaed trays ordered from Stuewe because
they use less soil, protect the roots, and fataliteansplanting.

Members of the committee helped partners develapsplor their nurseries and greenhouses.
For example, after returning from the winter breakebruary 2005, students from the CETis
128 Ecology Club participated in workshops on gheerse construction and worked with staff

at the Arizona Sonora Desert Museum and studeons tine UA to reevaluate their initial
greenhouse plans. They developed plans for thfesreht greenhouse models that they began to
construct during the second quarter, and then atalluring the third project quarter. Nursery
and greenhouse supplies arrived from Stuewe inafgraind were distributed to the partners who
were developing facilities. In the meantime, Tebycle Technologies developed and
implemented workshops on constructing and usingmig planters at three elementary schools
in Nogales, Arizona and developed and implementedrashop on drip irrigation at a high
school in Nogales, Sonora.

The pyramid or tower planters enabled the Arizartesls to more aptly adapt their projects to
each school environment, student population (ageegpiate), and community context.
Moreover, UA interns and teachers at the partioigegchools discovered a local nursery that
grows and sells native vegetation near severdlegthools that was eager to support their
projects. They relayed that the schools would Heen competing with the nursery had they
established production nurseries. As of way of maa@iing good working relationships and
community support, the schools decided to estaBlisloolyard habitats that could serve
multiple educative functions and better assisythenger students (elementary and middle
school levels) and teachers in feeling connectallédearning process and environment. While
planting vegetable gardens was not one of the datgd objectives of this project, following a
community-based approach was, and when it wasrdeted that incorporating vegetable
gardens was necessary both to get students aritbteanterested in the project (they could eat
their results) and as a component of habitatsptogcts took that approach. At Desert Shadows,
it was the former - last year they had only thepiey towers that were all used as a test to see
what would work with that school; this year theg axpanding to include a desert habitat and
garden that incorporates water harvesting. At AttMill, it was the latter — the teacher wanted



both a native habitat and a cultivated area whHerestudents could grow native crops because
both fit into her fourth grade science and sodiadlies curricula.

An example of successful circulation of knowledggdnd the boundaries of ARAN itself was
when representatives from the Nursery and Compp&ommittee and the Education and

Public Outreach Committee attended a special segsiBanta Fe, New Mexico on soill
rehabilitation and the use of compost and vegetdtaestore soils and prevent erosion on steep
slopes. A follow-up workshop for students, teaclard administrators of CONALEP and CETis
was held at the U of A during which participantplexed soil structure and examined sandy soil
and compost under a scanning electron microscagd.ghoto here]. One outcome of that
session was the development of a guide to sobratsbn by a UA student working on the

project (see Appendix B). During July and priothe summer monsoon rains, ARAN partners
held a workshop and seed collection event to gatheve seeds that are now being grown in the
nurseries and greenhouses. UA students researitbathtive soil stabilization and

rehabilitation strategies and ARAN partners implatad two pilot projects in the fall after the
monsoon rains in both CONALEP and Villa Sonora.

In a second example of collaboration, the CETis di2@nhouse served as a model for the
structure built at AJ Mitchell; some of the studewho were involved in constructing the first
one helped the teachers and students at the el@myachool design and construct theirs. In both
cases, the focus was on building structures thes Yogv cost, suited to the environmental and
social conditions of the area, and required mininsp@cial skills to construct. Lessons learned
during the construction of these two greenhouses agplied in the design and construction of
structures at CONALEP.

Similar collaboration has taken place among ARANMhers with regard to composting.
Schools such as CONALEP that have developed wetitfoning compost facilities have
prepared presentations, offered workshops, andged\assistance to others who have
developed similar systems. In the fall of 2005, @GEI28 Ecology Club members used the
composting guide created by CONALEP students tmresomposting bins that had been
neglected since the previous spring. The pyranmadtplg towers and composting systems
designed and constructed at three Nogales, Arigohaols with the assistance of Terra-Cycle
Technologies now serve as models for schools dmdides of the border.

Sonoran Schools

CETis 128:

As one of the initial pilot project sites, studefitam CETis 128 and their ecology club mentor
have been intimately involved in ARAN through pigeat their school site, participating in
workdays for other groups, and presenting theultesn ARAN meetings, professional
conferences, and public events. The mentor of tbéogy club, a biology teacher by trade, has
worked with the school over the years to acquiperananent club/garden space and permission
to grant social service hours for work completetheclub. In addition, she traditionally
incorporates ARAN projects into her classroom aultim. The club is structured so that veteran
students, often in their senior year, take on lesidp of the club and train younger students. In
addition, an intern from the U of A worked with tbkelb on a weekly basis for the past year and
a half. The club meets weekly to plan and work mjgets at the school.



CETis was the first school to have submitted a psapto the Mesa Directiva for the
development of their greenhouse. Leaders of the aheluding the UA intern, visited other
greenhouses and met with specialists to put togathappropriate structure. The first
greenhouse had been completed by the April ARANegdnmeeting where everyone could view
the hard work that the students put into it. Unfodtely, it did not survive the monsoon rains
and wind given its location on the south side ef$bhool. The summer months also presented
challenges for the plants started in their nursexy the established composting systems, as
student visits were less frequent than anticipated.

Therefore, in the Fall of 2005 the CETis studerid tineir work cut out for them, and set out to
reinitiate the composting system, revive the plamtse nursery (70% of which survived), and
rebuild their greenhouse. The nursery and compgsistem are now fully functioning, and
CETis has begun partnering with Colonia Jardiné8dsque to supply the colonia with
materials and to assist residents with develogieg green area. The nursery at CETis has been
going strong, with approximately 40 native plantsarious types being taken care of within the
club grounds. The students dug well-sized holgkerclub area for transplanting the plants that
were ready, and filled them using a mixture oftlteimpost and a store bought plant growth
solution. There was a wave of freezing temperaturéste November, and students are
monitoringtheir plants to see which ones will survive thedrrdextreme temperatures.

The composting at CETis is looking better than eVle students reinitiated the system with the
cafeterias in collecting their organic trash anel@sing it in the compost. The compost now has
proper layers of dry and wet materials, and isdpéamded to (watered and mixed) on a weekly
basis. A subgroup of students from the Ecology ®lae developed a puppet show (see Part
Two) and in the fall created a special show aboutosting, featuring their star character Bordi
Ecoyote. [add photo here] The compost is also beutdgo use in the transplantations going on
around the club area.

Ecology club members redesigned the greenhousétistand stronger winds and relocated it to
an area more protected by the school walls. Howekersecond greenhouse at CETis is still
awaiting completion. By late November, the fulustiure and 2 out of 3 walls of plastic were put
up, making it essentially 80 percent complete. Hewethe group continues to struggle with the
winds that blow across the school site and to g&sjs of protecting their structure.

CONALEP:

The students at CONALEP participate in the ecoldgp as a way of completing their social
service hours, as do those at CETis. The leadii©froup is an administrator. The group

meets as needed to discuss and plan projectspibilief most part students work in smaller
groups with specific duties. For example, this pastr there was a group of students assigned to
work on compost, another for the desert gardenaryether for the nursery, and so on. Each
group worked according to class and work schedstase in the morning, others in the
afternoon, and on different days of the week.

The CONALEP Nursery provides plants for the variatsas developed and maintained
throughout school grounds, and extends this setei@olonia Villa Sonora (see colonias
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section). Their composting system has proven teobguccessful that other partners use it as an
example of productive compost. Partners at thétinstTecnoldgico de Nogales (ITN) recently
acquired compost from CONALEP to use in office aonde plants.

At the ARAN general meeting in May 2005, Jesus Gaotthe Arizona Sonora Desert Museum
presented a hands-on workshop on erosion contraltstesrincheras which included a
classroom presentation and then practicum on theosdillside. The process involves building
barriers with rocks along erosion streams to botlvgnt erosion and support the growth of
native vegetation where water is contained. Thesbbe®en one of the most successful endeavors
and now serves as an exemplary project—everyonsemdirect results with small plants,
ground cover and even wildflowers sprouting arothedareas where erosion had been
controlled and water is being captured.

Throughout the fall of 2005, CONALEP collaboratehaCity High School, a charter school in
Tucson, Arizona after the latter attended the ARR&reat. Students from both schools and UA
interns worked together to build the greenhouse@MNALEP. As a result, students at

CONALEP assembled a step-by-step guide on buildiggeenhouse to give to another school in
Nogales, Sonora that is also interested in buildiggeenhouse on their campus. The greenhouse
was completed just in time to house the nursemtplduring the cold winter months.

One UA intern working closely with CONALEP over thast year wrote:

The project at CONALEP can only be described asempmenal success. The
amount of enthusiasm and effort that has been ebgakean this site shows just
how vital projects of this nature are in raisingnseziousness and inspiring
people to care and work on their own to further goals of environmental
sustainability. The simple fact that this is thstést growing social service
project at the school echoes this fact. Demanaviark at the school has
outstripped the ability of administrators and imsrto accommodate everyone.
In the past year this school went from barely maptting to the most active
site involving 5 interns, and over 50 students.

Why? In the simplest terms possible, pride. Theestts have seen that
people from somewhere else care about their tovdntlagir school and most
importantly, them. This is inspiration at its caed has catapulted the

project into something that simply cannot be stopdde students will not
stop working on beautifying their campus and cregathe sense of pride and
accomplishment that they can see and relive evgrgdaart of their academic
experience.

In a recent visit, the new state director for s CONALEPSs in Sonora recognized the mentor
relationship developed between students from Usityeof Arizona and the CONALEP
Nogales. He decided that the Nogales CONALEP shioalthe model for all the state schools.
This came as well deserved recognition not onlyafbthe work CONALEP has done over the
past year, but also for the positive impact itasihg.
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Secundaria General 3:

Work at Secundaria General 3 began through theddpend Composting committee at the start
of this project period, but due to another profbet had been planned for the school site having
run into difficulties, the composting and nursergjpcts were underdeveloped in the 2004-2005
school year and did not really take off until f2005.

During the fall of 2005, students built six compogtbins, using wood donated from the
magquiladora Sumex, an active participant in APS& ARAN. They plan on constructing a total
of 12 bins. At the ARAN general meeting in NovemBee5, students from Sec #3 presented
their plans, including a hand drawn map of the stlwillustrate where the bins were to be
located, as well as the future area of the nurdérgy also used some photos and a PowerPoint
presentation to illustrate their future plans thatude reinforcing the eroding hillside of the
school and initiating a recycling program for tlvhol.

Arizona Schools

AJ Mitchell:

The site at AJ Mitchell was predetermined as itlheen involved with ARAN for the past 3
years. It is an enclosed garden area surroundadchgin link fence at the school.

In April 2005, Crecencio Elenes (ARAN partner),rfr@erra Cycle Technologies, went to AJ
Mitchell to build two planter towers with student$e planter tower concept was developed as
an alternative to either ground gardens or raigets because of their minimal weed problems
and increased surface area for planting and mantenneeds, both central for elementary
school projects. [add photo here]. During this tiGeecencio also taught the teachers
maintenance and repair techniques for the toweohl&ms with cracking and deterioration of
the wood after six months in the harsh desert enment led to experimentation with wood
sealer (See Desert Shadows). The only problenothers experienced, due to the irrigation set
up, was that one tower received more water thaotter. Problems with the drip irrigation
system led to a decision to replace it with sejganases for the towers and one garden plot.
Since the lead teacher has experience with gardesiire was able to fix small problems that
arose.

AJ Mitchell also continued developing regular gargéots and a native plant habitat. The
sunflowers, tomatoes, cucumbers, pumpkins and gquleshted in the garden plots did very
well. One of the pumpkins won first prize in theuaty fair and one gourd took best in the show.
The drip irrigation system worked very well in thiee plot, while the garden plot on the other
side of site (regular bed) still suffered from isixge Bermuda grass. The grass had overgrown
and killed the native plants the students plarftedet, and only a few of the vegetable plants
were producing and poorly at that. The AJ Mitche#icher and several club students worked
with a UA intern to cover the area with two larg&ck tarps to burn the Bermuda grass and rid
the area of it.

On June 24, UA interns and students from CETis weAt) Mitchell to help build their
greenhouse. The teacher had ordered a PVC struattliee, which came in pieces that had to
be cut and glued together according to the bluéprirhe plan was that once the frame was built,
the next step would be to enclose it with indukpiastic. The structure was mostly destroyed
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during the summer monsoons, but was reconstrug@a & the fall based on lessons learned
from the first experience.

Desert Shadows:

The original site selected by the Desert Shadoashirs was on the south side of the school
next to the playing fields. It was a large, bad@rwith an abundance of weeds and scattered
patches of native grasses. The soil of the origitalwas very poor and needed to be
conditioned before any planting could take pladee Tise of this lot had been approved by the
Nogales Unified School District, but school offisialecided to develop the site for an
agriculture program. The Desert Shadows teacherkingpon the project collaborated with the
neighboring elementary school, Bracker, to devalgunt-use site. The Bracker administration
was excited and fully supported using their sitee Fite had six raised beds that had been out of
use for several years. The bed frames were weallaek warped, and covered with weeds and
native grasses. Repeated attempts to coordinatergtachedules between the two schools
eventually failed and the Desert Shadows teackerstified another location on their own
campus to begin work.

At the end of March, Crecencio Elenes went to titeel and held a workday and constructed a
planter tower. During this time, he also taughttéechers maintenance and repair techniques for
the towersDesert Shadows experienced the same rapid weaghefrthe wood and irrigation
blow out, faucet leaks, and lack of maintenanclfolp, visibly demonstrated by the invasion
of weeds. Using what has been learned from thgieances in the fall of 2005 they
disassembled and rebuilt the tower planters, makipgovements such as sealing the wood and
using soaker hoses instead of the drip irrigatymtesn that was found to have imperfections.
Now, with three teachers involved and enthusiagimut the project, they expanded the site to
include four more plots so that teachers will euafly be able to take entire classes out at one
time to work together. They developed new raisedeyabeds: one rectangle, one octagon, and
two triangles. The rectangular plot was develomedyfowing native vegetation and the octagon
plot for growing high water use native vegetatitifizing water-harvesting techniques. To
accomplish all this hard work, they held a familgrkday in which parents, students, the three
teachers, and the two interns attended. Next semigsise garden beds will be used in science
lessons about plants, soil, and sustainable methods

UA interns developed composting and recycling wiogs for the students of Desert Shadows
and AJ Mitchell. An overview of the topics covensdre composting materials, compost pile
ecology, composting methods and composting strestdrhe workshops went very well as
demonstrated by active student engagement withdtrgties. The activity the students enjoyed
the most was the sorting activity of compost materand the “life-cycle” of compost
demonstration. The next step with the studentsr(#fie workshops) was to build composting
bins using recycled pallets from Terra Cycle Tedbgies. During workdays, the sites were
cleaned up and two composting bins built, a sibgtesystem at the Desert Shadows site and a
two-bin system at the Bracker site. Over the coofghe year, project work proceeded at both
Bracker and at Desert Shadows.
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In her reflection, one UA intern working with theshool stated, “Despite the huge demands on
their time and energy from the huge class sizasallysaround 35-47 kids), Desert Shadows has
managed to come quite a way this semester.”

Welty:

There were a number of delays in the partnership Wielty largely due to the pressures placed
on schools and teachers under the No Child LefirigkeAct and other programs, such as the
Reading First and new science initiative in effgtctVelty. These programs are overwhelming
teachers and schools, and making it difficult feerh to innovate. Rather than rushing into a
program that would only add to frustrations teashvegre already experiencing, Welty projects
were postponed until the fall of 2005 when an appate venue (the student council) could be
identified to begin the effort.

As of the Fall 2005, contact with Welty had beesstablished and the student council had
begun their project with a planting tower with tsistance of Crecencio Elenes and cared for
by the students.

Objective Three: Map Green Areas

The objective of this activity was to create a Gapbic Information Systems (or similar)
database that could be used to map green aregmeky] identify areas lacking vegetation, and
estimate the effect on airborne particulate mattgrotecting existing green areas and
revegetating denuded ones. The Nogales, Sonoraciimtook responsibility for this task and
produced a series of paper maps of 55 green arddsgales (see Appendix C). Because those
maps do not allow the estimation of the area o ldesignated as green areas, vegetation cover
in those areas, or the potential for improvemdmisugh revegetation, a new project is being
developed between the UA and CETis 128. The prayécinvolve building local capacity for
using GIS and related tools as well as mappind lgiegen areas and evaluating their status.

Part Two
Objective Four: Coordinate School Program
Objective Seven: Develop Public Outreach

The education and public outreach component oAthbos Nogales Soil Stabilization Through
Vegetation project is one of its most significantl@nduring contributions. Prior to the project,
the Asociacion de Reforestacion en Ambos Nogal&AM) was a loose knit collaboration of
governmental, educational, business, and citizgmmips maintained by a core group of
individuals representing various schools, neighbodhorganizations, maquiladoras, and
government agencies. Because much of the acti/iR&AN was carried out by schools,
turnover was high as each group of students momexhd was replaced by a new group. The
educational and outreach objectives of this prgj@lsfectives 4 and 7 in the original proposal)
were to: (1) implement a coordinated school progitamugh which faculty and students at
secondary and post-secondary schools receive iguffieducation, training, and experience to
develop projects at their school sites and thevesas project leaders in elementary schools, in
neighborhoods, and at community facilities; (2) @lep educational materials and workshops for
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teachers; (3) assess local knowledge and awarehkxsal vegetation, composting, and the
relationships among vegetation, soil erosion, aality, and health; and (4) develop and
distribute educational materials on locally adapikohts and the ecology of Ambos Nogales,
composting and green/organic waste managementhanélationships among vegetation, soil
erosion, air quality, and health. Though the edanand public outreach objectives were
initially framed as distinct, as the Mesa Directarad committees were organized, the
commonalities between the two were recognized hadasks associated with them integrated.

The initial work under this objective aimed at ¢ieg a structure though which education,
training, and outreach would occur, and at gatigenformation about current environmental
knowledge and awareness. The Education and Pubtie&h Committee established regular
meetings and set priorities for the grant perioctivities of this committee were focused in three
areas: (1) assessing knowledge and awarenessho$ttigol aged youth as a proxy for the
general public; (2) developing a list of prioritypics for workshops and training programs and
soliciting proposals from groups who can providesttopics; and (3) arranging opportunities
for students of all ages to participate in local agional meetings, workshops, and conferences
where they could both learn and build confidena# skills through sharing what they have
learned in their projects. Committee members assal uheir meetings to define general
boundaries for ARAN, deciding for example that@uality and its connection to erosion, dust,
and asthma was directly relevant to the group’sioimswhile water quality, though important,
required expertise and focus beyond the scopeeafitbup. Education and outreach activities are
presented here in two categories: those designe®RAN members and those designed for the
general public beyond ARAN.

Activities for ARAN Members

Monthly ARAN meetings were identified as a key megism for promoting education and
outreach among members and, due to the high gatich of school groups, for coordinating
education and training efforts to that populatidmeeting schedule was established and the
Education and Public Outreach Committee identifggaics for each month. Each meeting was
designed to focus on a particular theme and inciudmformational presentation on that theme.
Then ARAN member groups took turns presenting thmjects and plans and sharing
challenges and concerns that served as the baslséoission among members.

Priority topics for educational programs includeabilitating soils and composting, installing
drip irrigation and water harvesting systems, cwt$ing nurseries and greenhouses, schoolyard
habitats and gardens, air quality and asthma, aimdj puppets to educate young students. The
Committee determined that the location of meetingsld rotate among partners so that every
group had the opportunity to host the meeting dmvsothers the status of their projects. The
pattern of monthly meetings is now well establisaad will continue into the future beyond the
grant period. In addition to providing a forum Bmtdressing topics such as native vegetation,
invasive species, water harvesting, and erosiotr@omeetings serve as venues for cross-
fertilization of ideas and increase accountabgitynembers to one another.

Another venue for increasing information sharing arteraction among ARAN members,

especially participating schools, is the annual AR#&treat, which is held each fall. The retreat
was established several years ago, but duringrive geriod it was restructured so that each
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partner organization took responsibility for deyefgy and presenting a workshop for other
members. The retreat was moved to September te asra catalyst for the various partners and
as a means of introducing new members to ARAN olih 2004 and 2005, approximately 100
people participated in the retreat.

Another key component of the education and outr@asgram was the development of hands-
on workshops aimed at specific ARAN members anit tteeds. These workshops were also
opened to members from other ARAN groups to fat#itknowledge transmission. For example,
CONALEP hosted a workshop on the construction spe& water harvesting structures to
manage rainwater runoff, prevent erosion, and pewater for vegetation and groundcover to
address severe hillslope erosion at their site. SBP members who participated got a head
start on installingrincherason their site, while representatives from sevethér groups who
faced similar problems gained information and ham&xperience to take back to their groups.
Building on that workshop, a summer 2005 workshoprail building was developed to help
residents of Colonia Villa Sonora utilize both trhas and trails to control erosion within their
green area. Students from CETis 128, CONALEP, addMitchell Elementary School visited
the Desert Survivors nursery in Tucson to learn tmestablish and maintain a nursery in the
arid southwest. In conjunction with their partidipa in the Meeting on the Border Environment
in Rosarito, B.C., ARAN members visited Ecoparqué&ijuana in May to learn about using
graywater to revegetate steep urban hillsidesaagmt erosion and provide habitat for plants and
urban wildlife, Additional specialized workshopsreerovided by staff of the Arizona Sonora
Desert Museum, Terra-Cycle Technologies, NativalS&EARCH, and the U.S. National Park
Service. These events were all highly successtliladiowed ARAN members to make
significant leaps in understanding and progresthein projects.

Students from the Southeast Arizona Area Healticktilon Center (SEAHEC) Health Careers
Club at Nogales High School were trained in therOfeways curriculum and have begun
delivering the six-session curriculum to upper edatary students and their parents in Nogales,
Arizona. Students at CETis 128 developed puppetsiabout maintaining a clean environment,
air quality, and composting. CETis 128 members ptesented their puppet show at the annual
retreats and worked with UA students and membetiseo06EAHEC Health Careers program to
develop a workshop to teach others how to use pgsppe@ducation and outreach. SEAHEC
members at Nogales High School developed puppetsbo asthma and air quality and on
maintaining a clean environment.

Written materials were developed by ARAN membersriter to enhance information sharing.
These include information sheets on compostingitiplg cycles, and tree care as well as longer
guides on composting and the development of graesgso(see Appendices D to F). These
written materials are important supplements tarnf@mation received in meetings and
workshops and help reach members who do not gaatecin those specific events.

Important educational opportunities were also add via workshops and conferences
organized by other groups and held throughoutelgen on topics of interest to ARAN
members. The Education and Public Outreach Comenié®eloped an application form for
representatives of any of the participating growps identified workshops or conferences they
wanted to attend to gain knowledge relevant ta thegijects or programs. In exchange for
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receiving support for their participation in suareets (which ranged from paying for travel to
providing translation services for members attegaionolingual conferences), members were
encouraged to share what they learned by makirggptations at the monthly ARAN meetings.
ARAN members participated in the 2004 Environmedteaitice Symposium in Tucson, the 2004
Sonora-Arizona Environmental Conference in Magda|éime 2004 Arizona Association for
Environmental Educators conference in Tucson, @@ Border 2012 National Coordinators
Meeting (co-hosted by EPA and SEMARNAT), thé'@hnual Meeting of the American
Association for the Advancement of Science Southevesand Rocky Mountain Division
(SWARM), the 2005 Water Resources Research Cermteesiwop on Riparian Restoration in
Tucson, the 62 Annual Meeting of the Society for Applied Anthrdpgy in Santa Fe, Project
WET’s 2005 Healthy Water, Healthy People workstbp,2005 Border Ecological Symposium
in Tucson, the 2005 Border Environmental Conferendeosarito, B.C., the 2005 North
American Association for Environmental Educatorsfecence in Albuquerque, NM, and the
2005 Encuentro Nacional de Centros de Recreact@ultyral Ambiental in Tecate, B.C.
Participation in these events stimulated some §patianges in the function of ARAN; for
example, the idea for an annual retreat originatieein high school students attended their first
binational conference and decided they could doesloimg similar at home.

Activities for People and Groups Outside of ARAN

This project was also designed to reach educattirdents, and members of the general public
outside of ARAN. A first step in the process wagather information about the knowledge and
awareness of residents of Ambos Nogales. Two ddliaction efforts were undertaken.

Survey of High School Students:

The objective of the first effort was to gathemimhation regarding: (1) existing knowledge,
beliefs, and attitudes among the target studentlptipn and (2) community structure and
communication channels (see Appendix G). This mfttron could then provide the framework
for developing effective and appropriate environtakhealth messages pertaining to air quality.
The data collection proceeded in two phases. Frstiminary data to aid in survey construction
was acquired from three focus groups conducted stittients from Ambos Nogales attending
an Environmental Health Summer Research Camp iraNegAZ. Seventeen students took part
in the focus groups, two of which were conducte8panish and the third in English. In each of
the two Spanish sessions, 6 students participkiee.students took part in the English session.
The age range of the students was 13-16. Nextnration from the focus groups was
incorporated into a comprehensive survey aimecarohining: (1) perceived sources of air
pollution in Ambos Nogales, (2) concerns aboutaality, (3) perceptions about self-efficacy
(as well as perceptions about efficacy at the ieatl & national-level), (4) sources of
information about air quality and the credibilitiysources, (5) knowledge about air pollution
and comprehension of health risks associated withodution, (6) willingness and involvement
in air quality actions, and (7) demographics. Timvsy was implemented at two high schools,
one in Nogales, AZ and the other in Nogales, Sar@rae informed consent was obtained, data
were collected during regularly scheduled clasg fimpre-approved class periods. After
appropriate consent was obtained at all levelstad 6f 305 students took part in this survey.
Specifically, 140 students from Nogales High Schod\rizona and 165 students from Colegio
de Estudios Cientificos y Tecnoldgicos del Estad&dnora (CECYTES) in Nogales, Sonora
participated. On average, U.S. participants weté §&ars of age. Among these students, 64%
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were female and 34% were male, with 2% providingnfiermation on their biological sex. The
average age of participants in Sonora was 16.&y4eme percent of these students were female,
58% were male, and 1% did not report their biolabsex.

When asked to list their tappreeenvironmental concerns (if any), 44% of U.S. stud@amed

air quality, 29% reported water quality, and 20%edditter. Among Mexican students, 44%
reported litter in their top three concerns, 37%ed water quality, and 30% identified air
quality. In terms of the magnitude of these stusleaititudes and perceptions, Mexican students
were significantly more likely to rate air qualdg a serious environmental problem in Nogales
and reported higher levels of concern about ailupoh, than their U.S. counterparts. Students
also differed in their identification of sourcespensible for local air pollution. Those in the
U.S. identified diesel truck emissions as the sewmnost accountable for air pollution in Nogales,
while those in Mexico held large industries modpable. In addition, Mexican students were
significantly more likely than U.S. students tontiéy unpaved roads, local burning, and
denuded land to be contributors to air pollutiorhaff asked about the origin of local pollutants,
students in the U.S. were significantly more likéign those in Mexico to name Nogales,
Sonora. Participants in both the U.S. and Mexiez@dl the greatest responsibility for improving
local air quality on the local government in Sonora

Students from both Mexico and the U.S. recognibhediangers of air pollution to the
environment; however, participants in Mexico wagnsgicantly more likely to appreciate the
direct influence of air quality on their personakk and health. On average, Mexican students
report being exposed to more messages about dityghan U.S. students. Mexican participants
identified television, radio, and newspapers, @t thrder, as the top media information sources
about air quality. U.S. students ranked newspdiststhen television and finally the Internet as
their primary media sources. For both groups, tiragry interpersonal sources of air quality
information were teachers and family members. Amstmdents in the U.S., local and state
public health officials were identified as the mostdible sources of information, whereas, for
Mexican students family members and teachers wesendd most trustworthy.

Overall, students from both the U.S. and Mexicooreg that they were uninformed about air
quality and were dissatisfied with their level ofokvledge on this topic. In general, they
expressed minimal understanding about ways to iagpair quality and the steps they could take
to minimize the health risks associated with aitytion. Finally, although significantly stronger
among the Mexican students, participants in baghlils. and Mexico revealed: (a) interest in
learning more about local air quality; (b) willinggs to make changes in their daily lives to
improve air quality, including planting and maimtizig native plants; (c) willingness to talk with
friends and family about air quality issues; angwdlingness to ask friends and family to take
actions to improve air quality. The results of suevey are being used to develop environmental
messages that make it possible for residents imKMogales, Arizona and Nogales, Sonora to
learn more about air quality issues, take meanlrggéps to improve air quality, and share their
knowledge with others.

Promotoras Survey in the Colonias:

As part of the second effort, the leaders of Pramast Sociales Voluntarias began working with
students from the University of Arizona, Comité TREnd the SEAHEC Health Science Club
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at Nogales High School to develop a structure étlaboration. The group developed a
household assessment of triggers for asthma apdaesy disorders and used this information,
along with what was gathered in the first effostdesign outreach materiglee Appendix H

Activities for Schools:

Several specific activities were developed to nieeteeds of schools. First, teacher workshops
were designed for both Nogales, Sonora and Nogaftezyna. Due to the preference among
school officials for workshops at the beginningleé school year, the workshops were scheduled
for the start of the 2005-2006 academic year. Igust, Punto Verde Consultores of Nuevo

Leon offered a two and a half day workshop, hobie@ONALEP and aimed primarily at high
school teachers in Nogales, Sonora (see Appendstdjf from the Arizona Sonora Desert
Museum designed a workshop for Nogales, Arizonehies, but a change of top administrators
in the district meant that the workshop was chargeh informational session, which was
hosted by Desert Shadows Middle School, and postbtmthe spring of 2006. The Desert
Museum staff also produced teacher resource kitsfar Nogales and Rio Rico, Arizona and
the other for Nogales, Sonora. The Arizona resokito@as presented at the fall information
session (see Appendix J for outline of materiathekit). One outcome of the workshop at
CONALERP is the development of a long-term partnigrletween CONALEP and Punto Verde
to ensure the continuation of environmental edoogbrograms in teacher preparation and
enrichment. The workshop at Desert Shadows braogether several new schools with interest
in developing schoolyard habitats and educatioragnams. A UA intern researched elements of
successful schoolyard habitats and prepared a syymegort for schools in both Arizona and
Sonora (see Appendix K).

Several programs were aimed at school studentsit€dREE developed a desert gardening
program that members implementegmmarias, secundariagndpreparatoriasin Nogales,
Sonora and sponsored a gardening contest for hball levels in the spring. Students at
CETis 128 and Nogales High School developed pugipatvs about maintaining a clean
environment, air quality, and composting. The CEIIZ8 students took their shows to primary
schools in Nogales, Sonora.

In a related effort, members of the Asociacion defd3ionales en Seguirdad Ambiental (APSA)
developed an adopt-a-school program with a speagenda of monthly environmental
activities. ARAN member schools are working with@#to test and enhance that program.

Activities for the General Public:

Based on results of the assessments and expressesl of others in the community, this project
spurred development of outreach activities on reteggn, erosion management, air quality, and
health impacts. ARAN members participated in a neind$ public forums, community fairs, and
related events to share information with membeis®fgeneral public. In the fall of 2004,
Sonoran partners from the Instituto TecnolégiciNdgales and the Colonias Committee
participated in workshops hosted by the Comisionidial Forestal (CONAFOR), where they
were introduced to the use of games to teach emwviental education concepts. They acquired a
complete set of games for Nogales, Sonora anddlfaose games in various settings, including
a binational outreach summer camp for youth heflthduthe summer of 2005. In both 2004 and
2005, CETis 128 and Nogales High School studemisemted their puppet shows at community
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health fairs and the Fiesta de Tumacacori, helditstaveekend of December. ARAN partners
also participated in the Native Seeds/SEARCH San festival in Patagonia, AZ in 2005.
ARAN members from schools, colonias, maquiladoaas, the municipal government
participated in a tree distribution campaign in Bleg, Sonora in the spring of 2005.

Project participants also targeted specific popatat For example, the Promotoras Sociales
Voluntarias developed fliers on preventing asthriggérs for distribution in colonias in
Nogales, Sonora (see Appendix L).

Participation in conferences and workshops hosyeater groups served an important outreach
function as well. Students, teachers, and commuétyers prepared posters and presentations
for conferences such as the Environmental Justiogo8sium, University of Arizona
Undergraduate Biology Research Conference, SWARMetence, and Border Environmental
Conference (seActivities for ARAN Memberapbove). ARAN members participated in several
events with the express goal of sharing informasibaut environmental health issues on the
border. These included the 2005 Health Careers §htbwide conference in Tucson, the 2005
Healthy Schools Index workshops in Nogales andHR@o, Arizona, and the 2005 Information
for Action Conference for exchanging informationlay border health issues. Participation in
conferences and workshops, as members of ARANebealftendees develop bonds and opened
up additional avenues for information sharing. &mmple, 26 representatives from CONALEP,
UA, ITN, Nogales High School, SEAHEC, Secundarian&al 3, APSA, Promotoras Sociales
Voluntarias, and CETis 128 attended the 2005 Bdteironmental Conference and trip to
Ecoparque together. They presented posters ongitegercts and participated in workgroups on
reducing contamination, developing environmenth#peficial strategies for urban areas, and
managing and protecting water resources.

Another important outcome of the public educatiod autreach activities was the opportunity
for developing contacts with other groups and connigj efforts to achieve greater results. For
example, project participants, with support frora Arizona Department of Health Sciences,
helped to plan and develop a summer youth envirotathbealth research camp and an outreach
workshop on the environment and asthma in AmbosaMsg both of which were held at
SEAHEC in June and July, respectively. Participaitge obtained funding for additional
workshops and participation in conferences fronimviddal fundraisers, small community grant
programs, and school-based sponsorship programs.

In June, ARAN was featured in the first editiortloé Border-Wide EE Coalition Bulletin,
Senderoghttp://www.eecc.net/ARANeng.htm). A UA studentdm developed a web site that
allows ARAN partners to add their own informatiamtheir activities as it is generated
(nogales.bara.arizona.edu).

Part Three
Objective Five: Coordinate Maquiladora Participatio

The Asociacion de Profesionales en Seguridad Antddi¢APSA), a well-established
organization of environmental and safety managegganized the maquiladora participation and
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managed the grant funds for all projects on theoB&onside of the border. (See Introduction,
“Development of Organizational Infrastructure”) ©bgh both projects, APSA exhibited its
professional capacity for and enduring commitmerddsisting the communities of Ambos
Nogales.

As a central figure in environmental conservatiod gestoration efforts in Ambos Nogales,
APSA took on key leadership roles and participaetiany facets of this project. First, APSA
was a key participant in several local events udiclg revegetation at a new community health
facility and a tree giveaway organized by the Mipat Government of Nogales, Sonora for
Earth Day in April. APSA members participated ie tidlay 14 visit to Ecoparque and
established relationships with the park managetkespcould receive technical assistance as
they developed their projects. Members of APSAnkrtmras Sociales Voluntarias, and Comité
TREE all collaborated in the design of a projeateieegetate a steep hillside below the APSA
nursery, applying knowledge and techniques leaatéttoparque. This has become the central
focus of APSA’s continuation of this project asythveork to develop their tree nursery and
support the development of a green area in ColGolasio directly below the site. Hence,
APSA received funding through this grant only infgoas it aided them in establishing their
nursery site as the Parque Industrial Nuevo Nogalegh the Mesa Directiva collectively
recognized as the development of a neighborhogégir(see objective six).

APSA began construction on a nursery on land tiet aicquired under a long-term lease and
supported with gray water from nearby maquiladordse site was initially designated to be a
green area onto which all the oaks were transpdaihiz were removed from the Colonia Casa
Blanca, a high-end housing development locatetid¢east of the site. The oaks did not survive,
and the area was graded to serve as an altermafidevhen the city was paving the main dirt
road passing through this area. APSA project lsadempleted plans for the nursery that will be
developed on the land, and used this grant tateithat process through demarcating the land
with a fence and sign and then maintaining the SIRSA installed a chain-linked fence to
surround the site area and planted bushes andiiseds. The fence prohibited people and cars
from passing through the area, as was the interjtiold photo of sign]

It is important to note here the particular locataf the Parque Industrial Nuevo Nogales. The
road leading up to this area overlooking Coloni#o€io, one of the newest and poorest areas in
all of Nogales, is a steep, bumpy, and incredikigtg gravel/mud path, and yet one of the most
heavily traveled routes in the area. Dust kickedbypnotorized traffic on the road covers
everything, such as the cars in a junkyard alomggid road, making them all seem the color
brown. This road is the source of much consternatiimong members of the Border 2012 Air
Quality Task Force. The Municipio of Nogales, S@napplied for funds from the NADBank
(North American Development Bank, created as patieNorth American Free Trade
Agreement) to pave roads as part of its air qualigrovements. Paving the road by this site is a
high priority for community members and ARAN partnhe

Future plans for the use of the APSA nursery inelbdnefits for the entire community, with a

strong focus on incorporating schools for educali@amd maintenance purposes. In addition, a
couple of maquilas, such as Otis, developed n@senn their sites and made plants available to
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neighborhoods and schools. The members of ComitETRilized this nursery to outfit its
revegetation work at the Casa de la Misercordiee (&pendix M).

Part Four
Objective Six: Develop Neighborhood Projects

Several residents of the colonias involved in ggect had been members of ARAN for some
time, or at least familiar with the work that ARANI. Since the initial pilot project in Colonia
Jardines del Bosque, which sparked the formatiohRAN, there has been interest from various
colonias in getting involved with ARAN. Primarilgplonias perceive ARAN to be an
extraordinary resource for getting assistancel@teor, financial, organizational) in developing
their green areas. ARAN members determined thaiyeaonia should proceed through the
same process to become involved in the group. Tavesehe first objective of this grant
regarding work in colonias was the establishmerigafund rules” for colonias’ participation in
ARAN as a way of facilitating their understandingdancorporation.

The colonias committee developed a manual for ¢catowishing to participate in revegetation
projects. (See Appendix N). The manual includesrmation on what ARAN is, who is
involved, and how to become involved. Additionatlye manual provides information on the
steps involved in forming a committee within a ¢o#y interacting with the municipal
government (Department of Urban Development anddgg), and soliciting funds for projects.
The manual was finalized at the Mesa Directiva mgah March, where representatives from
all ten sectors helped review and edit the manuadas decided at that time that this would
serve as the standard document for all coloniaglwed in this project, and other colonias
interesting in getting involved in the future.

With the exception of the Parque Industrial Nueagales, which was managed by APSA, the
colonias committee represented all colonias andisted of members from Jardines del Bosque
(representative of committee), Villa Sonora, Her@esl Solidaridad. UA interns assisted
members of the colonias in organizing a tour ofjedlen area sites within these four colonias in
the fall of 2004 and initiating planning of indiwidl projects. Residents from Colonias Jardines
del Bosque and Villa Sonora presented proposdlsetdesa Directiva that they had put
together based on the needs of their green araab.\itEas modified as needed, and approved.
Both Colonias Heroes and Solidaridad had worket e#itgineers from the municipal
government of Nogales, Sonora to draw up planghigr green areas. The Mesa Directiva
determined that each proposal needed to incorperagton control through revegetation and
more resident participation before they could bgrayed. While residents from Heroes were
successful in making changes in the proposal artctipating in the process, this did not happen
in Solidaridad, as was evident at a site visith®/Mesa Directiva in late August 2005. At that
time, the Casa de la Misercordia, with the asstetanri Comité TREE, presented a proposal for
more support of the revegetation, water-harvesting,community development projects at their
site in Colonia Bella Vista. The Mesa Directivaatetined that their projects complied with the
guidelines outlined in the Colonias Manual and é¢feme approved their request.

Additionally, the colonias committee worked to faate coordination between school groups
and neighborhoods. For example, in addition tgptiogects they are doing on their school
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grounds, students from CONALEP go to Colonia V8lanora once a month to help residents
enhance and protect their neighborhood green eréarn, neighborhood residents collect their
organic waste in a couple of central locationgiierstudents to use in their composting
program. Students from CETis 128 are raising plaraswill be used in a revegetation project at
a nearby orphanage. They also held workdays inrGadalardines del Bosque and Villa Sonora.

The colonias committee also worked with UniversityArizona students to help residents in two
colonias, Jardines del Bosque and Bella Vista (thincdhe Casa de la Misericordia community
center), set up ecology clubs for students 10-b4syef age. At the ARAN general meeting in
November 2005, seven youth members of the Jardeld8osque ecology club presented their
goals and objectives to the entire group. UA irgezontinue to visit colonias regularly to assist
with work in the green areas.

Villa Sonora

A few key women within the Colonia Villa Sonordpm@g with numerous volunteers, have
ensured the success of their green area projexighrtheir perseverance, resourcefulness, and
willingness to participate and learn within ARAN.hWé the municipal government of Nogales,
Sonora, delineates official green areas, therefée@ encroachments on these areas. As is the
case in most colonias, this colonia struggled tontam the boundaries of their green area from
intentional and unimpeded illegal invasions. Thetyyaatedly filed official complaints with the
municipal government to document the invasions,emded up losing a small portion, but were
successful in saving their green area overall. @naxcasion, they were able to get stolen
agaves returned to the green area when a reprégeritam the municipal government followed
through with enforcement of their complaint.

Colonia Villa Sonora also had success in mobilizegple to collaborate in restoration and
maintenance efforts. They held workdays every Sagumorning to establish consistency. This
provided two benefits: 1) realistic weekly progressild be made, and 2) others could see that
people worked and cared for the green area. Irtiaddit provided a time that was convenient to
the colonia members and volunteers, such as UAnsi@nd local students. Throughout the year,
those of Villa Sonora made considerable progresevagetating and maintaining existing
vegetation in the green area, installing a drigation system, establishing compost bins for the
colonia, and preventing erosion in selected afdash of this work was made possible by hours
of volunteer work, especially by the students flG@NALEP that worked in Villa Sonora one
day every month. Volunteers from the U.S. NatidPalk Service facilitated trails workshops to
establish walking trails through the green arealiving the women of Villa Sonora and
volunteers from the UA, CONALEP, and the Mexicartibi@al Army. Previous man-made trails
through the eroding hillside adjacent to the graesa posed threats to its sustainability, and
therefore these trails were designed to give reside clear, safe, and pleasant route to pass
through the green area without causing furtherienoJ he trails workshops incorporated the
concept of trincheras” and other water harvesting mechanisms for maxirgigrigation of
ground cover and native vegetation and minimizioigerosion.

Jardines del Bosque

The green area in Colonia Jardines del Bosqueg gistablished through previous pilot projects,
expanded in new directions and responded to ledsansed over the year. Residents continued
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to monitor existing vegetation and installed a wétentain to provide an alternative to outside
interference with the drip irrigation system—a ¢dagie they confronted and peacefully
resolved. Numerous volunteers collaborated withidas del Bosque such as the Arizona
Sonora Desert Museum to plan out native groundrooegetation, and a local engineer who
drew up plans for their new retaining wall. Additally, students from ITN, CETis, and the UA
contributed many hours of social service throughkmng with the residents to maintain and
improve the green area.

One of the greatest successes for Jardines delBagas the establishment of a youth ecology
club as residents recognized the need to involve mbthose people who use the green area.
The Jardines del Bosque Ecology club meets onoee& i the green area at the colonia. As
their first objective, they set out to understamel basic concepts of revegetation for controlling
erosion and improving air quality. The group présdrat the ARAN general meeting in
November 2005. They plan on making plaques witrsthentific and common names for each
of the trees, painting their trunks white for antig purposes, as well as initiating a recycling
program with the wealth of recyclables they havthacolonia.

Colonia Héroes

Representatives from Colonia Heroes first atteradbtbsa Directiva meeting in November 2004
to present a proposal drawn up by engineers woffkinthe municipal government of Nogales,
Sonora. The representative from the Colonias Coteendggreed to work more closely with them
to establish a plan that would fit into the objees of the overall project and to help orient them
to ARAN. While the incorporation of these resideintshe Colonias committee assisted them in
learning more about revegetation and forming a g@ficoncerned residents as was established
in the guidelines of the colonias manual, thereavgenumber of delays in progress for the
physical infrastructure because the original pldidsnot accommodate changes requested by the
Mesa Directiva. Residents organized themselvesnmptete maintenance workdays in the green
area without funding, and eventually sought out@asate engineer to design something they
wanted for the area with a much better projectwaselof run-off water and erosion control. In
addition, they were able to get involved in the Mear Federal assistance program for
neighborhoods, PASOS. The money used for this grsgrved as seed money to get a dollar-
for-dollar match from PASQOS, as well as raise fuwitkin the colonia to initiate a larger-scale
project for revegetating and maintaining their graeea. (See Appendix O for final plans).

Casa de la Misercordia / Colonia Bella Vista

Much of the work completed at the Casa de la Mm&lie, a community center in Colonia Bella
Vista, was made possible by students from the Ud\tha Instituto Tecnoldgico de Nogales
(ITN) participating in their ecology club, Comit&REE, to complete social service hours. After
determining lack of protection for trees to be eagiweakness, participants constructed 24
structures to protect trees recently planted witlodvdonated in-kind from a private individual.

In addition, students collaborated with the Caseotoplete the water harvesting system that had
been unfinished due to insufficient funds. As a oamity center that provides meals for youth,
education opportunities to the community, and ghanage, one its greatest priorities was
securing enough water throughout the year. Thesysbw installed collected 10,000 liters of
water during the rains of July alone. Within CoBella Vista, the water harvesting system that
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was completed at the community center is helpindj\tert water that had been causing
significant erosion problems on the hillside bekbw center. Both projects serve as educational
models for residents of the colonia.

Parque Industrial Nuevo Nogales / Colonia Colosio

Students from ITN Comité TREE developed a partriprafith the Promotoras Sociales
Voluntarias to work in Colonia Colosio, one of tharginal colonias in Nogales, Sonora, on the
issue of air quality and asthma. The students begting residents to learn more about the
community and residents’ experiences and develapadformational brochure reviewed by the
Education and Public Outreach Committee. The nuiiseing developed by APSA is located
immediately adjacent to Colonia Colosio, and th&&ARmembers agreed to work with Comité
TREE and the promotoras to help stabilize a stegyedeading down to the colonia and to
develop a neighborhood green area at the base sfdpe (as mentioned above, see part three).
Students from Comité TREE are working with PromasoBociales Voluntarias to gather data
and design outreach projects for residents of GalGolosio (as mentioned above, see part two).

Part Five
Objective Eight: Project Assessment and Evaluation

Faculty and students from the Bureau of ApplieddResh in Anthropology at the University of
Arizona facilitated the evaluation process. Fitts¢y visited the sites where nurseries, habitats,
and green areas were planned and conducted siteaissessments. Second, they adopted and
implemented a mechanism for evaluating the soefedstructure established through the Ambos
Nogales Soil Stabilization Project, based upomtiogel of Partnership Synergy to evaluate the
ARAN partnership based on a modified set of “Deiaamts of Partnership Synergy."Sources

of data include university students’ field notesnfrparticipant observation, formal interviews
with project partners, initial site assessmentsahdr documents generated by the partnership
such as proposals, brochures, and emails. The stepmprocess of evaluation developed has
had an ongoing and positive result in itself. Earaple, through re-reading field notes and
interviewing partners, the university team has begaa to follow up on “unfinished business”
and address issues that had been missed or pagsddroany given reason, including lack of
time. Moreover, it offered all group leaders an agpnity to discuss ARAN and their own
presence, and has established a more formal steuctureflection at a group level with more
retrospection.

Below is the model upon which the research metragolvas based:

I. Model
Our evaluation of the ARAN partnership is basedruiie model of Partnership Synergy. Our
goal is to use a modified set of “Determinants aftRership Synergy” to evaluate notes from
participant observation and formal and informagitews with partners. We will code notes to
look for four of the five determinants. We will usemmary coding, in which we will read the
entire set of notes and then record at the bottiottmeonotes the determinants that we identify in

% Developed by Roz Lasker, Elisa Weiss, and Rebkfilber (Partnership Synergy: A Practical Framewéok
Studying and Strengthening the Collaborative Adagat 2001The Milbank Quarterly79(2):179.).
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those notes (*RES — money; or *RAP — respect), wifentence or two summarizing the relevant
text related to those determinants.

*RES — Resources Available to the Partnershipiétaaint Observation and Interviews
Money
Space, equipment, goods
Skills and experience, including language skills
Information
Connection to people, organizations, and groups
Endorsements
Convening power
Permits/permission
. Time
*RAP — Relationships Among Partners: Participansé@fation and Interviews
Trust
Respect
Conflict resolution
Power differentials
Access to other partners
Communication
*PC — Partnership Characteristics: Participant @z@mn and Interviews
Leadership
Administration and management
Governance
Efficiency
Complementarity
Equity
*EE — External Environment: Participant Observatio Interviews
a. Community characteristics
b. Public and organizational policies

S@-eoooTy

~ooooTw

~oQooop

We will evaluate the fifth determinant, Partner @tderistics, by seeking information about
changes over time in the two factors, heterogemditiie partner organizations and their level of
involvement in the partnership, through interviews.

. Process

We will follow a seven step process:
Assign groups/activities to researchers
Read through notes, identify determinants, markrd@hants, revise list of determinants as
necessary, etc. Keep in mind the following four dpigestions:

a.What do groups/individuals contribute to the paishg?

b.What do they get out of it?

c.What is the role of the university? (Pull out infation on UA students’ roles...what are
we missing and how can we improve on that?)

d.How do these notes reflect on partnership-synefigythe partnership working and why?
And what are the greater impacts?)
Create separate Word files for the groups/partgeestions and paste list of determinants and
explanations (from coding) and reflections and tjaes that arise. If determinants involve more
than one group/partner, copy into all relevant Wides.
Exchange Word files among team and write in moflectons and questions that arise
Develop interview protocol, pilot test protocolyige as necessary, etc.
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6. Conduct two rounds of interviews
a.ldentify people to be interviewed
b.Assign interviewers to interviewees
7. Transcribe and analyze interview notes using sasterminant process above

Active participants from the Nursery, Educationd &volonias committees, along with the UA
faculty and students conducting the evaluatioenaktd a series of events at the Society for
Applied Anthropology meetings in Santa Fe, New Mexin April 2005, including a session
devoted to evaluating community partnerships. Was the first time that ARAN members
outside of the UA team got a closer look at thdweatson process itself, and had the opportunity
to hear from other scholars and community membenesa the country about the value of
internal evaluation. Those who attended shared thiegtlearned in Santa Fe at the following
Mesa Directiva meeting. Since then, possibly assalt, there were several requests from
various partners/leaders within ARAN for continuansistent evaluation of projects within
ARAN as a way of both keeping with the organizasanmission and circulating information so
that everyone knows more of what others are ddihgs, ongoing evaluation became an
objective of Mesa Directiva meetings.

The general themes that emerged through the ei@iuaitthe ANSSTV make up the next

chapters of this report, with recommendations argjsstions for implementation in other
border communities in the final concluding chapter.
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Chapter Two: Discussion of General Themes

Several themes emerged during the evaluation,esktwarrant special mention. These are
organized in this chapter into five sections: &Jagetation as erosion control; (2) revegetation
in schools; (3) revegetation in colonias; (4) apgiong environmental education in border
communities; and (5) the role of college and ursitgrstudents.

Revegetation as Erosion Control

A central goal of the Ambos Nogales Soil Stabili@atThrough Vegetation (ANSSTV) project
was to explore the use of vegetation as a mechdoisoontrolling erosion and the dust and
particulate matter resulting from the entrainmerthe products of erosion into the air.
Revegetation of denuded areas, especially thoseigihborhoods and schools, offers numerous
environmental benefits, including protection ofl @mver and prevention or at least reduction of
erosion. Revegetation is generally cost effectivé affers an opportunity for many people to get
involved in environmental protection efforts thrbuactive learning. Yet, because the links
between revegetation, erosion control, and airityuate not always obvious, participation in
revegetation projects does not ensure understaoditig links. Even more important,
participation in revegetation projects in one ateas not ensure efforts to prevent erosion in
others. For example, during the project period|evparticipants were busy working to find
ways to stabilize sandy soils, plant and maintagetation, and install both passive and active
water harvesting systems to manage surface rundffeduce erosion in some sites, new
developments were being started across Nogalesr&dn many cases, these began with the
cutting of vegetated slopes, creating in some calsegst completely vertical and denuded
slopes that began eroding after the first rain ev@learly, revegetation is an important tool in
the suite of alternatives for preventing and mamggbil erosion, but it cannot solve the serious
problems created by unmanaged development andgsloeiated denuding of hillsides.

Revegetation in Schools

Schools make available a number of resources t&RAN partnership and revegetation efforts.
These include meeting spaces, goods and equiptabat,(students), information, skills, and
connections to other people, groups, or organiaatibor example, many students are bilingual
and can provide translation or facilitate commutictaamong partners. Some schools, such as
CONALEP, have had success soliciting goods andpegemt from nearby maquiladoras,
restaurants, and other schools. Most consistehtbyigh, schools provide a venue at which
students (and others in the community) can leadweork on the land surrounding the school.
The time and energy students dedicate to revegetefforts, either for classes, clubs, or social
service hours, and the time, experience, and Iehgethat teachers give exceeds anything that
could be bought with project funds. On top of thlag commitment and dedication of school
partners keeps the projects and the partnershiggoi

There are also numerous challenges to working sakiools, though, some of which vary from
one side of the border to the other. In all schdmlseaucratic procedures can slow down efforts
to get projects off the ground; in this projechulgh, bureaucratic barriers were higher on the
Arizona than Sonoran side of the border. In the-pdkl era in the United States, restrictions on
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who can visit school campuses and what can be thene have increased. In addition, Arizona
teachers acknowledged the constraints placed om amel their students, and challenges to
curriculum innovation and cross-border collaborgidue to State standards, emphasis on test
scores, and similar measures. During the past paaners worked through situations where
teachers were unable or unwilling to deviate freaamdard curriculum and/or school schedules
to cross the border with students, invite Mexicaments/partners to their schools, or participate
in educational activities/conferences themselves.

Mexican teachers and students face their own aiggle as well. While most schools have been
gracious in allowing students to partake in envinental activities during school hours and have
incorporated them into either curricular or exttarular programs, many students work and
cannot get permission to leave for extended petiogsrticipate in project-related activities.
Since passports are needed for entry into the iSitates, numerous students with limited
resources have been restricted to participatirgy@nts that take place on the Sonoran side of the
border.

Teachers on both sides of the border face largseta—for example, finding more than 40
students in a class is not uncommon in middle acdrsdaria schools in Ambos Nogales. In
addition, unless they earned their degrees in dheral sciences or agronomy, their educational
preparation generally did not include much inforiorabr training in environmental studies,
especially soil science and botany. Thus, manyhexaaequire educational opportunities in the
basic principles of ecology and environmental smeeany also need assistance in alternative
modes of teaching that reach beyond the classronhstandard didactic approaches. At the
participating schools, administrators on both sifethe border were supportive of
environmental education efforts; it was more chgleg to engage administrators elsewhere.

Two of the key school partners in ARAN—namely, CONEP and CETis—work on the
revegetation projects under very different circlanses and organizational structures. To begin,
CONALEP was established as a high school desigme@¢hnical studies, while CETis was
established as a college prep high school. Thoagh supports a holistic curriculum and there
are efforts to standardize all high school educaitiocSonora, differences remain. More
importantly, the ways in which students, teachadsadministrators have become involved in
ARAN differs from school to school. The leader &7s is a science teacher who also leads the
ecology club. She had been able to incorporateestsdrom her classes, as well as the school
ecology club, into projects. While some of the stutd earn social service credit for their
participation in revegetation projects, otherseatpected to do so as part of their regular
education. At CONALEP, the leader for the ecololypds an administrator who heads up the
social service program and has established thge¢aton program as a social service option for
students on the campus. Her work with the club &ddition to her regular duties.

Many border schools have faced budget cuts in tg@ars, and both teachers and
administrators are finding themselves with morekyeither more classes to teach or more tasks
to undertake. For example, one of the high schdulimistrators was recently assigned an
entirely new department, in addition to the oneaheady led. Training for the new position

took her to Hermosillo for four weekend trainingghe fall of 2005, leading to her absence from
school almost every other week. In all schoolsabise of the need for school personnel to be
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present at every activity involving students, itigical that multiple personnel are able and
willing to work with the projects if they are going continue. In the case of the high school
administrator, when she could not attend a worksitopeekend fieldtrip, two other
administrators took the students from that schibalt event was the first major activity in which
the students have participated where the admitastweho began the program was not present.
The same situation exists at other schools, andegigtachers, in particular, have struggled to
find colleagues to help share the responsibilieheir revegetation and ecology programs. A
critical function of ARAN has been the support thattners at other schools and institutions
provide to its members. Nevertheless, without iaseel support at each partner organization it is
difficult for the programs to continue and be pitieed among all other demands year after year.

Student turnover is a necessary component of anjggis that involve schools and must be
planned for. All participating schools have develdinnovative mechanisms to insure the
transfer of knowledge from one year and group ¢ortbxt. ARAN partners sought and received
funding from the Arizona Department of Health Sciemito develop a summer research camp
designed for the end of the spring semester tmcieb members who will take over as leaders
the following year. In addition, the ARAN fall re@t provides an opportunity for new students
to become oriented to the goals of ARAN and theakadge and skills they will need to be
successful in their projects.

Revegetation in Colonias

Colonias provide a different set of resources, ojpaties, and challenges for revegetation
projects and the ARAN partnership. A wide varietyeople with differing skills and interests
reside in the colonias, and a critical aspect otessful colonia projects is ensuring that people
know about projects and helping those who areested find ways to contribute. There were

two types of colonia projects involved: continuisigd new. The continuing projects were those
conducted in Colonias Jardines del Bosque and Bidlaora where green areas had been
established for a few years. The key to these pt®jgas sustaining and growing motivation
within the colonias through projects that addressatlcommunity concerns. For example, in
Jardines del Bosque, residents were able to syaith ecology club, resolve the water issue,
and plan for a new retaining wall—all of which wetgllenges that arose through the process of
working in the green area over the last couplesyegimilarly, the residents of Villa Sonora
decided to establish trails through workshops solke a real concern for the area and encourage
more residents to be involved. Residents from lbbthese colonias made a visit to the Arizona
Sonora Desert Museum in early December 2005 tarsspw ideas and creative ways to
incorporate native vegetation and water harvestit@their ongoing plans. On the other hand,
the magnitude of the projects in Colonia HeroesRadjue Industrial Nuevo Nogales was much
greater because they were new projects. This geamed to attract other resources as seed
money to begin projects. For residents of Herdesy tised this money to qualify for a Federal
program to establish their green area from scr&chAPSA, they used this money to secure
their land for the future nursery by putting up teece. In both cases, these steps were necessary
to show commitment for gaining further support.

One of the greatest lessons in working with colsisathat community development proceeds at
its own pace, regardless of efforts to force chandeppen faster. Unlike schools, which are
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designed to operate according to schedules anavi® freople present at specified times,
colonias are comprised of loose associations gblpesho are engaged in multiple activities
spread over wide geographic areas. Even gettingl@éogether at the same place and time can
be challenging. The result of early failures toogrtize and adapt to this reality has been
continual delays in physical/infrastructure progrest the same time, because of the persistence
of the partners in trying to understand and meeh e#her’'s needs and goals, the result was also
consistent growth in human relations and progres®mmunications. The limitations
encountered ranged from political/power differelstia disconnected phones and
personal/family affairs that limited communicatiand the availability of key players.

Initially, UA graduate students were assigned tokweaith the colonias committee, which was
made up of representatives from four different n@s. One of the challenges was to find a
mechanism to overcome some of the inevitable olestaleat groups of people face who do not
have a custom of coming together. Here is an exéenm an intern’s field notes (01-31-05)
following a progress report meeting on the colanias

[We] spoke about our frustrations with the projeamd the difference between working with the
colonias and working with school groups, or orgatians which have more regular meetings.
[many participants in colonias are women with faes| jobs, and other obligations] and
considering the various circumstances with eaclspetast semester (family illness, death,
religion, other obligations...) our planned group rilegs were few and far between. While we
did have some successful days, more often thamweptvould show up and find out the meeting
was cancelled. When we did meet, we talked abopiogals, but never received anything in
writing that would be taken to the Mesa Directivieaking all this into consideration, [...]
suggested that we move away from colonia commmitesings and focus more on each
individual colonia.

To improve communications and increase each colmenimer’s access to resources, UA interns
and graduate students were assigned to work wdikiidual colonias as their projects were
accepted by the Mesa Directiva. Making progreshiwithe colonias required the important and
long-term process of leadership development. Fontbst part, women with families, jobs, and
homes to care for were the key players in the dgweént of neighborhood projects. One
woman accepted the Colonias Committee as her duty the start of the grant period and often
had to bring along her two youngest children to cottee meetings. As the representative of the
colonias, she served on the Mesa Directiva asasaihe Education and Outreach Committee
and helped get an ecology club started in her caldm the past, this woman had been
responsible for cooking food for others during waaks while men in the colonia led meetings
and directed projects. Other women, too, took adéeship roles in organizing groups of
neighbors to come together to develop plans, plagétation, and clean their green areas. One
woman notes in an interview (04-01-05) how she ctoriake on greater responsibility:

Residente de Colonia: Bueno, en principio simplamehservabamos y trabajabamos lo que se
necesitaba. Estabamos siguiendo lo que se nosaeptaponiendo. Ahora el cambio, lo que ha
estado cambiando en mi es que ya soy una partgraltestoy trabajando activamente dentro de
la agrupacién de ARAN.

Entrevistador: Y si puedes hablar un poco de camgdntes en este papel, ahora que estas mas
involucrada, mas integral en ARAN?
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Residente de Colonia: Siento mucho compromiso oatorita depende de mi actitud y de la
forma como me vaya desarrollando en que otra gemteaya interesando trabajar en las
colonias. Es mucho responsabilidad porque...esbdistendo que crezca mi manera de percibir
mi alrededor, de la forma, el ambiente es respoifigald porque lo que yo soy absorbiendo hay
gue transmitirlo a los nifios...Y me siento a gystder trabajar, servirle a la comunidad.

TRANSLATION:
Colonia Resident: Well, in the beginning we singligerved and worked towards what was
necessary. We were following up with what was bpingosed to us. Now the change, that
which has been changing in me is that | am an nadquart, | am actively working within the
group of ARAN.

Interviewer: Can you talk a little about how yoelfen this role, now that you are more involved,
more integral to ARAN?

Colonia Resident: | feel a lot of commitment beeatght now things depend on my attitude and
on how | am developing given that other peoplegatting interested in working in the colonies.
It is a lot of responsibility because. ..this iyisg that my way of perceiving my surroundings
should grow , in form, the environment is a resjiulity because what | am absorbing | have to
transmit to the children. ..And it feels good toalbde to work, to serve the community.

One of the greatest challenges of working in ca@sriias been the recruitment of residents to
help out in the green areas. Even in the mostestadlbnia, only a select few women commit
themselves to working in their area weekly. To addrthis challenge, one school extended its
program to involve students to work in a coloni@ eveek per month; the other three weeks a
month are still devoted to projects on the schaahjgus. Thus, the students of CONALEP began
making monthly visits to Colonia Villa Sonora iretkarly fall of 2004. The students and
administrators found both satisfaction and insgrain reaching out to this colonia, and thereby
started a sustainable trend of partnerships amigigsichools and colonias on a regular basis. In
the past, ARAN members, including schools, havé@pated in workdays in colonias and other
sites as a way of lending a hand. And yet, it watsumtil 2004 that high schools started to see
assisting colonias as part of their regular dutiean interview, one ARAN partner commented
on just how critical her colonia’s involvement hetpartnership has been in progressing in their
green area:

Si no hubiera sido por el grupo de ARAN, pues ngicbaas tampoco hariamos.
Estamos programando mas con el grupo.

TRANSLATION:
If it had not been for the group of ARAN, there @@y things we would not have done.
We are planning more with the group.

For the colonias, the modest amount of money aulctor their projects was sufficient to

accomplish a great deal because they could angeljidn a significant amount of volunteer
labor, without which their projects would have beemch more onerous, if possible at all.
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Approaching Environmental Education in Border Communities

One objective of this project was to identify logabups that could incorporate education and
outreach about air quality, erosion, vegetatiow, la@alth impacts into existing programs. As
indicated by the survey of high school studentspfeare not unaware of air quality concerns
but lack information needed to take steps towangraving poor air quality; students on both
sides of the border identified local governmentheskey actor in addressing air quality. Local
governments do play an important role, and issuels as management of development to
reduce hill slope cutting, erosion, and subseqdest require serious attention. Where possible,
ARAN members tried to encourage and promote goventractions for environmental
improvement. For example, ARAN partners worked thgeto support the tree giveaway
sponsored by the Nogales, Sonora municipal goverhared the Asociacion de Profesionales en
Seguridad Ambiental.

However, this project also aimed to reach individuarough groups such as health promoters.
This effort was more successful in Nogales, Arizamaere these issues could be included in the
activities of the Health Careers Club program aridrmation disseminated via the students than
in Nogales, Sonora where competing health congeate it difficult for groups to take on the
additional challenges of public education on thesaes. While public fairs, newspaper and
radio announcements, and local events raise igibiasciousness of the problems, they are
clearly insufficient for giving people the toolssthneed to take positive action. Participation in
the ongoing activities of the ARAN groups, confreahtwith regular conversations about the
purpose of their actions, is one concrete steppitated effective in raising awareness and
knowledge of what was needed to address the prablEne participation of at least half a dozen
ARAN members in the Arizona-Sonora Air Quality Tdskrce, growing out of this awareness
and concern, is a direct positive result of thigjgut.

The most effective approach for learning and atstimae time getting work done in both schools
and in the colonias was the incorporation of hamasvorkshops. For example, a hands-on
workshop on water harvesting techniques was he@iAtALEP and served to begin what
became a much larger project of erosion contraherschool campus. Similarly, a hands-on
workshop on the construction of trails on steepestoat Colonia Villa Sonora resulted in the
establishment of a safe trail up a slope withindblenia’s green area. These hands-on
workshops took place during ARAN general meetinys @ special times and places, according
to the needs of the participants and workshop hosts

The mechanisms and formats devised for educatingMRembers were better suited to some
partners than others. Monthly meetings, for examnpée better attended by schools and colonia
representatives. Participation by government arsiness members, key targets for education
and outreach, dwindled considerably as the gramg@rogressed. Both the time required for
attendance, usually during a weekday afternoonttadlear focus on education, kept some
members from attending. Some individuals arguadexample, that they did not have time to
listen to school children present their projectsfdgtunately, as representatives from these
sectors withdrew from this venue it became incragigidifficult to reach those members with
information and undermined the value of the mestig places of interaction and exchange.
Even among the groups that participated regul#lr/rotation of members to give as many
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students as possible the opportunity to come tARAN meeting (most school groups have as
many as 20 to 40 members and would send only sopat their members to each ARAN
meeting) meant that only the group leaders wersistantly getting information and building on
their knowledge. In some groups the leaders estaddi specific mechanisms for the information
from the ARAN meetings to be shared back to alirtheembers, but in other groups information
transfer beyond the meetings within the groups mvesémal. To address this gap, some ARAN
members requested that groups making presentaiokRAN meetings provide written
information that can be shared within the variotmigs after the meeting. The group has been
only somewhat successful in obtaining such matehat will continue to push for them to
expand the collection of materials available to ARRMembers.

In addition to monthly meetings, other activitieslaevents were established to bring members
together and increase the flow of information. Tdderetreat is an all day event and, like the
monthly meetings, was attended primarily by stuslamid teachers. While this is an important
audience to reach, it is necessary to determitieeie is another venue that would be attractive to
ARAN members from other sectors. One mechanismytmtaddress the inconsistency of
participation and information exchange was forlttméversity of Arizona interns to maintain
weekly meetings among themselves to share infoomaind help increase the flow of
information. Still, a key concern is that among sognoups few of the members have a good
sense of what their project is designed to achoevew they fit into a larger structure; this
appears especially prevalent within some groupsse/istudent members are working on projects
to fulfill their requirements for a class or forcsal service. While they learn through the

activities in which they participate, their mainj@ttive is completing their 480 hours of social
service.

Working in a binational context also poses sigaificchallenges. To accommodate individuals
who cannot cross the border, a rotating scheduseestablished where two meetings would be
held on the Sonoran side and a third on the Arizigd@. This helped bring members to ARAN
meetings but contributed to the discontinuity amatigndees. All meetings were attended by at
least some participants who could provide trarmtagihile we experimented with simultaneous
translation we found that managing the equipmerst seanetimes more trouble than it was worth
and individual members would instead provide tratish for those who did not understand the
language in which a presentation was being givEm.language barriers were more significant
for ARAN members participating in workshops andfeoences offered by others. Even at
external events that were designed to attract ibimaitparticipation, often inadequate
preparations had been made for allowing full pgréiton by monolingual participants; on
numerous occasions bilingual ARAN members foundedves providing translation services,
without compensation, for the event at which ARAEmMbers were intending only to act as
attendees.

Participation in conferences provided a varietp@fefits but also presented special challenges.
Despite their intent, many conference organizers are attempting to encourage binational or
cross-border collaboration end up providing ontyited opportunities due to monolingual
sessions and presentations, an imbalance in theeruwh participants from one side of the
border or the other, and lack of opportunitiesdttendees to interact with one another. ARAN
members face an ongoing challenge in seeking n@eramities to learn and to provide forums
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for partners, especially youth, to participate. Tiest effective venues were those where ARAN
members could share what they were doing, demaestrair leadership abilities, and network
with like-minded individuals and groups working similar issues.

The Role of College and University Students

Interns from the University of Arizona play a cetrole in ARAN, and did so in this project as
well. Responding to the needs of their particuktiers, they help to plan, coordinate, facilitate,
network, lead, and participate within groups. Thelp set up for and clean up after activities,
document the progress of the projects, and oftewighe manual labor and transportation.
Students from the Instituto Tecnolégico de Nogatiesiugh the campus organization Comité
TREE, work within colonias to help revegetation @mdironmental education efforts.

Students from both UA and ITN also serve as ingipimdor and share their college experiences
with younger students. They are called upon fanidship or to play the role of an older sibling,
especially with high school and middle school shugleAlso, when teachers are overwhelmed
by their heavy workload and oversized classestnstprovide more individual attention and
encouragement to students. One of the most imgdttaations performed by UA interns is that
of communication — these students help link pastnieentify places where one group can learn
from another, and facilitate information sharingoag partners.

One UA intern frequently reflected on his role wnitl school ecology club in his field notes. He
mentioned serving as an “assistant,” helping thé tb do things they wanted to do and being a
“pillar of support.” Although he admitted his rads somewhat of an advisor, he also noted that
he did not feel there was much on which he coutdige advice since he felt he had the same
general level of knowledge as the students. Negksls, he recognized his role as a resource,
“they do need someone who can connect them toghirey can’t reach, and that is the majority
of what | have been doing.”

One role played by UA faculty and students is tip kéth grant writing—for individual
partners, groups of partners, or the whole parmgrslany individual groups secure much of
their own funding and material support from thestwmorks, but funds for special events and
activities, such as the summer youth environmdmgalth research camp or field trips, often
come from grants. Learning to write funding propssaven for small amounts of money, is an
important skill for students and other ARAN membtersttain, so faculty and experienced
graduate students are available to support thésesef

Within the revegetation project and ARAN, theraiension between the desire to increase
decentralization to foster greater independencegarelmore people opportunities to serve as
leaders and the desire to have everyone movingeisame direction. Both the individual UA
interns and the UA participants as a group struggbdlow each partner sufficient autonomy
while at the same time providing leadership as eded

Participation of the UA and ITN also helps, at t&n®® increase the attention paid to partners

and their needs. On one occasion, for examplectdania representatives happened upon a UA
graduate student at the Municipio building in dosvmh Nogales, Sonora. The student was able
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to assure that a city official spoke with the wom&mply because she insisted, and thus attend
to their complaint regarding plants that had beeles from the green area. At the meeting at the
colonia the following Saturday, the women commermtedow the student’s presence when they
went to the city helped them get the forms filled and get the attention of the city, which made
a huge difference. The following day someone fraedity came out, found the plants in one of
the neighbors’ yards, and made the man go regdtam in the green area. This sort of
networking and mutual support (even if serendifgi@s in this case), increasing the power of
individual members through their association wité group, was recognized by many
participants as a strength of ARAN.
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Chapter Three: A Look at Partnership Synergy

“The critical issue for partnerships seeking toiaeé high levels of synergy is
not the size or diversity of the partnership, perait whether the mix of partners
and the way they participate are optimal for defgnand achieving the
partnership’s goals” (Roz Lasker, Elisa Weiss, Retiecca Miller. 2001.
Partnership Synergy: A Practical Framework for $ingl and Strengthening the
Collaborative Advantagd,he Milbank Quarterly79(2), p. 190-191).

The ANSSTYV project was designed to strengthen dlo@bas well as the physical infrastructure
necessary for developing and maintaining revegetadrojects and programs. The focus of this
effort was ARAN, the Asociacion de Reforestaciondambos Nogales. From the standpoint of
the UA (BARA), the evaluation piece of this projgecbvided a unique and indispensable
opportunity to use research as a way of examinavg frartnership functioning influences
partnership effectiveness. For all of ARAN, with BA and the UA interns included, it also
provides an opportunity to apply what was learmedhfthe evaluation research to improving the
partnership. While partnership collaboration hasnbie subject of much study in various
disciplines, this study is exceptional becauseARAN partnership spans more than 100 miles,
crosses national borders, and involves two langyjadkeof which present logistical, theoretical,
and communicative challenges. And yet, a numbeetérminants were revealed that point to
how the combined efforts of many help to creaténeaship synergy. Here this report will
provide some specific examples of those determ&ant

First, to clarify, the methodological approach usethis evaluation was drawn from the work of
Roz Lasker, Elisa Weiss, and Rebecca Miller (Pastrip Synergy: A Practical Framework for
Studying and Strengthening the Collaborative Adageat 2001The Milbank Quarterly
79(2):179.). Those authors identifisgnergyas the “proximal outcome of partnership
functioning that gives collaboration its unique adiage” (p. 183). As many have defined it,
synergy refers to combined efforts being greatan tine individual parts, or “the power to
combine the perspectives, resources, and skibsgnbup of people and organizations” (p. 183).
This evaluation specifically set out to observettiieking and actions that result from the

ARAN collaboration as products of the people arghaizations that make up the partnership, as
well as the relationship that it has with the wid@nbos Nogales community.

As explained in Chapter One, the evaluation prousss the method of reviewing and coding
field notes to highlight the determinants of parsigp synergy. These included resources
available to the partnership (i.e. money, informatitime), relationships among partners (i.e.
trust, respect, communication), partnership charastics (i.e. leadership, governance, equity),
and the external environment (i.e. community charatics, public and organizational policies).
Every time a UA intern, graduate student, or facolember participated in an ARAN activity,
whether that was a workday at a school site oo&epsional conference at which ARAN
members were present or participating, s/he wrpteeld notes to document the experience.
This is part of the training in participant obseiwa as an anthropological method that UA
students receive, as well as a way of documeniiegnimerous happenings of the partnership.
All notes were reviewed and coded for determinasdsje also provided a holistic view of
ARAN.
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For example, the ARAN general meetings were a giiaae to look for partnership synergy.
They are one of the few times that representafraes many of the groups join together,
providingaccess to other partnerand they are also a place where decisions are aifaalit
future activities, demonstratirefficiency Some of the themes that came out were 1) thédéve
respectthat is shared for each group through the wayyewer contributes ancbmmunicates
after a presentation to offer advice, help, andaragement; 2¢0omplementarityn the different
roles that different members play (i.e. there atesl| groups that are directly involved in
projects, and then ‘supporters’ that oféapertiseandendorsemenjsand 3) the consensus that
is shared about what ARAN'’s mission is, which frome to time is clearly articulated by
various members. Moreover, partners benefit inouariways, ranging from the joy of seeing
their students present to receiving recognitiorhfand work to being part of something more
rewarding than everyday jobs or lives—a way toipigdte in and give back to one’s
community. Over the past year and a half, the ARy&Neral meetings have become one of the
most successful elements of the partnership througting resources available, enhancing
relationships among partners, and strengtheninggrahip characteristics, all in light of
ARAN's goals.

Partner Characteristics

In addition to documenting the regular activitidA\&AN, the UA team conducted interviews
during the spring and summer of 2005 with a totdl>“leaders” of ARAN, four of whom were
from the Arizona side and 8 from the Sonoran sIthes included leaders of clubs, school/class
projects, organizations, and governmental instihgi—all of whom had been associated with
ARAN for more than two years. The interviews weget f the evaluation process and
specifically served as a tool for examining “PartB&aracteristics,” providing information about
changes over time in the two factors: heterogerafitite partner organizations and their level of
involvement in the partnership. (See Appendix Pierinterview protocol in Spanish and
English). Main topics also discussed in the in@ms include how people/groups view ARAN
and its function, how the EPA grant impacted ARANd what participants see as the future of
ARAN. Each topic provided insight into the evaloatiof partner characteristics and contributed
to the overall analysis of partnership synergy.

Various sectors represented in ARAN have remaihegame over the years, for the most part,
even though there is some fluctuation in indivigdual groups’ level of involvement. From one
year to the next, the students are the partnersciveinge the most. Even so, students who were
involved through one school program have found meghanisms for involvement at a different
school. For example, one student who began astilegy club president at the CETis 128
preparatory school became the president of ConiieH, having taken on a new role as a
university student at ITN. Some partners expresbadges in their own level of involvement or
that of others, and yet pointed to the overall ®iaacy and growth of ARAN over time, even
when funding had not been available.

In terms of heterogeneity, partners on both sidélseoborder expressed a need for more work in

the United States. For reasons ranging from lagktefest to bureaucracy on the U.S. side, it
has been more difficult to get partners as deeplglved in ARAN as their Mexican
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counterparts have been. This resulted in an uneweif partners across the border. While this
project helped to balance out the number of pastoareach side, interviewees still noted a lack
of connection between Arizona and Sonora part@arsiell as among schools on the same side
of the border, in terms of themes, communicatintgractions, and collaborations. One
indication of the imbalance came out clearly inititerviews. For several U.S. partners ARAN
= “they”; for Mexican partners ARAN = “we.” This wgalirectly correlated to the level of
involvement withall of ARAN (e.g., attending general meetings regulayd not necessarily

to the amount of work actually completed at a gngrtner site. In response, numerous partners
expressed the need and desire to have at leastven¥activity annually for ALL ARAN
members and a calendar of events of all partheasnasy of maintaining communication and
group solidarity.

Through participant observation, we have been @bécument the ebb and flow of certain
partners as they fall in and out of higher levélgieolvement. There are numerous personal,
occupational, and circumstantial factors that g just how involved individual partners can
be within ARAN at any given time. As discussed imater Two, teachers at schools are
dependent upon the material they are requiredatthtand whether or not they can have access
to students to participate in ARAN. One teachetesta

El problema es que en ese periodo me tocd impantrmateria que no puedo
utilizar a los alumnos directamente entonces signi® se ha limitado por la
materia. Y en cambio ya en los proOXimos semesirea Y ser materia accesible,
va a ser biologia y ecologia. Entonces va a senikmo. Puedo incluir cualquier
tema dentro de la materia y los muchachos tiengratécipacion.

TRANSLATION:

The problem is that in that period | was askedit@ ¢teach] a subject such that | can’t
utilize the students directly and therefore | fiait they have been limited by it. And on
the other hand, there are going to be more accéssilbjects for the next semesters,
which will be biology and ecology. So it will betsame. | can include whatever theme
inside of the subject matter and the students gipgte.

Furthermore, over the course of one year, circumg&in partners’ lives alter their level of
involvement, whether they are family obligationsygonal health, or increased workload. The
aspect that points most clearly to synergy is htivers fill in gaps or simply step up their
involvement when others must back away. The Meseciva allowed for this fluctuation more

in that that body is composed of representativesaoh sector rather than particular individuals.
For almost every sector, there was some variatiowlto attended the meetings. The Mesa
Directiva also took advantage of the “majority”eul set out for itself from the start. At least si
sectors had to be represented at any meeting @r toda vote to be taken on issues or
proposals. This rule incorporated the flexibiligaessary in establishing a sustainable governing
board without over dependence on particular indiald.
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Resources

As mentioned earlier, there are not only a numibeesources that partners bring to the
partnership, but also a number of resources tlegbadintnership makes available unto itself.
Throughout the evaluation process, there were namsezxamples found of each and every
resource listed in the model, from money to infaliorato convening power. Some resources
serve as direct benefits to partners, such asnrgton, endorsements, and space, equipment,
and goods. Classrooms, offices, and homes werefasedmmittee meetings; partners learned a
great deal while building important social infrastiure in their community. Networking through
existing partners was a key way to learn aboutrsthed what has been going on and to find
potential new partners. However, other resourceegquf restrictive, such as permits, skills and
experience, and time. Many Mexican students ddvawé adequate resources to attain a Visa to
travel to meetings, activities and field trips e tUnited States. Even though the border is a
bilingual environment, language presented a chgdlen many situations, even when translation
was available. One interviewee discussed her #tistrs with not being able to communicate on
a personal level with other partners because g@uage barriers. Here we discuss two resources
in greater detail to show their complexity.

Money

Interviews and participant observation revealedh lpaisitive and negative impacts (and
perceptions of impact) that the grant money haddRAN as a partnership. Leaders of groups
referred to expanded opportunities for learningspeal growth through participating in the

grant proposal experience, and being able to getaccomplished. It also served as the stimulus
for the development of the Mesa Directiva as a dzatc governing board. The board convened
to make decisions specifically related to the dsmaney for projects that coincided with
objectives set out in the grant. With this resowreailable to the partnership, individuals and
groups benefited on many levels.

However, there were perceptions of the money’s ohfgat framed it as a negative resource,
and as working against partnership synergy. Whantdunds arrived behind schedule, people
were limited in what they could do since many parsrparticipated in writing the proposal and
planning activities according to the anticipateddiine. In interviews and ARAN related
committee meetings or activities, some partnersesged concern that the money had attracted
people who were only interested in money and reotrerall, long-term goals of ARAN. Others
worried about the disintegration of the partnersitipmes, stating that too much was going on
and it was too difficult to participate or know atv@ll of it. Without financial resources, ARAN
as a whole could only host and support a limitechioer of activities in the past. Others
attributed too much diversity in projects and alogfocus to the new money that became
available through the grant.

Some expressed an interest in returning to how ARAEd to’ work with less money, and even
suggested that ARAN accomplished more with littieney. Others recognized as important the
need for a balance between using and benefitimg §@nt resources and also not becoming
dependent on them. Individual partners did acchie@ own resources on many occasions, as
was mentioned above, to participate in events ARAN. While several members of ARAN
intend to keep doing this, the majority of repréatimes want to continue the Mesa Directiva
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into the New Year as a way of keeping “business’aflARAN general meetings and
monitoring the progress of ARAN as a partnership.

The EPA grant was the largest amount of moneyAR#&N had managed to date, and
consequently many people specifically discussedsthes of money. Several participants talked
about the ample array of resources that this greatte available to individual partners, besides
money.

Interviewer: What about other changes that haveearith the EPA grant besides
money?

Leader: Well, more training, more opportunitiestitavel, more, all of a sudden because
of the EPA money there’s been more contacts witle mx@anizations or other people
that we weren't in contact [with] before. So thatshexpanded the knowledge and the
possibilities to learn even more.

Time

Within a partnership the issue of adjusting scheslahd accommodation is critical. Variance in
school schedules across the border, and across Ignagls, has caused time conflicts for many
students. The SEAHEC students from Nogales Higlo&atould not participate in one ARAN
general meeting because they had final exams it Moreover, ARAN is extra for the
majority of participants; and people feel greatdilmitations. As several partners mentioned,
though, UA interns help out a lot in planning, argang, and facilitating meetings and projects.
Teachers have constraints of classes they arenasisig teach and often have to fit ecology in
when they can. One teacher stated in his interviéntes de pertenecer a ARAN, yo tenia
mucho tiempo libre.”TRANSLATION: Before belonging to ARAN, | had mteda time.)While
he went on to talk about the many benefits he vesdirom ARAN, his statement is a reality for
many partners. Too many meetings can be a draimafenergy. Some partners expressed the
need for greater efficiency and for more consissetftevaluation of projects within ARAN to
make sure that participants stay on track withrtheals.

One interviewee reflected on the issue of time,jaatthow much working within a partnership
saves time and accomplishes much more:

Si empezamos a romper con esos paradigmos dedodlismo, de apoyarnos, de
trabajar mas en equipo, de darnos un poco de tiepgra ayudar a los que
verdaderamente lo requiere en determinado tiemp@r§o que eso nos va a dar

el solidez y el fortalecimiento como grupo inform&ntonces, el reto alli esta para todo
nosotros y ya depende de nosotros si queremos tesaaiesponsabilidad y llevarla a
cabo. Porque es mucho, mucho trabajo, muchas lipragenemos que invertir y que
tenemos que estar concientes de eso.

TRANSLATION:

If we begin to break with these individualistic adigms, by helping each other, by
working more in the group, if we give a little afrdime to help those that really require
at a certain time, | believe that that is goinggige to us the soundness and the

41



strengthening as an informal group... Then, the emaié is for all of us and already it
depends on whether we will take that responsitalitgl carry it out. Because it is a lot of,
a lot of work, we will have to invest many hoursl &re have to be conscious of that.

External Environment

There is no doubt that border communities presemigue set of characteristics, and integrated
and disparate public policies further add to comipyewithin the region. One partner described
the external environment well by stating,

Well, I think ARAN is a very interesting organipatbecause, first of all, it's tackling
border issues. And dealing with the population thats on the border, and given that
the border population is a unique population altthge... and then you have the whole
border friction, tensions, that you have. So thatisnique situation that’s there

As complex as it is, there are certainly aspecth®fxternal environment of Ambos Nogales
that contribute to and others that take away freerall partnership synergy. An intern working
with Nogales High School students and referrintheocross-border environment stated, “The
partnership [has been] successful in getting theestts more aware of the community and their
Mexican neighbors. The students have successkdiyned about community services available
to them, too.” However, increased school secuanitgy also border security have made it more
difficult for members of one group to work with aher. At times ARAN partners have
encountered huge bureaucratic challenges whergttgiarrange activities while at others they
have eased through the system.

Some of the greatest challenges for partnershiprgyrinvolve the hindrances to Arizona

schools’ participation in ARAN. With various leved$ restrictions and responsibilities laid on
Arizona schools, teachers, and students, rangorg the Federal “No Child Left Behind Act” to
larger class sizes, it is becoming increasinglfialift for them to collaborate with others.

Teachers are obligated to align curricula with Ana State Standards and students are pressured
to score well on state-mandated standardized fBséslarge class sizes create more work for the
teachers so they cannot take on as much respatystisifocus as much on ARAN projects. In
addition, dealing with administration at schoolsszd time delays and limitations when officials
did not see eye-to-eye with the teachers.

Relationships among Partners

It has been noted that the most time-consumingoaedvhelming challenge for
partnerships is the building of relationships.
(Lasker, Weiss, and Miller,2001, p. 192)

During an impromptu meeting of a few ARAN leadeaking a break from the ARAN Retreat, a
teacher from one school grabbed a chip from thel lsdanother partner (from a different
school) just as she was about to eat it. They sinideighed a little, and went on with the
conversation of the group. More overt acts of tarst respect emerge in meetings when
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everyone acknowledges the challenges and sucaafssash partner, or when individual
partners comment on others’ considerable contobstto the partnership.

The Environmental Justice Symposium held in Tuéad®eptember of 2004 served many
purposes, one of them being developing relatiorsshipong partners. The leaders of ARAN
participated in a panel discussion about commupéised environmental partnerships, and
approximately 40 students from partner organizatatended the session. Each leader presented
her/his group’s role within ARAN, and also madeerehce to the value of being part of the
larger partnership. Several of the presenters cartedeon how wonderful it was to have all of
the ARAN groups together in one place, and comnaiagtto the audience how much respect
all of ARAN members have for each other and howmthey enjoy working together. Although
there were only a few attendees not associatedARMN, the event served an important
purpose in giving newer students a chance to be@meainted with what ARAN does and to
start to meet each other. Furthermore, it was @ompnity for groups to share what they had
been doing with one another.

At conferences and multiple-day events, some partoigered up their homes for other partners
who needed a place to stay. One family invitedoaugrof UA interns to stay in their home for
the ARAN Retreat 2005, even though the family memsipesre out of town that weekend. This
illustrates high levels of trust among partnersoalllowing partners to further develop personal
relationships. One partner on the U.S. side regaltes of these occasions as her most
memorable experience within ARAN:

Leader: Last year when they had, in the fall, tblegat or whatever, and everybody stayed at my
house and everything that was my most memorabbgierpe.

Interviewer: So you want more slumber parties?

Leader: Yeah, | like the slumber parties [laughimdjke the social part too. It's fun.

Although monthly meetings held by each committeetshed partners’ time thin on occasion,
they were critical for communication, access tceotbartners, and conflict resolution. For
example, one of the first Education and Outreachmiitee meetings in September of 2004
resulted in an interesting discussion and a nurobdisagreements on the limits of the themes
that would be addressed by ARAN partners duringpivéod of this project. The idea was that
schools, colonias, and others would be going tbdbamittee to present proposals for
education-related activities. The group decidedl ttere should be some boundaries because
education related to water quality, for examplé, bt fit into this project. Some wanted a few
general themes to guide the committee, while othieged for a longer, more specific list of
themes. The committee members discussed the i®suks a long list of themes, prioritized
them as a group, and then circulated the reswdtemiail to gain feedback. By the second
Education and Outreach committee meeting, the ctteenmembers reached an agreement on
the limits they could set for the education andlipututreach proposals that would come their
way over the course of the project.

Communication was not always as effective as itcchave been. There were incidences when
miscommunication among colonia partners led to elbed meetings, or misunderstandings
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among interns and other partners resulted in migppdrtunities or frustrations. The frequent
use of the phone and email as a way to get messagé&s partners proved effective only for
some partners and some of the time. Some partpleosies were turned off for short periods due
to unpaid bills; internet access would fail at swlkpand different holidays in Mexico and the
United States would conflict with partners’ plans.

Dealing with power differentials is inevitable imetcase of multi-sectored partnerships, and
ARAN was certainly not an exception. There weraatibns where older students chose not to
partake in activities with younger students, or enpolitically slanted situations where certain
partners challenged or felt threatened by the @patiion of the municipal government of
Nogales, Sonora. The partnership did suffer fromesodividual cases of mistrust and
miscommunication, all primarily linked to the invelment of the governmental sector in ARAN.
Regardless of individuals involved, some long-tipaetners of ARAN did not want to involve
governmental entities in what they viewed as “Cigilojects of ARAN. Partners often referred
to the instability and unreliability of governmenmithin Mexico given the probability of
complete over-turns every three years. The NurgaedyComposting committee worked around
this by maintaining loose communication with thenicipal government, and the Mesa
Directiva worked collaboratively to balance powéfedentials in its governance. The
participation of the University of Arizona also pemted a power imbalance. Some partners
within ARAN and particularly those outside of ARABNded to view the UA as the head of the
partnership. This will be discussed further undatmership characteristics and the future of
ARAN, below.

Partnership Characteristics

For the first time in ARAN, this project introducedormal organizational structure—
committees provided an opportunity for individuatler than the initial group organizers to step
into leadership roles. This was especially truthancase of the Colonias committee. Something
worth mentioning here is that there were more fesal leadership roles for this project within
ARAN than males, on both sides of the border. Titerviews conducted with these twelve
leaders revealed a lot about how participants VA&RAN. It is interesting to note that everyone
wanted to maintain ARAN and keep their own sepagabeips participating — whether more or
less depended on the semester, the group, aninihg.tFor example, partners at ITN work
hard to incorporate ARAN projects, events, andvé@s into their courses, even when it may
seem like a stretch to other partners.

When asked what benefits they receive from theitigpation in ARAN, many partners
discussed efficiency, complementarity, and equstyesults of the collaborative nature of
ARAN. One interviewee responded:

Yo tomaria lo de trabajar en grupos porque antigeate tu decias que yo voy a trabajar y voy a
ayudar el medio ambiente. Voy a plantar, voy a auabte. Pero como tu es que hay mucha
gente que es interesada pero mucha gente no. Péraees, estas viendo que no estas sola, y
€s0 es muy positivo. ¢ Que otro beneficio? Puesigsi@poyamos con nuestras limitaciones de
horarios y todo, pero en general nos estamos apfyamos a otros.

TRANSLATION:
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| would take it to be the work in groups becausthapast you would say that | am going to
work and | am going to help the environment. Igoing to plant; | am going to take care of
this. But just like you there are many people #ratinterested but many people that are not.
But then, you are seeing that you are not alond,that is very positive. What another benefit?
Well that we support each other with our limitatioof schedules and all, but in general we are
supporting each other.

Others discussed the personal attributes and kalgelthey gain from participating in ARAN:

Ahorita ya tengo confianza, ya puedo opinar, yaozao, porque al primero no sabia nada de
ecologia. Nada. Nada. Absolutamente. Me gustabragsjustaba, pero no tenia conocimiento.
Queria hacer cosas, pero no sabia como. Ahoritdiagagente que me ayuda, yo he aprendido,
he buscado en Internet, he leido, entonces, ypugdo de este...

TRANSLATION:

Right now | am confident, | can be opinionatedhdw, because at first | knew nothing about
ecology. Nothing. Nothing. Absolutely. | likedyis | liked it, but | did not have knowledge. |
wanted to do things, but | did not know how. Righw, already there are people who help me, |
have learned, | have searched on the Internetyveheaad, therefore, now | can do this.

At the ARAN Retreat 2004, the participants from GET28 suggested that those from
CONALEP develop a logo for their ecology club, awn offered ideas. Each group was able to
present at the end of the day, and each receive sgcognition for the work put into planning
out their projects for the year.

Equity among partners is an important characteratd one that is achieved through continued
negotiation. Equity does not necessarily mean egithleveryone doing the same thing.
Money, of course, presents challenges for maimgieguity. Some partners expressed
satisfaction that the university would handle theng writing, money raising money, etc. Others
supported the goal of increased capacity developmignin the individual groups.

When asked what ARAN is and what its main goalstaere was a general consensus among all
interviewees that ARAN is a grouping of people frdiffierent backgrounds who come together
with the main goal of improving environmental gtyaln Ambos Nogales. One leader who has
been with ARAN since the beginning eloquently state

Bueno, ARAN es una agrupacion de personas defla®dies ambitos y la meta que
persigue es cuidar su medio ambiente, protegerk&inbuirle a la naturaleza lo que
hemos sido quitandole poco a poco.

TRANSLATION:

Well, ARAN is a group of people of different anobisi and the goal that persists is to
care for the environment, protect it and to paylsaxnature that which we have been
taking little by little.

Moreover, leaders of ARAN view ARAN as an educatioor learning experience in itself, and

not only for the students involved. Intervieweegmed to practical, technical, and personal
knowledge gained through their participation in ARASome mentioned the benefits of social
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networking or exposure to new ideas, projects,emh alternate worldviews of individuals.
Numerous leaders referenced resources avatlallie partnership as also being ones that are
providedthroughthe partnership, such as skills and experienéa;nration, connection to
others, and convening power. A member of ARAN aqutesentative of ADEQ stated,

...one of the greatest values of ARAN is the wayitthegates and establishes and
promotes and builds and fosters and strengthengpeships among many different
entities within the community so that there is aunstbility...whatever kind of challenge
that comes around, the strength of that partnershgo broad and so robust that it
survives all of those challenges and moves on aw@pigger and better things...

Several ARAN partners, including UA interns in thegflections on working with partners,
referred to the motivation derived from knowingtteameone else cares about the environment
in their community and what they are doing to maim&nd improve it. Simply, access to the
larger network of ARAN and feeling like part of sething bigger are sufficient to keep people
inspired. Within this spirit of synergy, one teachemmented on the specific advantages of
working as a group:

Pues, ARAN me ha dado la oportunidad de trabajaalga que yo queria hace mucho
tiempo. Para que te des una idea, yo tengo veiis de servicio como maestro. Los
ultimos casi once afos ya, esos Uultimos afos tealok) en secundaria. Y siempre con
esa idea de hacer algo diferente a lo que se haad gabajo. Y anduve en diferentes
organizaciones, en la CNC y grupos politicos, pgempre esta alli el, el egoismo, la
avaricia, el conseguir cosas para los que estai glio? Personales. Y pues, no, no era
suficiente. Y aqui, ya trabajas con alumnos, cantgg y en algo que nos va a beneficiar
a todos. Si es cansado, nos cansamos Yy nos enfadap®yo, es pasajero esto. Después
vuelve el nosotros, o el mio vuelve a ese deseeglér adelante. ¢ Verdad?

TRANSLATION:

Well, ARAN has given me the opportunity to work@mething that | have wanted to do
for a long time. To give you an idea, | have beésagher for twenty years. The last
almost eleven years, those last years workingsa@ndary school. And always with the
idea of doing something different in my work. Amehk in different organizations, in the
CNC and political groups, but always it was thdre,tthe selfishness, the avarice, to
obtain things for the ones that are there, no? sBaal. And therefore, it was not, was
not sufficient. And here, we work with studentt) people, and in something that is
going to benefit us all. Yes, it is tiring, weetend we get annoyed... but, that is
temporary. Later it returns to us, or it returnsree, that desire to continue ahead.
Right?

Finally, an intern from the UA reflecting on ARAN a whole after his first encounter with the
group during the 2005 Retreat stated:

My first reflection is something that really hit thalf way through the day...it is simply

that, especially for the students, ARAN is a farlyazing organization. When | was
growing up the kind of interactions that the studemere having was a unique
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opportunity that | have neither heard of nor seefobe. This includes middle school and
high school students mixing together as well asrttreduction of college students;
adults independent of the schools like the won@n the colonias; the unique
opportunity to bring students from Arizona that mdlkis an international
meeting...exposure to all sorts of issues that etffieclives of the participants and the
actual planning and implementation of methods tevédte these problems...This retreat
and organization is not like anything that | hawgerienced before. The opportunities
that this affords the interns at BARA to be invdliecommunities in a foreign country
and to help change in a positive way the commugwtie are involved in is a privilege
and a responsibility.

When asked to reflect on the future direction ofAAR many interviewees talked about the need
for growth of ARAN within itself, rather than expsion. They highlighted the need to strengthen
the existing partners by gaining more teacher gpgtion within schools, more involvement
across the staff in organizations, and more neighparticipating within colonias. Though a few
did express interest in expanding ARAN to incluégpartners, they too acknowledged the
need for internal development first. Many partrexpressed a desire for more
leadership/direction from the UA, identifying thé\las the central figure (i.e. “glue”) of ARAN,
and even suggesting that without the university ARR&ould not exist as it does now. Some
partners expressed interest in hierarchical orgdiniz, including elections to establish a more
formal leadership structure, especially to handéevgh. And yet, several partners emphasized
the effective “train-the-trainer” model used thrbogt the partnership and saw this as the future
of ARAN.

Some partners expressed the need for more recagoitiARAN on a larger socio-political
scale; while others conveyed how they used ARAMasrage already:

Yo siento que hemos crecido. Ahora ¢, podemos haggrarmas? Si podemos hacer
mucho mas pero tambien como te comentaba haceui#és ya las gentes que tenemos
mucho tiempo estamos en los limites de lo que paslearticipar, pero todavia no se
sabe.

TRANSLATION: | feel that we have grown. Now, camlevenuch more? Yes we can do

much more but also as | just commented to you psrbleady with the people that we
often have we are at the limit of how much we aati@pate, but still no one knows.
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Chapter Four: Summary and Conclusions
Successes and Lessons Learned

The ANSSTYV project had numerous successes, and lassgns were learned throughout the
endeavor, at individual, group, and partnershiglevlhe project accomplished much—nbuilding
and maintaining physical and social infrastructuinin Ambos Nogales. This project proved
more than ever before just how vital both of theleenents are to success and sustainability in
revegetation projects and programs. Without toolmmedundancy, we would like to emphasize
a few key lessons learned that led to successes.

Time and schedule restrictions were the greatedtertye for many partners. The structure of
the partner group, whether organized as a clubscta committee, affected the extent to which
these barriers could be overcome. Some beneftteeditlass” organization include a set time
dedicated to the project, complementary curricaa maximization of student labor and teacher
time. On the other hand, some benefits of the “ctubanization include youth leadership
development, flexible curricula, and maximizatidrsocial service hours and outside activities.
For example, projects at Desert Shadows Middle 8d@ being incorporated into classroom
curricula so teachers can take full classes otlitémative garden at one time. In contrast, ARAN
involvement at Nogales High School is limited totjggpation of members of the SEAHEC
Health Careers Club; during the project cycle, ghelents and leader reorganized their Health
Career Club around ARAN activities, research agendad meetings.

Despite the benefits of working together, partra@esbusy maintaining their individual groups
and onsite projects, and the addition of partnprihrel meetings and activities has proven
challenging. While the Mesa Directiva and the Edioceand Public Outreach committees
determined their meetings to be worthwhile enowgtontinue beyond the term of the grant,
committees for nurseries and colonias discoveradrtiore could be accomplished without
trying to organize additional meetings. In this wagch partner or groups of partners within
ARAN worked to find the most effective use of tiged combination of schedules through an
appropriate organizational structure.

Definitions of success may differ based on whab@anization wants to get out of an
encounter. In the case of the Binational Health, Far example, regardless of the number of
participants, for the students to have shared thgipet skits in public appeared to be enough for
success at that time. However, in trying also thlifgrant objectives, partners discovered both
the pressure and satisfaction associated with gaviangible goal with deadlines that needed to
be met. Deadlines were determined collectivelyeheined by and in response to the needs of
partners rather than the specifics of the grantl&#ome of the deadlines slid as partners faced
unexpected hurdles, they provided necessary steicfhe Mesa Directiva requested and
received a “no-cost time extension” due to circlansés encountered by partners in getting
materials, permissions, and other resources tg ocatrtheir projects. The flexibility of the
funding agency was central to the success of theqt

Collaborations that worked especially well wereséhestablished between schools and colonias.
Countless hours of volunteer work—by colonia residend university and high school students
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with guidance from specialists from the Arizona &@nDesert Museum and U.S. National Park
Service—ensured that many of the Villa Sonora nsagsi goals were accomplished. Moreover,
the help they received motivated this group, likeecs, to become more integrated into the
overall ARAN partnership through monthly meetingsl aetreats. Partners remarked that they
felt like part of something bigger, and that ofthis was the motivation they needed or used to
motivate others.

Challenges of New Collaborations

One goal of the ANSSTV was to increase the reatheoproject beyond the initial partners
involved in ARAN. At the start of the project pediadhe Nursery and Composting Committee
made repeated attempts to include other schodheiprocess, though with little success. After a
few months, committee members made a consciousidedd develop their own projects first
and postpone pursuing new collaborations untitl&artners learned how difficult it was to
“show” others what ARAN was about or get them tmeao an ARAN general meeting without
tangible results. In the cases where new groupaddtli meetings or the retreat, they left inspired
to get their group involved more in ARAN. For exdmoth Secundaria No.1 and CECYTIS
attended the 2005 Retreat and were interestedlabooating with ARAN partners to begin
development of their own groups and projects. Teacfrom both schools participated in the
workshop for Nogales, Sonora teachers held at CRA&and left with specific ideas about how
to implement projects at their schools. In generaly collaborations will not require as much
work if the new group is inspired and motivateghéaticipate. Here, ARAN serves as a catalyst
for research and project ideas.

Nevertheless, the reality of new collaborationth&t community development, or essentially the
building of relationships, takes time and procesdss own pace. Helping new collaborations
take off required a lot of invested time and endrgyn existent partners to bring the new groups
up to speed. Some new groups struggled with how KRiRAgeneral could be of use to them,
and vice versa, and more specifically with howudlize” help from college and university
students. At times ARAN partners expressed frustratwith the difficulties involved in
motivating and educating new partners, and evend@ulack of enthusiasm on the part of
students or maybe a lack of incentive to be invih\Much of this was attributed to the failure of
ARAN members to convey — and new partners to grabp—big picture.” Rather than tapping
into resources students may have to offer, newggoun the risk of seeing them more as
secretaries or another ‘teacher’ to keep them sk fEhe most successful new collaborations
came about as new groups understood more of whANAR, how it functions, and how their
group could best fit into the partnership.

Recommendations for Continued Development of ARAN

Despite the immeasurable advances in social netagyrthere is an imperative need to improve
communication within all of ARAN. Prior to this gext, UA interns were assigned “phone”
partners and required to check in with them weekhys became extremely time consuming and
expensive, and with wider use of the Internet,ghenership moved to email as the primary
means of communication. However, both phone andl ensalians proved ineffective for some
partners during this project and only reached ecséw within groups. A couple solutions that
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have come out of group discussions include retgrtora “phone” system, but extending it to
create a phone tree so that other members arensbjgofor calling besides UA interns. Without
funding to cover these costs, however, the onudouzeion each individual—a stipulation that
cannot be met by everyone, nor should that be ¢ggeSome UA interns this year found that
obtaining the email addresses of students in saoolps was effective in communicating and
did not put sole reliance on group leaders or teachyet, still some groups suggested
developing bulletin boards that could be createdroyp participants as a way of
communicating within groups and gaining pertineidimation about ARAN in general and
upcoming events. An ARAN poster could be developgld general information about the
partnership, presented in a professional mannepastdd at each partner site. This could be one
way of providing the “big picture” for educatiorahd motivational ends.

ARAN members have identified a wide range of resesithat can support the long-term goals
of the project and the partnership. By participgiimlocal and regional events, ARAN members
have come in contact with many others who shatrie ititerests and goals and have offered
resources to the partnership. Each monthly ARANtmgdas a specific educational focus as
well as offering the opportunity for project paipiants to share progress on their projects.
However, there is a need to ensure an effectivistea of information beyond the meetings. To
address the information gap, this year memberseoiMesa Directiva requested that groups
making presentations provide written informatioattban be shared within the various groups
after the meeting. It will take some time to estdbthis system as the norm, but ARAN
members have requested this and will push to exff@ndollection of materials available for the
partnership.

As stated earlier, revegetation is an importantitothe suite of alternatives for preventing and
managing soil erosion, but it cannot solve theosesrproblems created by unmanaged
development. There is a need to think on a graschde, and take more of a watershed approach.
While many leaders recognize the “big picture” melyzg air quality, soil stabilization, native
vegetation and water management, they also ackdge/lthat there is definitely a need to bring
this to the forefront for all of the partnership.

In terms of the growth of ARAN, there is a needhicrease support at each partner organization
because it is difficult for the programs to congrand be prioritized among all other demands
year after year. Moreover, there is also a needfane educational opportunities for those in
government departments, since few took advantaffgose available throughout this project
period. While there will be strengths and weaknggs@any partnership, the more internal
strength and growth that ARAN fosters, the mordasnable the partnership will be. Many
partners recognize that ARAN is now in a positiomoét only learn from others, but also to
share with other groups. As one ARAN leader statdeer interview:

The story of ARAN needs to be told to other boregions.
Suggestions for Implementation in Other Border Comrmanities

The most important suggestion for implementatiosiofilar sustainable revegetation for erosion
control projects and programs in other border comitias is to start small. Projects should be
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piloted, without grants or money first. It is crakto build rapport, establishing relationships
based on trust, and developing social networkswiiahot end with the closing of a project
period, or when money runs out.

Also, it is vital to involve people and groups frafarious sectors through collaborative
activities, including fundraising activities such @arne asadaor clean-up days that allow time
for work, play, and business. In this way, people get to know one another, learn what
resources each partner makes available, share amtehsliscover commonalities, all while
working together on a single goal.

Each sector requires a different structure andagubr for involvement. Try to engage teachers
and students through activities that can be inaated into classroom curricula, social service
requirements, and/or extracurricular clubs. Pastmell need help finding how they best fit into
the partnership, and what they can get out andiboté to the partnership. This will not only
vary from one sector to another, but this will atbange over time from one year to the next or
from one project to another.

Be ready to flex and write proposals to allow toaitt—building the Mesa Directiva helped build
flexibility into ARAN, even as it provide additiohatructure. Without the Mesa Directiva to
make some difficult and important decisions, indual partners would have risked damaging
relationships. It was very important to everyoneined that the Mesa Directiva was not
arbitrary. The members used a listserve to comnatmiwithin the Mesa Directiva, and also
retained email messages for documentation. Thasvelll for transparency, which is something
critical to a long-term, multisectoral partnershipwvas vital that members knew of, understood,
and participated in all decisions made.

Set timelines in everyone’s minds, but then beilfliex Due to the active participation of the
schools, this project was extended through thestattester of 2005 rather than ending in
October. The Mesa Directiva meetings were usedrasders of upcoming deadlines (e.qg.,
quarterly reports), but then it was ultimately oghie members of the Mesa to enforce those
deadlines. Due to summer hardships—plan on them-rgrather factors mentioned earlier,
projects got behind schedule. The “no-cost timemrsibn” ensured that partners didn’t have to
spend in advance of doing projects without beirrg sfi their highest priorities. Therefore, the
focus of this project and recommendation for impdatation in other border communities are
one in the same: Build partnerships, not just mtsje
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Acronyms

ADEQ: Arizona Department of Environmental Quality
AMIGO: Arizona-Mexico International Green Organipait
APSA: Asociacidn de Profesionales en Seguridad pi&nte
ARAN: Asociacion de Reforestacidon en Ambos Nogales
ANRP: Ambos Nogales Revegetation Partnership

BARA: Bureau of Applied Research in Anthropology

CETis: Centro de Estudios Tecnoldgicos Industrideyservicios
CONALEP: Colegio Nacional de Educacion Profesidrednica
ITN: Instituto Tecnolégico de Nogales

SEAHEC: Southeast Arizona Area Health Educationtéen

SWARM: Southwest and Rocky Mountain Division of theerican Association for the
Advancement of Science

UA: University of Arizona
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APPENDIX A
PHOTOS OF THE CITY GREENHOUSE AND NURSERY
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SOILS REPORT
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Preventing Soil Erosion in Nogales, Sonora
Information compiled by Wendy Vogt
Fall 2005

One of the largest problems facing the resideniéagales, Sonora is soil
erosion. The city has grown rapidly in recent diesa and many structures are built
close together upon steep hillsides. Significandants of vehicular and foot traffic,
monsoon rains, and a lack of vegetation also duutiito soil erosion. This report
summarizes research on addressing soil erosidreireggion and provides links to more
information. Most of the work on soil restoratimnSouthern Arizona focuses on lands
affected by fires or drought, not urbanization. Bigleless, several techniques are
outlined below; however, each unique site and onstance in Nogales will require a
specialized plan.

This report is intended to demonstrate the optawaslable for soil erosion
control and native plant restoration in Nogalesy@a and offer suggestions for how to
proceed in this unique environment. From discussieith scholars and officials and
through internet research, it is clear that thenea universally agreed upon way to
prevent soil erosion and encourage or support aéigat However nearly everyone
agrees that an increase in vegetation will helpeecdrosion. One of the major emerging
issues is the need to understand the specificemittomposition of existing soils and
amend them to ensure proper amounts of nutriemt®aganic materials for optimal plant
growth. Some methods do not require amendingdhelsit instead alter the landscape
by installing features such as water culverts lbfences to help prevent further erosion.
Finally, commercial products, such as straw blasiketts, and mulches may be placed
directly on a site to promote plant revegetatidnsite evaluation, time, money, final
goals, and available workers will determine thedneeamend soils, alter the landscape,
and/or promote plant re-vegetation.

In Nogales today, stacking car tires is the mostroon method of controlling
hillside erosion. While it certainly works in masijuations, it is not a long term
solution, nor does it facilitate plant restoratidBecause many people would like to see
their green areas in neighborhoods and schools\halike vegetation, including food
crops, native plants and trees, it is importarggek alternatives which can both prevent
erosion and simultaneously support plant commusiitie

Identifying the Problem

Once the decision has been made address soil em@sia hillside and/or
promote plant growth, it is important to identifyetpossible problems. An in
depth site evaluation looks at structural and laapsg issues (slope, area,
elevation, plant cover), climate (temperatures)fedl, monsoons), water
resources (irrigation) as well as soil charactiessaind composition. No matter
the location, a careful consideration of each esthpoints will be necessary for



determining how the site might be physically altenehat types of features will
be bought or installed, if the soil will be amendadd what plants will be chosen.
For areas that will be revegetated, understandiegoil composition will aid in
choosing the right plants, as well as making tlgper amendments to the soil.

Begin with the Soil

Soils are mixtures of living, organic and mineradttar that are important
in ensuring plant survival. Living organisms sashinsects, fungi, and bacteria
help break down organic matter to make it availablplants. Organic matter in
soils offers nutrients and moisture to plants.| &oiture affects moisture
retention and nutrient exchange. The pH levekpifs also affect how much
plants can absorb nutrients. When soils are cotagait is difficult for plant
roots to penetrate and grow. Plowing may help cediwil compaction. It is
often recommended that soil samples be sent toardtory to get in depth
reports on the soil characteristics and compositidowever, a few steps that can
be taken by anyone to begin understanding soilitexpH levels, organic matter
and compaction, are outlined in Appendix 1.

Taking Soil Samples for a Lab

Experts, such as specialists from the National Barkice, recommend having
professional soil scientists help evaluate progétets and soils. Before sending soils to a
lab, consult the lab beforehand to get specifitrircsions. Collect soil samples with a
cylindrical soil probe, at a depth of around 20toeaters. Try to take composite
samples (minimum of three cores from a single areajder to determine soll
variability. Place soil in a plastic bag at thee slabel, and keep cool during transport.
Most labs need the soil to be air-dried (do thispseading the soil into a thin layer on
butcher paper), however plant-available nitrogststand tests of microbes present in the
soil require fresh samples.

Organic Solutions

It is often recommended to amend soils that adérgdn nutrients and organic
materials. Topsoil, organic fertilizers, peat, éinte are soil amendments which may
replenish lost nutrients that are needed to suggant communities. However, before
adding amendments, it is suggested to test thedlyputrient levels of undisturbed soll
from the same area. The living components of tibpsach as microbes and invertebrate
animals, help to cycle nutrients, maintain soiisture and aerate the soil. A seeded
compost mixture or tea will replenish the missingenal and biological elements, such
as calcium and/or fungi, and preparation of suafixdure requires understanding the
chemical makeup and organisms present in sof.dtso important to determine what
types of plants are desired on a site, becausethieetompost can include the amounts of
mineral and biological components necessary fosdtgpes of plants. Aerating the soil
helps aerobic bacteria thrive.



Before applying topsoils or composts, it is impotte check for weeds or weed
seeds. If topsoil is not an option, organic magtezh as compost or sewage sludge may
also help release nutrients in existing soil ang hetain soil moisture and structure.
Commercial fast-release fertilizers are not reconuee to amend the soil. If the soil pH
needs to be altered for a specific plant commugitpper sulfate, elemental sulfur, peat,
pine bark and pine needles can help reduce thenghharease acidity while lime can
help raise the pH and decrease acidity. For maitén$ormation, visit
http://soils.usda.gov/.

Hydroseeding

The processes known as hydroseeding or hydromugjchihere specially
designed mixtures made with mulch, water, seeassametimes fertilizer are sprayed
onto hillsides through special hydromulching maebirare used quite extensively.

Loren Morris, author of “The Secret Life of Soislipports the idea of soll
analysis before hydroseeding. Morris outlines @ste creating healthy soils and plant
restoration:

1. Site Evaluation: A proper site evaluation wohsider:

1) Weather conditions

2) Elevation and Slope

3) Sunlight
These conditions all need to be considered to dpw@lplan to revegetate and stabilize
the site.

2. Soil Analysis: A soil analysis will help provigeformation on the soil’s deficiencies
and imbalances so that the proper soil amendmemtsaorganisms and nutrients) can
be chosen.

3. Soil Microorganisms: Soils are often sterildiehh means that they have little or no
micro-flora or mycorrhizae present, both of which amportant to stimulate fungus and
plant growth. To increase mycorrhizae fungus ghpwatbio-stimulant and organic soll
amendment can provide the necessary soil enzyragsg¢lacid, and cytokinins (a plant
hormone that regulates cell division). The appia@atates and quantities will vary with
the product being used and the conditions of ttee si

4. Nutrient Balance: During the hydroseeding phadd,a product high in organic
content to ensure the long-term release of nitrpgetassium, phosphorous and calcium.
Synthetic fertilizers are not recommended becausg hay harm soil organisms needed
by native plants.

5. Soil Stabilization: When hydroseeding on steip, la soil stabilizer (tackifier) may be
needed to bind the seed and soil amendments.

6. Seed: Native species should be applied to tihe so



7. Application: On steep slopes, the recommenddtiodeor applying seed, organic
amendments, composted much and soil stabilizergsstep hydroseeding.

8. Moisture: Choose plants that will receive thegar amount of moisture on the site.
See appendix 4 for full article
http://www.soilerosiononline.com/html/mar05/sedfethar05.html

Proponents of soil amendments argue that an uaelisg of the soils will
contribute to a better chance of survival for pleemmunities. There is some debate,
however, as to how important the actual nutrierkeng of the soil is to the success of
amending soil.

Custom Made Compost is Best

One company that promotes the production of custade compost
tailored to the specific needs of a site is SoihByics. Soil Dynamics was
founded by Hendrikus Schraven and is a Dutch besegbany, but operates all
over the world. The research group seeks to relodscapes with custom made
organic compost topsoils which are blown onto ergdiillsides. Soil Dynamics’
topsoils are rich in microbial activity which fatdte healthy plant growth,
increase soil percability, and reduce runoff. Sgihamics argues that living soil
mixtures are better able to adhere to steep skb@smulches and withstand “the
rigors of nature” to ensure revegetation withowjuigng structural solutions such
as retention walls or geo-textiles. Visit www.slgihamics.com for more
information.

Compost is Compost

University of Arizona soil scientist Dr. Thomas Thpson expressed
skepticism of the need to analyze soil composiitioadvance and create custom
made compost, and that good quality compost (far& drown material) should
be sufficient (Interview conducted by author, M&p3). Thompson argues that
all composts have fairly similar properties andhmatter the original nutrient
composition, in a few months the microbial populatwill stabilize. He says that
you must increase organic matter to increase mesoltle suggests mulch or
terracing would as the most effective method of/enéing erosion.

Focus on the Environment

Despite the attraction of alternatives require diviyng soil mixtures, structural
adjustments may be required as well, especialbgaap, highly eroded hillsides. Two
processes must be controlled in order to contiagien:

1) Detachment - detachment is the process of soilcestseparating, and is caused

by anything that crushes aggregates, such asrdbct grazing, or rain. To



prevent detachment, cover the soil with anythirag thill prevent disturbance.
Mulches, wood chips, or compost will work in pretiag detachment. Mulching
with weed-free stray or hay that contains nativelsenay minimize erosion.

2) Transport - transport is the movement of partickssed by rain. To control
transport, it is necessary to control the velooityater flows. Terracing is quite
effective for this purposétructural adjustments may be made to steep stopes
regrade them and make them rough and uneven, eneave at the surface,
rather than smooth. This will also better suppadiiverse ecological community.
For example, terracing has worked to prevent erosidColonia Jardines del
Bosque.

For slopes that cannot be easily regarded on edrgahysical barriers such as silt
fences or straw bales may be used. There areraey types of natural biodegradable
mats and textiles available that can be placedane &oil. With the environment
stabilized, good compost can help to amend theasdilensure plant growth.

Temporary cover crops, such as barley or cultivatgd, may also be quickly seeded and
established on a site, while native plants arerbegg to establish themselves
(http://www.nps.gov/plants/restore/pubs/intronatpialanning.htm).

For more information and examples on commerciatipets being developed to
prevent erosion, see Appendix 3.

Native vs. non-Native Plants

There is some debate as to whether it is impottaplant native plants when re-
vegetating hillsides. In general, it is argued thative plants have a better chance of
survival in their places of origin, and will noté@rfere with existing plant communities.
Non-native plants (exotic or non-indigenous) oftisplace native plants and disrupt
natural habitats for plant and animal communitiEsr example, sod forming grasses
such as Bermuda or buffalo grass are common fai@raontrol, but they can
significantly disrupt native habitats. Still, noative plants may be necessary when the
goal is to prevent soil erosion.

Curly mesquite is a native grass that may be hetpfierosion control, especially
if planted in rows. Rows or belts of plants woaltd as a nice wall to prevent erosion and
act as terraces, without necessarily moving thle sdirying to increase plant growth is a
slow process, not guaranteed to work, and may reguigation. For a list of grasses
(not all native) see the article on erosion aftédfives in Appendix 2. For further
discussion of native plants in Ambos Nogales, seel€&to Native Vegetation of Ambos
Nogales.

Conclusions

While there are certainly many techniques for pnéwg soil erosion, the general
principle of understanding soil composition and mglappropriate amendments to not



only solve, but prevent, erosion problems in therkiis convincing. A retaining wall or
a culvert may be a quick solution, and in somexas&y be necessary to prevent further
damage, but these will not solve erosion problemsmatural and long-term way.
Amending soil and carefully choosing vegetationakhivill not only benefit soil

structure but improve air quality seems to be thig tbng-term solution and one to strive
for. The next steps are:

1) Decide if lab work is desired or soil evaluatidmsld be done at a more basic level
The information for a soil lab in Mexico is
Laboratories Soil Foodweb de Mexico, SA de CV.

Carretera Culican El Dorado
#3016 Sur Campo el Diez.
Culican Sinaloa

Mexico C.P. 80300

Ph. 011-52-667-760-6038

Cell 011-52-667-996-9749

FAX 011-52-667-760-6038
soilfoodwebmexico@myway.com

2) Determine what types of plants are desired anldflailrish on the site. It may
be useful to refer to the grasses chart in AppeBdix to the Guide to Native Vegetation
of Ambos Nogales written in 2002.

3) Decide what amendments would be needed to matke il nutritious for the plants.
4) Purchase or create a proper compost or topseilire with desired seeds.

5) Carefully plan an appropriate time and methedt{ng a blowing machine or applying
by hand) to apply the compost so that it does rasthwaway.

Average Nogales, AZ Precipitation in inches:
Over 4 inches

July & August

Between 1-2 inches

September-October & December-March
Less than 1 inch

November & April-June

6) Take appropriate measures to ensure the plamtswhat they need to be viable
(water, shade, sunlight, temperature etc...).

A thorough site evaluation and prevention plan begins with understanding the
soil composition and planting from seeds will netessarily yield immediate results but
will encourage long term and viable plant restorati Furthermore, these methods can be
combined. In addition to soil testing and amengdaitgring the environment or
landscape by creating terraces or plant walls ndttive plants can help further prevent
erosion. With resources such as a central compp#icility in Nogales, Son. and
satellite composting centers in the schools, it imapossible to at least start developing



and applying locally produced compost or compass teerhaps with added seeds and
nutrients, on Nogales eroding hillsides.



Appendix 1: Understanding our Soil outside the Labaatory:

There are ways to understand soil without going laboratory. Here are a few activities
that can be done in schools or on workdays to bettderstand local soil (this
information is taken directly from the website
http://lwww.nps.gov/plants/restore/pubs/intronatplalanning.htm):

Soil Texture

Soil texture is important because it influences both water availability and nutrient
availability. For a rough idea of the texture, moisten the soil a little and then feel
the texture by rubbing and rolling some of it between fingers. Is it very sandy and
not able to stick together much or is it mostly fine material that can be molded
like clay? Clay-dominated soils will also tend to stain skin whereas sandy or silty
soils will rub off more easily. Soils that are very sandy tend to be drier because
they allow water to drain quickly. Clay-dominated soils are often associated with
wetlands because of their poor drainage.

Soil pH

The soil pH has a major effect on nutrient availability. Test the soil pH using the
following steps:

1. Use a 2 mm sieve to remove all soil particles greater than 2 mm.

2. Mix approximately 20 to 25 grams of the sieved soil with a 1:1 or 2:1 ratio
of water to soil to make the soil into a wet paste. Add just enough water to
saturate the soil (when forming a depression in the sample, water just begins to
move into the hole and puddle).

3. Let the paste sit for half an hour to equilibrate.
4, Stir the paste again.
5. Measure the pH of the paste with a pH meter or pH paper.

Make sure a several different samples from different places at the site are tested
to be sure of accuracy and that the pH does not vary throughout the site. The
range of pH values is from 0 to 12. The classification of the pH of soils is:

pH Classification
| <5 strongly acid soils
| 5-6.5 moderately acid soils
| 7 neutral soils
| 7-85 alkaline soils
| 8.5 or higher strongly alkaline soils

Knowing the pH will help guide plant selection as certain plants prefer more acid
soil conditions and others prefer more alkaline soil conditions. If the site has
elevated concentrations of heavy metals, it will be necessary to keep the soil pH
greater than seven for the restoration program to be successful. This can be
accomplished through limestone application.

Electrical Conductivity



Salt concentration of the soil is measured using a conductivity meter. These are
similar to pH meters and are easily used. Generally, an electrical conductivity
measurement of greater than 2 deciSiemans per meter is an indication of a
potential salt problem.

Organic Matter

Organic matter is typically defined as a combination of recognizable organic
material (roots, insects, etc.) and decayed organic material that is no longer
recognizable (humus) in the soil. The terms "duff" and "litter" are also used in
some literature and by some resource managers. There are a number of
beneficial effects of organic matter in the soil, including increased water holding
capacity and increased nutrient exchange.

There are a few field methods for detecting organic matter which do not require
an intricate setup. However, these do not produce accurate assessments or
estimates. They include:

1. Visual assessment - dark color of soil
2. Floating - floating off organic matter by shaking a soil sample in a jar of
water

Soil organic matter can be estimates using a muffle furnace that can heat soil to
very high temperatures. Follow these steps to determine the soil organic matter
content:

Use a 2 mm sieve to remove all soil particles greater than 2 mm.

Dry the soil sample at 105 overnight.

Weigh the sample and record its weight. This is the initial dry weight.
Burn the sample in the muffle furnace at 450 f or four and a half hours.
Weigh the sample and record its weight again. This is its final weight.

. Calculate the percentage of organic matter in the soil using the following
equation:

ouhwWN R

(Initial dry weight - Final weight) x 100 = % organic matter
Initial dry weight

The typical range of organic matter percentages ranges from trace amounts in
sandy desert soil to up to 20 or 30 percent in some forest soils. Organic soils with
greater than 30 percent organic matter, such as peat, are mainly found in
wetlands or former wetlands.

The estimation of percent organic matter can sometimes be an indicator of
nutrient availability in the soil. However, having a professional soil lab test the soil
for available nutrients will be a more accurate determination. This information can
be used to check if appropriate nutrient amounts are available for the desired
plant community. It is also important to find out what the organic matter content is
in nearby soils that have not been disturbed. This can be done by consulting the
local NRCS office or the soils testing lab of the state's land grant university.
These places would also be a good place to ask about sources of organic matter
should the site require additional material. If the soil has lower total organic
matter than comparable nearby soils, adding organic matter to the soil will
improve the chances for success in plant restoration.



Soil Compaction

Another soil characteristic to consider is soil compaction, especially if the site has
previously been subjected to a lot of heavy traffic (vehicular, livestock, bicycle,
foot). Compacted soil can make it difficult for plant roots to penetrate, thus
decreasing their ability to grow and survive. Just trying to dig in the soil gives a
rough idea of the compacted level. Soils with higher clay contents tend to
become compacted much more easily than soils with high sand and silt contents.
However, a more quantitative way to evaluate soil compaction is to measure the
bulk density of the soil. There are bulk density soil samplers, also called core saoll
samplers, available through forestry supply catalogs (Appendix A) that can be
used to collect a known volume of soil. However, as long as a known volume of
soil is collected it need not involve a bulk density sampler. One alternative to a
bulk density sampler is to collect a sample, then place a waterproof plastic bag in
the hole left by collection, fill the bag with water until the level is at the same level
as the soil surface with the bag pressed against the sides of the hole, and the
water is poured into a graduated cylinder to measure its volume. The soil sample
should then undergo the following steps.

1. Carefully collect a soil sample of a known volume.

2. Dry the soil in a 105 oven to remove any moist ure.

3. Weigh the dried soil sample.

4, Use the following equation to calculate bulk density: dried soil weight /
known original volume of sample = bulk density

The point at which the soil becomes compacted enough to impact root growth is
a bulk density of 1.6 Mg/m”3. If bulk density is too high, a good way to decrease
it and improve the growth environment for plants is to incorporate organic matter
into the soil. Addition of manure, composts or municipal biosolids will improve soil
aggregation and decrease bulk density, but may also add significantly to
problems with invasive plants. For more information on the use of these types of
amendments see the separate paper on Using Biosolids for Reclamation and
Remediation of Disturbed Soils.

Other Resources

Another good way to get more information about the soils at the site is to find the
Soil Survey reports for the area. These can often be obtained through the local
NRCS office, cooperative extension offices, libraries or city or county planning
departments. Maps in the soil survey can cover the classification of the site soils
and usually will include a detailed description of the characteristics of that soil.

We have two copies of the Soil Survey for Santaz@mnd parts of Cochise and Pima

Counties in the intern office. An activity that miag useful for students is to look up and
read the types of soils present in Nogales: Rn GeR
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Appendix 2: Article on Preventing Erosion after Wildfires

Soil Erosion Control after Wildfire
Cooperative Extension, College of Agriculture & Life Scie nces, The University of Arizona

Issued by
Alix Rogstad, Fire Education Specialist

Article copied from the websitehttp://cals.arizona.edu/pubs/natresources/az1293/.

Introduction

The potential for severe soil erosion exists aterildfire because as a fire burns it
destroys plant material and the litter layer. Skrdbrbs, grasses, trees, and the litter
layer break up the intensity of severe rainstoftant roots stabilize the soil, and stems
and leaves slow the water to give it time to pextinto the soil profile. Fire can destroy
this soil protection. There are several stepske ta reduce the amount of soil erosion. A
landowner, using common household tools and m#tedan accomplish most of these
methods in the aftermath of a wildfire. More spiedriformation on how to implement
the soil erosion control techniques that follow ba&nfound by accessing the electronic
links found in the NRCS Fire Recovery Tips sectbithe end of this document.

Hydrophobic Soils

In severe, slow-moving fires, the combustion ofetafjive materials creates a gas that
penetrates the soil profile. As the soil coolss thas condenses and forms a waxy coating.
This causes the soil to repel water — a phenomalfeddydrophobicity. This

hydrophobic condition increases the rate of watapff. Percolation of water into the

soil profile is reduced, making it difficult for eds to germinate and for the roots of
surviving plants to obtain moisture.

After a severe fire, soil erosion can cause adveferts on many ecosystems.

Hydrophobic soils do not form in every instancectbes contributing to their formation
are: a thick layer of litter before the fire; a se¥ slow-moving surface and crown fire;
and coarse textured soils such as sand or decothgeaeite. (Finely textured soils such
as clay are less prone to hydrophobicity.)
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The hydrophobic layer can vary in thickness. The
simple test to determine if this water repellaytlais
present:

1. Place a drop of water on the exposed soil |~
surface and wait a few moments. If the watef
beads up and does not penetrate the soil :1._'? :
hydrophobic. ' i

2. Repeat this test several times, and each time rem@ne-inch thick layer of the
soil profile. Breaking this water repellant laysrassential for successful
reestablishment of plants.

A simple test can determine whether a water repeligyer is present

In addition, freezing and thawing, and animal attiwill help break up the hydrophobic
layer.

A positiv initial stp after a wildfire is to resg grass in the affected area.

Erosion Control Techniques
The first step after a wildfire is reseeding grasthe severely burned areas. Remember
many plants can recover after fire depending orséwerity of the burn. It is important to

leave existing vegetation if the plants do notdkea personal safety or property
(hazardous trees in danger of falling should betifled first).

A Cyclone seeder Works weII to broadcast grasede
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Seed can be purchased in Arizona. Obtain certfesti — this guarantees the variety,
that it was tested under field conditions, thad tecommended for the state, and that it is
certified weed free to prevent the introductiomokious and invasive weeds.

Recommended Grasses

Seedin Mature Elevation
Scientific Common Rateg Water (Cool/Warm | Sun/ Heiaht (1000Y)
Name Name Needs | Season |Shade 9 34567

(Ibs/acre) (feet) 89
Agropyron western 11 - ) NYYY
smithii wheatgrass 10 i7" Cool S 1-2,S YNN
Boulteloua sideoats 3.4 12 - Warm s 2.3, B YYYYY
curtipendula |grama 16 N N
Bouteloua 12 - YYYYY
gracilis blue grama 3-4 16" Warm S 1,S Y N
Buchloe YYYN
dactyloides buffalograss 4-8 VL-L Warm S 1S NN N
Festuca — Arizona 3 |Vl | cool |s-Ps 238 NNNN
arizonica fescue YYY
.I—||Iar|a“ galleta 3.4 9-12" warm s 12, B NNYY
jamesii grass YNN
Lep?ochloa green 6 L Warm S 12.B YYYYY
dubia sprangletop N N
Koeleria NYYY
macrantha Junegrass 1-2 VL-L Cool S-PS |1-2,B YYY
Muhlenbergla deergrass 2 L-M Warm S 2-5,B YYYYy
rigens N N
Muhlenbergia | _ . 12 - YYYYY
wrightii spike muhly 2 16" Warm S 1-2,B Y'Y
Poa NNYY
fendleriana muttongrass 1-2 VL-L Cool PS |1-2,B Y VY
EIymu.s bott_lebrus_h 8-10 VL-L Cool S-PS | 1-2,B NYYY
elymoides squirreltail YNN
Sporobolus  |sand 5 VL-L Warm S 23.B YYYYY
cryptandrus |dropseed N N

. needle-and- YYY?N

Stipa comata thread 8 VL-L S 1-2,B NN
Stipa Indian " NYYY
hymenoides ricegrass 5 9-13 Cool S 2B yNN

Sun/Shade : S = full sun, PS = partial sun, Sh = shade
Mature Height : feet, B = bunchgrass, S = sod forming
Water Needs : VL = very low, L = low, M = moderate, H = high
Elevation in 1000’ : Y = yes, N = not recommended, ? = unknown or doubtful
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Seeding Tips for Hand Planting

1. Roughen the soil surface to provide a better seedbed by breaking through the
hydrophobic layer. A steel rake works well for this, or, depending on the slope, a small
tractor drawn harrow could be used.

2. Broadcast the seed (a “Cyclone” seeder works well). Seeding rate depends upon the
variety of seed sown (see chart above).

3. Rake or harrow in 1/4 inch to 3/4 inch deep.

4. |If the area is small enough, roll or tamp the seed down to ensure good soil/seed contact.

5. Spread certified, weed-free hay straw. If the area is small, crimp the hay into the soil with
a shovel. (This will help keep both soil and seed in place during wind and rain.)

6. Control weeds as needed by cutting off the flower before it can seed.

7. Do not use herbicides for broadleaf weed control until after the grass has germinated and
developed five leaves.

Weed Control

Weeds are among the first plants to recolonize after a fire. In many instances they are not a
problem. However, if the weeds are listed as noxious, they must be controlled. Noxious weeds
displace native plants and decrease wildlife habitat, plant productivity, and diversity. They can
spread downstream or into agricultural areas, resulting in high control costs. Control of noxious
weeds is best accomplished through an integrated plant management system that includes
chemical, biological, mechanical, and cultural controls.

Spread straw over seeded area to prevent erosion

Straw provides a protective cover over seeded areas to reduce erosion and create a suitable
environment for revegetation and seed germination. If possible, the straw should be crimped into
the soil, covered with plastic netting or sprayed with a tacking agent. If you can only broadcast the
straw, do so; it's better to have some coverage than none at all. The straw should cover the entire
reseeded section and extend into the undamaged area to prevent wind and water damage. Care
must be taken to insure that you use only certified weed-free hay straw to avoid spreading
noxious weeds. (Contact the State Department of Agriculture for a listing of Certified Weed Free
Hay growers.)

Straw should be applied to a uniform depth of two to three inches. When applied at the proper
density, 20 to 40 percent of the soil surface is visible. One typical square bale will cover about
800 square feet. (Figure 1.)
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Figure 1 Application of straw to prevent erosion control (graphic courtesy of Natural Resources
Conservation Service).

Contour Log Terraces

Log terraces provide a barrier to runoff from heavy rainstorms. Dead trees are felled, limbed, and
placed on the contour perpendicular to the direction of the slope. Logs are placed in an
alternating fashion (Figure 2.) so the runoff no longer has a straight down slope path to follow.
The water is forced to meander back and forth between logs, reducing the velocity of the runoff,
and giving water time to percolate into the soil. Felling of trees can be dangerous and is best
done by a professional logger or arborist.

Felling of trees to form log terraces.

Logs should be 6 to 8 inches in diameter (smaller logs can be used) and 10 to 30 feet long. The
logs should be bedded into the soil for the entire log length and backfilled with soil so water
cannot run underneath; backfill should be tamped down. Secure the logs from rolling by driving
stakes on the downhill side. It is best to begin work at the top of the slope and work down. (It is
easier to see how the water might flow by looking down on an area to better visualize the
alternating spacing of the logs.
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Figure 2. Contour Log Terrace. These barriers are an effective, first-year treatment for
hydrophobic soils, low ground cover density, and severely burned areas (graphic courtesy of
Natural Resources Conservation Service).

Straw Wattles

Straw wattles are long tubes of plastic netting packed with excelsior, straw, or other material.
Wattles are used in a similar fashion to log terraces. The wattle is flexible enough to bend to the
contour of the slope. Wattles must be purchased from an erosion control material supplier.

Straw wattles are used in a similar fashion to log terraces
Silt Fences

Silt fences are made of woven wire and a fabric filter cloth. The cloth traps sediment from runoff.

These should be used in areas where runoff is more dispersed over a broad flat area. Silt fences
are not suitable for concentrated flows occurring in small rills or gullies. Silt fences are made from
materials available at hardware stores, lumberyards, and nurseries. (Figure 3.)

Perspective View
Woven wire fence (14 ga. man., max. 6

10 Pl . . 0 2. .-". mesh spacing) with fiter choth over
E— 4 & ~36 min, fence posts,

aight of filee
18 min
fin,
Section View 36 . e pest
Wieven wire fonce (14 ga, min,, max. § | T
mash spacing) with lilker cloth aver
20 .
Tlew l -~ Undisiurbed
¥ ground
Embsod flter cloth ¥
16 min
min. 8 it &
ground

Figure 3. Silt fences are suitable for areas where runoff is in the form of “sheet flow” (graphic
courtesy of Natural Resources Conservation Service).
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Straw Bale Check Dam

Straw bales placed in small drainages act as a dam — collecting sediments from upslope and
slowing the velocity of water traveling down the slope. Bales are carefully placed in rows with
overlapping joints, much as one might build a brick wall. Some excavation is necessary to ensure
bales butt up tightly against one another forming a good seal. Two rows (or walls) of bales are
necessary and should be imbedded below the ground line at least six inches or held in place by
stakes or rebar driven into the soil. Again, make sure the straw bales that are purchased for use
are certified as weed free. (Figure 4.)
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Figure 4. Straw bale check dam: diagram for construction and placement
Water Bars and Culverts

Bare ground and hydrophobic soils left after a fire increase water runoff. This requires
intervention to channel water off of the burned area and release it to the streams below. The two
most common structures to do this are culverts and water bars. Determining the type of drainage
practice to use depends on the soil, type of road use, slope, speed of vehicles, season of use,
and amount of use.

Culverts

It is best to engage a professional engineer to assist with the design and construction of culverts.
These professionals are able to determine the size of the drainage area and the amount of runoff
for rainfall events of varying intensity that require culverts. Once sized, culverts must be installed
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properly at the correct locations. Installing more culverts than previously existed before the fire
may be required. The inlet sides must be regularly maintained to prevent sediment and trash from
plugging the pipe. It is common practice to armor the ground at the outlet end with rock riprap in
order to dissipate the energy of the discharged water and to spread it over the slope below. The
inlet side can have a drop inlet so as to allow sediment to settle out before water enters the pipe.
Armoring the inlet side with rock will also prevent water from scouring under and around the pipe
and flowing under the road.

To be effective, culverts must be installed properly and at proper locations.
Water Bars

Water bars are berms of soil or bedded logs that channel water off roads and trails to avoid the
creation of gullies. Water bars are angled down the slope to the outlet side. These bars can divert
water to a vegetated slope below or redirect it to a channel that will take it to a culvert. On-site
soils and the road grade will dictate spacing. (Figure 5.)

Waterbar —
Top view

Waterbar -
Cross-section

———— — — — — — o

G

Figure 5. Waterbar construction for forest or ranch roads with little or no traffic. Specifications are
average and may be adjusted to conditions.
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. Bank tie-in point; cut 6 inches to 1 foot into the roadbed.

. Cross drain berm height 1 to 2 feet above the roadbed.

. Drain outlet cut 8 inches to 16 inches into the roadbed.

. Angle drain 30 to 45 degrees downgrade with road centerline.
. Up to 2 feet in height.

. Depth to 18 inches.

. 3t0 4 feet.
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Appendix 3: Examples of other Commercial Options: Bankets,
Mulches and Straw Wattles

Vegetation enhancing mats and blankets
S| Geosolutions, www.fixsoil.com:

Geosolutions offers vegetation enhancing mats #éantkbts, both short and long term solutions to help
vegetation become established.

Reinforcement is the only way vegetated channels and slopes can stand up to storm water. And
Landlok TRMs with advanced X3 fiber technology give you two key advantages over traditional
hard armor products like rock riprap and concrete. First, their unique fiber shape and 3-D pattern
create a thick matrix of voids that trap seed, soil and water in place for quicker, thicker vegetation
growth. Then they provide additional reinforcement that doubles your vegetation’s natural erosion
protection abilities. Unlike ECBs, these flexible, three-dimensional reinforcement systems remain
a permanent part of your application, anchoring mature plants to the soil for superior, long-term
erosion resistance.

LIMITATIONS
Landlok TRMs are not recommended for the following applications:

» Continuous flow channels

* Unfertile soils

* Unvegetated applications

» Severe slopes

»  Critical structures, where higher factors of safety are required

Mulches (http://www.hydrograsstech.com/Portal/Page.asp28p¥

In response to today's standards for environmental management and soil stabilization, site
managers are seeking safe, non-toxic, effective products that are economical.

GeoMatrix is a premium wood mulch that is customized to a site's specific soil composition. Soil
samples collected from a site are analyzed in our laboratory to determine their electromagnetic
and chemical profiles. Once the profiles are determined, a proprietary blend of additives,
selected to complement the soil's composition are combined with the GeoMatrix base to create
a customized product that is durable and can provide maximum soil stabilization.

Testing the soil from the application site and tailoring the blend to complement it is a radical yet

logical approach that stands in contrast to off-the-shelf, one-size-fits-all, pre-mixed products that
are so prevalent in the erosion control marketplace. Innovative, long lasting, and economical
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GeoMatrix is acknowledged by industry experts as being the NEXT GENERATION of effective
erosion control.

Our Premium Wood Mulch + Organic Bonding Agents sprays on like a mulch, but dries to form a
porous, breathable, and water insoluble mat that bonds firmly with the soil, prevents erosion,

and saves time and money. Easy to mix, easy to apply, no cavitation, no tenting or rilling, no
staples or stakes, does not hurt wildlife or fish.

GeoMatrix Il combines the low cost and ease of application of hydroseeding, the protection of a
blanket, and the advantages of a mulch. GeoMatrix Il consists of premium Northern Softwood
fibers, a natural guar gum tackifier, and a proprietary crosslinking agent. Our mat protects seeds
and enhances germination then decomposes over time into carbon dioxide and organic matter
to further aid in plant development.

Straw Wattle Http://mwww.ssseeds.com/ecb/product_sid.tml

We encourage you to order our Greenfix America® Straw Wattle Slope Interruption Devices
(SID) for your next job.

SIDs are manufactured from straw wrapped in tubular black plastic netting. These rolls are
approximately 8 inches in diameter by 20 to 25 feet long, and are staked in place along the
contour of newly constructed or disturbed slopes. The SIDs reduce soil creep and sheet and rill
erosion until permanent vegetation gets established.

They are a relatively low-cost solution to erosion problems, can replace silt fences or straw
bales, and store moisture for vegetation planted immediately upslope.
The plastic netting eventually photodegrades, eliminating the need for retrieval of materials after
the straw has broken down.  The straw becomes incorporated into the soil with time, adding
organic material and retaining moisture for vegetation.
Straw wattles last an average of one to two years, an important factor when planning your job.
For more information, call (805) 684-0436 or go to http://www.ssseeds.com/ecb/product _sid.html.
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Appendix 4: Article on Soil and Hydroseeding

SOIL EROSION & HYDROSEEDING
The Secret Life of Soill

by Loren Morris

3/04/05

http://www.soilerosiononline.com/html/mar05/secretl ifemar05.html

Typical construction begins with the earthwork. The ground surface is scraped, picked up
and the dirt placed where an embankment might be needed. Rarely is the topsoil from a large
earth moving construction project saved and replaced. What is left after construction to grow
vegetation in has never been exposed to air or light and has little or no nutrient value. Stripped of
this valuable top layer, which contains many essential nutrients, the sterile soil left behind is
not able to sustain plant life. Construction, mining and land reclamation sites, landfills, and
hillsides are all harsh environments in which to grow and maintain plant life. According to the U.S.
Department of Agriculture, we lose more than two billion tons of topsoil each year to erosion. This
thin layer of topsoil, common to the earth’s crust, is rich in bacterial biomass and mycorrhizae
(fungal growths on the roots of plants that make soil nutrients available to plants.) Nutrient
cycling, and the sustainability of plant growth, is in a large part controlled by a bacterial biomass
that includes these root algae.

The loss of this bacterial biomass and the loss of certain nitrogen fixers during
construction makes it difficult to reestablish vegetation on the exposed subsoil. For this reason,
cut and fill slopes exposed during construction will usually not fully revegetate and thus remain
sparsely populated. What you add or don’t add to the soil in terms of fertilizers or amendments
can determine the success or failure of the project. So how do we know what to add to the soil to
promote the strong plant root systems that keep the soil where it belongs? The goal is to first
assess your soil with a soil test. This will identify mineral deficiencies and provide the necessary
answers to what type of soil you are working with. A standard soil test will include determinations
of soil pH, salinity, sodium content, boron hazard, lime content, organic matter and soil texture.
Your soil test will also include the available nutrient levels, with the lab suggesting either
organic/or chemical soil amendments. The applicator will then be able to choose the right soil
amendment and dosage to fit your soil situation. Soil assessment will always be site specific, as
there is not a site or soil that is created equal. If a soil deficiency is found, then that deficiency
must be corrected for the soil to function and help establish vegetation. A functioning soil is a
widespread ecosystem that consists of rock, minerals, mycorrhizae, nematodes, protozoa,
arthropods and earthworms all interacting, and each providing a vital function for healthy soil.
When your soil has this type of balance, fence posts will sprout.

A functioning soil will have these attributes:
It must help retain nutrients
Be able to transport the retained nutrients to the plant
Produce hormones that help plants grow
Decompose organic matter into humus
Protect the roots from disease
Act as a glue to hold soil particles together
Will remain stable on steep slopes without mechanical aids
Will not erode from rainfall
Filter out pollutants

There are two broad categories of soil amendments: organic and inorganic. Organic

amendments are any materials that have ever been alive either as a plant or an animal. Nutrients
from organics are not immediately available to the plant. Soil microorganisms are needed to
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change nutrients, through bacterial action, into forms the plant can use. Organics will provide a
steady supply of nutrients over a fairly long time. Organics are primarily a source of nitrogen and
trace elements, but some will provide some phosphates and potash. Organic amendments
include sphagnum peat, wood chips, grass clippings, straw, compost, manure, biosolids,
sawdust, and wood ash. Organic amendments increase soil organic matter content and offer
many benefits. Organic matter improves soil aeration, and water infiltration, as well as the soils
water and nutrient holding capacity. Inorganic amendments are either mined or man-made
materials. They include vermiculite, perlite, rubber chunks, pea gravel and sand.
Quick Facts...

Soil amendments improve the physical properties of soils.

Amendments are mixed into the soil. Mulches are placed on the soil

surface.

Soil amendments increase water and nutrient holding capacity and improve

aeration and water infiltration.

Soil microbiology controls over 80% of all soil chemistry

Wood products can tie up nitrogen in the soil

Do not add sand to clay soils, it creates a soil structure similar to

concrete.

Without the use of some type of soil amendment, projects with topsoil deficiencies will
continue to fail, and will continue to cost states and municipalities monies that might be better
spent on other fiscal projects. Advances in soil research and technology have led to the
development of organic soil amendments that will stimulate soil microorganism growth, such as
mycorrhiza and other beneficial bacterias. The surface medium on many of these disturbed sites
are void of topsoil and is made up of decomposed granite in uneven particle sizes. This substrate
has a low moisture holding content, is very erosive, and shows extreme prejudice towards plant
life. The use of soil amendments for revegetation purposes has greatly increased the chances for
establishment of the native vegetation on these difficult sites.

Research has concluded that there are eight key factors to consider on your revegetation
project to ensure success:
. Site Evaluation
. Soil Testing
. Soil Microorganisms
. Nutrient Balance
. Soil Stabilization
. Seed Species Selection
. Application and Monitoring
. Moisture

O~NO U WNBE

1...Site Evaluation

A thorough study of the areas weather conditions, the project’s elevation, slope
if any, as well as the suns directional aspect must all be weighed to develop a successful plan to
revegetate and stabilize your site.

2...Soil Analysis
Evaluating the soil will provide information on any deficiencies and imbalances, allowing
you to choose the proper soil amendment and dosage to fit the soil situation.

3...Soil Microorganisms

If the soil is sterile, as is the case much of the time, it will have little if any micro-flora or
mycorrhizae present. For any sustainable plant growth, it is vital to the projects success to
stimulate the mycorrhizae fungus growth. This can be accomplished with a bio-stimulant and
organic soil amendment that can provide soil enzymes, humic acid, and cytokinins, a plant
hormone that regulates cell division, thus stimulating mycorrhizae growth and giving the plants
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the added boost to establish themselves. The application rates will be site specific and vary
greater with the product being used and can range from mere ounces to gallons per acre.

4...Nutrient Balance

For many plant species, adding a synthetic fertilizer is not recommended because it can
harm the soil organisms needed by the native plants. Instead, choose a product with a high
organic content, long term release of nitrogen, potassium and phosphorous and a high calcium
content. This product is applied during the hydroseeding phase.

5...Soil Stabilization

On steep slopes where seed and soil erosion will be a concern, adding a soil stabilizer
(tackifier) will bind the seed and soil amendments to the hillside. This product is also applied
during hydroseeding.

6...Seed
Since the goal is to establish perennial vegetation and prevent soil erosion, native
species known to do well at similar sites, disturbed or not, should be used.

7...Application
On steep slopes, one-step hydroseeding is an obvious choice for applying seed, organic
amendments, composted mulch and soil stabilizer in a cost effective manner.

8...Moisture
Use plants that have the ability to survive what your specific jobsite will throw at them,
whether it is sporadic and limited moisture or high moisture.

The weak link factor is simply that one’s level of plant growth and plant establishment will
correspond to the weakest link in the process of field implementation. For many reasons, erosion
control professionals sabotage themselves with low bids that skip many of the key factors that will
ensure good plant establishment and a successful project. What the public ends up with is a
failed seeding job that is ultimately judged as poor at best, and gives both the erosion control
professional and the project a black eye. The soil erosion control professional is currently only
responsible for getting plant growth started. The industry as a whole, from the designer to the
contractor should start considering what happens to the soil after the construction phase.
Perhaps the contractor could provide a secondary contract that would include an on-going
maintenance program to ensure plant establishment. Maintenance itself, would be reduced to
next to nothing if a good layer of living soil was installed at the start. If the soil erosion control
managers were responsible for a longer term of plant establishment and growth, they would be
accountable for building and establishing a living soil system that could continue to support plant
life.

©2003 Soil Erosion & Hydroseeding
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APPENDIX C
SAMPLE GREEN AREA MAP
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APPENDIX D
INFORMATION SUMMARY ON COMPOSTING
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CONALEP - SONORA

Plantel Nogales ELABORACION DE COMPOSTA

OBJETIVO

CREAR EL HABITO DE RECICLAR LA BASURA ORGANICA EN A COMUNIDAD,
FORTALECIENDO LOS ASPECTOS DE CULTURA Y EDUCACIOMNMTEGRAL.

QUE ES UNA COMPOSTA?

ES UN ABONO ORGANICO DE EXCELENTE CALIDAD PARA LOBRBOLES Y
PLANTAS DE JARDIN.

BENEFICIOS:

1.- MEJORA LA ESTRUCTURA, TEXTURA Y VENTILACION DH.A TIERRA.

2.- CONTIENE NUTRIENTES Y ELEMENTOS ESENCIALES PARAAS PLANTAS.

3.- FERTILIZA LA TIERRA.

4.- REDUCE EL USO DE FERTILIZANTES QUIMICOS. CON ED, AHORRAS DINERO
Y AYUDAS A EVITAR QUE SE ARROJEN DESPERDICIOS QUIRDS A LOS RIOS.
5.- REDUCE EL USO DE AGUA DE TU JARDIN.

6.- REDUCE LA PRODUCCION DE BASURA.

INGREDIENTES DE UNA COMPOSTA

EN TU COMPOSTA PUEDES USAR:

1.- PAN

2.- RESTOS DE CAFE

3.- CASCARAS DE HUEVO

4.- PULPA O CASCARA DE FRUTAS

5.- VEGETALES

6.- CASCARAS DE NUEZ, CACAHUATES, ETC.
7.- PASTO Y HIERBA

8.- HOJAS, FLORES Y TALLOS

9.- PAPEL (NO MUCHO)

10.- HOJAS DE TE

11.- ESTIERCOL DE VACAS Y CABALLOS
PERO NUNCA LE AGREGUES:

1.- HUESOS

2.- ESTIERCOL DE GATO O PERRO

3.- POLLO Y AVES

4.- CARNE Y PESCADO



5.- ESPINAS DE PESCADO
6.- ACEITES VEGETALES

7.- GRASA ANIMAL

8.- ADEREZOS DE ENSALADAS
9.- PLASTICOS

10.- FIBRAS SINTETICAS

EL COMPOSTERO

EL COMPOSTERO ES UN RECIPIENTE DONDE SE JUNTARAN E@®ESECHOS
ORGANICOS. HAY DIFERENTES FORMAS DE HACER UN COMPODISRO:

BOTES DE BASURA DE PLASTICO: PERFORA 100 AGUJEROE D.5 CM. EN TODA SU
SUPERFICIE

TAMBOS DE 200 LTS.: DE PREFERENCIA PINTARLO DE CORINEGRO, HACER
PERFORACIONES EN EL FONDO Y A LOS LADOS.

OTROS MAS SENCILLOS: UN HOYO EN EL PATIO, CILINDROE MALLA DE
ALAMBRE, DE BLOQUES, MADERA, ZANJAS, SURCOS EN EIARDIN, ETC.

¢, CUALES SON LOS PASOS A SEGUIR PARA LA ELABORACION
DE LA COMPOSTA?

EXISTEN DIVERSOS METODOS PARA OBTENER COMPOSTAGQONTINUACION SE
PRESENTA EL MAS SENCILLO:

PRIMER PASO:

SE COLOCA EN EL FONDO DEL COMPOSTERO UNA CAPA DE BRRIN. ESTE
IMPIDE LA LIBERACION DE MALOS OLORES Y ABSORBE EL ECESO DE
HUMEDAD.

SEGUNDO PASO:

SE COLOCA UNA SEGUNDA CAPA CON LOS DESECHOS ALIMEMNTIOS, SI ESTOS
ESTAN MUY SECOS AGREGAR UN POCO DE AGUA PARA MANTHYR LA
HUMEDAD.

TERCER PASO:

DEPOSITAR LA SIGUIENTE CAPA DE DESECHOS DEL JARDI(MOJAS SECAS, RAMA
SECA, TALLOS, FLORES ETC.), SI ESTOS ESTAN MUY SES@®GREGAR UN POCO DE
AGUA PARA MANTENER LA HUMEDAD.

CUARTO PASO:



ANTES DE DEPOSITAR LA SIGUIENTE CAPA DE DESECHOS MENTICIOS, ES
RECOMENDABLE REVOLVER Y HUMEDECER LAS ANTERORES YIBEMPRE
REMATAR CON UNA CAPA DE ASERRIN SECO.

QUINTO PASO:

AUNQUE NO HAYA DESECHOS ALIMENTICIOS QUE AGREGAR, BBE AIREARSE
CUANDO MENOS CADA SIETE DIAS, PARA PERMITIR LA LIBRACION DE LOS
GASES, PRODUCTO DE LA DESCOMPOSICION Y PARA PROPOBRAR OXIGENO A
LA COMPOSTA.

SE AIREA, VACIANDO EL CONTENIDO A OTRO CONTENEDOREVOLVIENDO CON
UNA PALA'Y SE ROCIA CON UN POCO DE AGUA, SOLO PARMANTENER LA
HUMEDAD.

SI PRESENTA MAL OLOR AGREGAR MAS ASERRIN.

SEXTO PASO: ,
CUANDO ESTE CASI LLENO, SE TERMINA CON UNA ULTIMA @PA DE ASERRIN Y
SE EMPIEZA A LLENAR OTRO COMPOSTERO. SE SIGUE REV@ENDO CADA SITE
DIAS.

SEPTIMO PASO:

LOS DESECHOS ALIMENTICIOS SE CONVERTIRAN EN COMPOSENTRE LOS DOS
O TRES MESES, DEPENDIENDO DE LA NATURALEZA DE LOSHSPERDICIOS. ESTO
SERA, CUANDO EL PRODUCTO SE OBSERVE HOMOGENEO, CABBSCURO Y
DESMENUZADO. SE RECOMIENDA CERNIR A LOS DOS MESESEA COMPOSTA. EL
PRODUCTO DEL CERNIDO, SE PUEDE UTILIZAR Y LO QUE DA EN EL
CERNIDOR SE PUEDE INCORPORAR A OTRO COMPOSTERO.

EL PRODUCTO RESULTANTE (LA COMPOSTA), SE UTILIZA Q@0 ABONO, YA QUE
CONTIENE TODOS LOS NUTRIENTES QUE SE NECESITA PARXUDAR A CRECER
A LAS PLANTAS. SE PUEDE USAR EN MACETAS O JARDINEBIEZCLANDOLA CON
LA TIERRA.

SI NO HAY PLANTAS EN TU CASA, ES EL MOMENTO DE EMREAR A SEMBRARLAS,;
S| POR ALGUNA RAZON NO ES POSIBLE, ENTONCES SE PUEBEGALAR EL
EXCELENTE ABONO, INTERCAMBIAR O DEPOSITAR EN PARQUEO JARDINES DE
TU COLONIA.



APPENDIX E
COMPOSTING GUIDE

87



A Composting Guide

Prepared By:
Justin Gaines



A Brief History of Compost

Composting, what is it? Simply put, compostingie tomplex biological process of the
decomposition of organic materials into a nutriéctt soil conditioner. Composting
occurs naturally and regularly in nature as a wiagplenishing soil and recycling
energy. A beautiful example is that which takexglan the floor of a coniferous forest.
The first layer consists of undecomposed, or fresfianic materials such as pine
needles, leaves and bark. As you go deeper intoacessive layer, the material,
through the process of decomposition, begins tk less like its counterpart on top, and
more like a dark, earthy, humus material (Figl.1).

CRWUN§

Figl.1

Although nature’s way can take up to a year, dejpgnoin the methods that are
used, compost can be made available for use witbktra few weeks. Historically,
composting has been used primarily as a soil cmmdit for insuring soil fertility to
sustain intensive agricultural practices. More eamorary uses of composting are to
reduce the amount of recyclable organic materiaisgoentombed in quickly-filling
landfills (it is estimated that by 2009, 80% of therent landfills in the United States
will be full), to turn human waste sludge into nimxic, eco-friendly material and as an
alternative form of energy.

Two examples of using compost as an alternatike fof energy are 1) as a
means to increase the temperature in a greenhads®) as a form of home heating.
Because the temperature of a compost pile can gaghrds of 150° F (65.5° C), a large
pile inside of a moderately-sized greenhouse ragli@hough heat to either help maintain
a warm temperature or help increase the temperaisra form of alternative energy for
heating a house, large compost piles have beetedregabasements with PVC piping
(filled with water) running through the pile anddbighout the house. The extreme
temperature of the pile heats the water causit@yraidiate warm energy as it circulates
throughout the plumbing.

The first recorded use of compost, in the praatigelacing manure on crops for
the benefits of its high nitrogen content, was rded in the Mesopotamian Valley on



cuneiform tablets from the Akkadian Empire 1,008rgebefore the birth of Moses
(Figl.2).

Figl.2

It is thought that humans first discovered the ffienhef using manure on crops
through the observation of prolific flora growttoand manure piles. The Akkadian
Empire eventually fell to the Babylonian Empire,igéhfell to the Syrian Empire.
Despite a cycle of conquering and egregious lossilbfiral knowledge, the knowledge
of composting from each previous Empire was asatedl by the conquering Empire and
built upon. This indicates the recognition of corsipas a valuable resource for
maintaining agriculturally intensive arable land.

The Tribes of Israel, the Greeks and the Romanssalll composting practices.
The first recorded compost recipe was developeal Rpman statesman, scientist and
farmer named Marcus Cato. In America’s prehistbigtive Americans were known to
use compost on their crops, as were the early Earopettlers. American historical
figures such as George Washington, Thomas Jeffensdrdames Madison were all
known to be proponents of composting, boastingnisrtance for soil fertility.

Throughout at least the last 4,500 years of hystaumans have relied on compost to
sustain their agricultural way of life. It was nottil the 19th century that composting
began to decline in prevalence in America and lreoparts of the world. This resulted
primarily, in America, from people moving westwavtiere land was very fertile and,
from the perception of many, that there simply wasnore need to compost. The second
reason, globally, was the introduction of chemfedilizers, which began to become
substitutes for organic methods of farming.

Originally, it was thought that plants actuallg &umus for their nutrients until a
German chemist named Justus von Liebig disproviedl840. In his worlOrganic
Chemistry in its Application to Agriculture and Riglogy, he demonstrated that plants
could absorb their nutrients from certain chemigalsolutions. Since humus was not



water soluble, he disproved the humus theory. $pasked the belief that to stimulate
plant growth, all that was needed was the addiifochemical solutions, hence the
beginning of the chemical agricultural and chemfedilizer revolution. With our
current understanding of soil structure, level aénmand macro-nutrients, organic
composition, and with chemical fertilizers failibgaddress these soil needs, causing
massive erosion, increasing insect resistancexto pesticides, contributing to
groundwater and surface water contamination amavarall decrease in plant and soil
fitness, organic farming has seen a resurgendeitast 50 years with high emphasis
placed on composting for soil conditioning.

This resurgence is primarily the result of Sir &tbHoward. Howard is considered
the father of the modern organic farming methodaAgitish government agronomist,
he spent 29 years in India, ending in 1934, stuglgigricultural practices. In 1940, he
published his groundbreaking researksh,Agricultural Testamentvhich became the
basis for organic farming. In his work, he placesemely heavy emphasis on
composting as a way of ensuring soil fertility ancreasing crop yields with greater
nutrient value.

What's in a Soil?

Land constitutes only 25% of the earth’s surf&fethis 25%, 50% is not arable
due to geographical and climatological impedimenuish as extreme climates,
mountains, glacier coverings and vast barren dedeftthe remaining 12.5%, 40% has
limited use because of difficult terrain, unfavdeablimate and poor soil fertility. What
land is depended on for reliable food productionstitutes the remaining 10% (2.5% of
earth’s total land). This 2.5% of land competedwities, landfills, urban sprawl and
inefficient meat production; all serving the eastburgeoning population of 6 billion
people (Levin, http://soil.gsfc.nasa.gov/app_saikoil.htm).

Dr. Elissa Levin, from NASA’s Goddard Space Fligtgnter, explains soil’'s
importance for humans and other animals becawsssies as a medium for crop
production; a source of natural materials for cartgton, medicine and art; it filters
water and waste; serves as a medium for plant riwe base of all food-webs); it is
home to many organisms; and it produces and abgad®s (Levine,
http://soil.gsfc.nasa.gov/solllet/elisalet.htm).

Levine simplifies the process of making soil agsisting of five factors: the parent
material, climate, topography, biota and time (lbevi
http://soil.gsfc.nasa.gov/soilform/parmat.thfmParent materials are the primary sources
for the foundation of soil: organic materials, bmak, and deposits of volcanic, wind and
glacial activity. The most notable by-productsloé parent materials are the minerals
produced. Climate is responsible for the weathenghe breaking down, of the parent
materials into much smaller units (minerals). Weatig comes from a variety of sources
such as heat, cold, wind, ice and water. Biothesarganic matter present during the soil
formation process: plants, micro and macro-orgasisrhe topography helps to
determine what type of environment the soil wilifioin. Determinants include altitude
and slope, both of which help determine deposihadions. The final factor, time,



determines the type of soil production. The s@lety produced range anywhere from
fertile to unfertile soils, and vary in the proports of sand, silt and clay that are present.
This process of soil formation operates at a rdbout one inch of soil produced every
500 years. The soil structure is determined byctimabination, quantity and quality of

the factors above (Table 1.1, Levidtp://soil.gsfc.nasa.gov/pva/propl.htm

Granular : Resembles cookie

Blocky: Irregular blocks that

crumbs and is usually less thafusually 1.5 5.0 cm in diamete

0.5 cm in diameter. Commonly|
found in surface horizons wher
roots have been growing.

Prismatic: Vertical columns of
sdl that might be a number of ¢
long. Usually found in lower
horizons.

Columnar: Vertical columns of
soil that have a salt "cap" at thé
top. Found in soils of arid
climates.

Platy: Thin, flat plates of soil
that lie horizontally. Usually
found in compacted soil.

Single Grainec: Soil is broken
into individual particles that do
not stick together. Always
accompanies a loose consister
Commonly found in sandy soils.

1ICe.



Massive: Soil has no visible
structure, is hard to break apar
and appears in very large clods

Table 1.1

The level of nutrients found in the soil help detme the level of soil fertility for
plant growth. Types of macronutrients that are irtgod for plants include: nitrogen-
important for the synthesis of proteins and chlbsdl phosphorus-important for the
synthesis of enzymes and the storage of energgspoim-important for the control of
water use through osmosis; carbon-important fosgmhesis of carbohydrates for
strengthening the plant. Types of micronutrientd ire important for plants include:
copper-important for the synthesis of certain enzytihat are responsible for
photosynthesis; molybdenum-important for nitrak@afiion; and boron-important for cell
division.

For more information on soil see Vogt, 2005.

Benefits of using compost

The benefits of using compost over chemicallfegis are immense: 1) soil
conditioning, 2) drought resistance, 3) erosionticn4) an extremely high source of
plant nutrients, 5) bringing soil pH into balaneel&) reducing reliance on chemical
fertilizers and petroleum for food production.

One, unlike chemical fertilizers, compost helpgdsoil structure by increasing the
amount of organic matter in the soil. Individuattpdes of sand, clay and silt group
together to form larger units called aggregates.&ggregates form when fungi grow on
organic material, then soil bacteria come alongtamlthe fungi into cementing agents
which bind the soil particles and create the doilcture. It is the shape of these
aggregates that determines the solil structure ltidgdertile soil has the granular
structure (Table 1.1). Efficient aggregate formatiio the soil promotes aeration, water
drainage and water retention. Healthy soil streectllows for a thin film of moisture to
develop on the surface of each granule within Hwegate where plant roots utilize the
thin film of moisture. Poor soil structure limitsat use by limiting space, air and water.




For example, compost will help increase water drgénif mixed with clay soils, and will
increase water retention when mixed with sandyssoil

Two, using compost makes plants more droughttesgisWith good soil structure,
water remains on the surface of the granules losgeoots can access it even after
periods of no rain. Chemical fertilizers do not\pde this benefit.

Three, using compost also helps prevent erosimsi@n results from wind, water
and intensive agricultural practices. As statedthg soil is bound together through
organic matter as well as the presence of microusgss. As the level of organic matter
and microorganisms in the soil decreases, thebsgibmes more susceptible to erosion
through wind water and intensive agricultural picesg. In this model, severe erosion is
the end result of a decrease in sail fertilityxtginine percent of all erosion in the United
States is linked to agricultural practices. Forrgyane pound of food consumed in the
United States, 22 pounds of topsoil are lost (MastiGershuny, 1992). Having strong
soil structure, created by organic matter and noigganisms working to bond soil
particles together, makes the soil more resistaatdsion from wind, water and intensive
agricultural practices.

Four, compost is an excellent source of nutrigbtemical fertilizers provide a high
dose of nutrients for the plant's immediate uset &loof this is used and much of it is
leached out and contaminates ground and surfa@s.wgiplying compost to soil turns it
into a storehouse of nutrients. These nutrientsedeased slowly at a rate consumable by
the plant. As temperatures increase, so does gtamtth and energy requirements. At the
same time, microbial activity in the soil incregs@ganing that more nutrients are
naturally released when they are needed.

Five, because chemical fertilizers give the addrge dose of chemical nutrients,
and plants do not use all of the nutrients, muctheim are leached out into our ground
and surface water. In 1984, 134 pounds of chemit@gen were applied per acre for
corn production in the United States. Thirty-fivergent of the nitrogen applied and 15-
20% of the phosphorus and potassium applied ttatieis lost because it is applied in
amounts greater than the plants can absorb. Niteattd other substances in chemical
fertilizers have been linked to nitrogen poisonic@ncer, deterioration of healthy soil,
the destruction of earthworms and other benefroiato and macro-organisms. Chemical
fertilizers have also been known to alter the vitaand protein content of some crops
making them more vulnerable to disease and deagé#seir nutritional value.

When applied to soil, compost is effective at rai#ing toxins. For example,
compost can reduce the heavy metal toxicity ofsthig as well as bring the soil pH back
into balance. Chemical fertilizers do not do this.

And most importantly, the use of compost redueéance on chemical fertilizers and
petroleum. The foundation of the chemical agricaltand chemical fertilizer industry
rests on the assumption that what a plant remawes the soil can be analyzed and
replaced in chemical form. Chemical fertilizersdgashort-term, rapid growth for taste,
disease resistance, a decrease in nutritional woatel long-term gain in soil structure.
Applying 134 pounds of nitrogen fertilizer per aceguires 51 gallons of gasoline per
acre for application. Increases in the use of chahfiertilizers continue to make the land
less and less arable creating an even greaterto@edtinue using more of the chemical
fertilizers. As this need increases, so does dianee on petroleum to apply the
fertilizers. As nonrenewable energy resources becmore limited, less accessible, and



more costly and our reliance on chemical fertiszeecomes greater, the use of energy
intensive chemical fertilizers will become even mexpensive with less food being
produced.

Composting Methods

Composting is done at two different levels: largale composting and small scale
composting. Large scale composting is usually dartke municipality level (such as
with human waste sludge), and by micro and macsinlegses. This section will deal
with small scale composting only. For more inforimaton large scale composting see
Haug, 1980Compost and Engineering: Principles and Practice

Now the question becomes, “What materials carobpgosted?” The answer to this
question is anythingMore common yard and household materials inclutgetables
and fruit scraps, lint, paper products, coffee gasj and yard waste such as leaves,
grass, hay, manurand weeds. One risk associated with using weetisisf the
compost does not attain a high enough temperaheeseeds will not be rendered sterile
and when applying the compost you will propagageviieeds.

Composting materials are divided into two categgrivet or green materials (high in
nitrogen content) and dry or brown materials (higharbon content). Examples of green
materials are fruit, vegetables, freshly cut g@adallen leaves, manure and coffee
grinds. Examples of brown materials are dry grassl@aves, lint, paper. It is the
combination of these materials that make the egoddgomposting possible. However,
too much brown material causes decomposition taroeery slowly (if this happens, just
add more green materials). Too much green mat&amtause an unpleasant odor (if this
happens, just add more brown materials). It is lisprecommended to have a 1:3 or a
2:2 ratio of green to brown materials. However, sbmes, you just have to work with
what you have.

It is important to remember that in composting, yoe creating the environment for
the micro and macro-organisms to work and livel'ims usually requires the three
necessities of life: air, water and food. Micro andcro-organisms feed on the organic
matter in the compost, and thus use and depleteattsr and oxygen content. It is this
process of “living” that produces the degradatioocpss (through their feeding). The
waste products create the storehouse of the ntdrileat further support the burgeoning
population of micro and macro-organisms that makeeixtraordinary soil conditioner.

Composting methodology can be divided into theg¢hmost common approaches:
anaerobic, aerobic and vermiculture.

Anaerobic Composting

! Meats, diary products, road kill and human watidge (human waste sludge is usually composted at
the municipality level) can all be composted, Ihetyt carry a greater risk with the attraction of anted
pest, increased foul odor and the production digggns harmful to human health. None of these are
recommended for personal, school or community ccatipg.

2 Be careful not to add too much manure due toigl hitrogen content. Too much nitrogen in the pile
when applied to plants and the root area can hamdots and destroy the plants.



Anaerobic composting takes place in an environmathiout air (actually, the first
half of the process is with air, but as it runs, @us not replenished). This is more of a
fermentation process. One of the main reasonsf@erabic composting is to reduce the
amount of nitrogen loss. One of the drawbacks seeybic composting is that it takes
much longer than aerobic composting and vermiceltlihere is also the production of
unwanted gases such as methane and hydrogen sililfielee are several ways to
compost under anaerobic conditions. One that fagmave had much success with is
covering the pile with a large black tarp and leant that way until the process is done.
Another method is to dig a hole in the ground alhd fvith waste or place the materials
in a plastic bag and seal them in an “air tightfitainer such as a trashcan.

Aerobic Composting

Aerobic composting, a much more popular and widslkd method, occurs with the
help of oxygen. Since the microorganisms are uskygen and water when they work to
decompose the organic material, “mixing” or “turgiins necessary to replenish the
oxygen supply. In addition water must be addedtddess from evaporation and the use
by microorganisms.

There are two ways to compost under aerobic tiongi a static pile or a managed
pile. Static composting means creating the pilelaading it alone, except for the
addition of new materials, until the decomposifacess is complete. This process
takes much longer but requires very little work.dda materials, just dig a hole in the
top of the pile, place the new organic matter wtlaind cover the hole. A managed pile
will require a little more time (at most, 20 minsit@ week), but the decomposition
process goes much faster. In addition to addingmaterials, be sure to turn the pile
once every week to replenish the oxygen supplyifemicroorganisms, as well as to add
water for proper moisture contérfconsistency of a wet sponge).

There are a variety of structures that can be wéesh aerobic composting (Figl1.3).
A basic and easy design is a cylinder form usinigkam wire or a trashcan with holes
drilled in the side and the bottom removed. Whédyeitomes time to turn the compost,
pull the cylinder off the pile and place it in amication, then just reload the material
into the cylinder in its new location. Another sture is the one bin system. This is
basically a three-sided bin that holds the compgstiaterial in it. Mixing the compost is
a little more difficult due to space restrictioni$iere is also the 3-bin system, the
“Cadillac” of composting bins. With three-bin sysig, you can have two piles going at
the same time. When it is time to turn the heap,jyst transfer one pile over to the next
bin and back again. An easy method is to just ataite right on the ground. The pile is
not contained and may be a little messy, but a astitgy container is not absolutely
necessary.

% Be sure not to add too much water, or the micraaigms will “drown.” If this happens, before the
decomposition can began again, the pile has toudtrand there is a lag time while the pile becomes
populated with microorganisms.



For the serious composter, a series of
turning bins will allow for turning on
a schedule

Figl.3

When adding materials under either aerobic or ratéeconditions, there are two
main methods: layering and mixing. Basically, laygiinvolves alternating layers
between green and brown materials and mixing iresjust throwing it all together. To
reiterate a previous point, when adding materitis,suggested to have a 1:3 or 2:2 ratio
of green to brown materials. For the real avid costgxs, there are a variety of specific
recipes one can find access to easily on the wiabe $he microorganisms feed on the
surface area of the organic material, the moreasarérea one has, the faster the
decomposition process, i.e., when preparing orgauaiterials, break them into smaller
pieces.

Vermiculture

“Worms have played a more important part in théoysof the world
than most persons would at first suppose.” -Ch&ybasvin (1881)

Charles Darwin was well ahead of his time in retpigg the importance of
earthworms as a form of ensuring soil fertility. Halized that their castings were loaded
with nutrients; which replenish the soil. Any plabat there is earthworm activity, two
benefits are provided: one, the burrowing actigitying a constant source of aeration for
roots to utilize; and two, wherever the worms bwirthey leave their nutrient rich
castings where ever they go. In Darwin's view,leaorms were the most important
species on earth, for without them, Earth's flocaud diminish and would no longer be
capable of sustaining the great level of biodigrsi

Vermiculture is the use of worms for the decompasiprocess. Earthworms are
capable of eating their own weight a day in sod arganic matter. The castings of this
endeavor contain 5-11 times the amount of nutrigrasthe soil originally contained
before it was eaten. The secretions in worms’ titaktracks chemically liberate micro
and macro plant nutrients. Earthworms tunnel thinaihg soil (increasing aeration for
root utilization) dropping the most nutrient riabofd for plants and trees wherever they
go. They are a great addition to any form of gaimggor agricultural practices.
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Earthworms, whether in a shoebox under the sink tub-sized container, quickly
decompose organic material creating exceptionaityient rich humus. The trick is to
maintain the environment that is conducive to wéwngevity. This requires a little bit of
research due to the fact there is a variety ohaamms, and each has different
requirements. For example, red worrharibricus rubellusand brandling worms
(Eisenia foetidathrive in warm temperatures, and field worrAidlobophora

caliginosg and night crawlerd umbricus terrestriswill die in warm temperatures but
will proliferate under cooler temperatures. In gahdf you have a 4'x6’ bin, you should
purchase about 1 thousand worms. If they are darathder optimal conditions, within
a year, they can multiply up to one million! Wheddang material to worm bins, it is
recommended to dig little holes or trenches ang the organic material within them.

Applying Compost

When applying compost, if the plant is alreadwkkshed, it is recommended to mix
the compost in with the top 2-3 inches of soil apcead it out up to three feet from the
stem of the plant (depending on plant size). fliagdpvhen planting, it is recommended

to mix it in with the soil at a 1:3 ratio of compds soil.
Below is a trouble-shooting guide for compostifglfle 1.2,
http://compostguide.com/).

happening. Pile
doesn't seem to
be heating up at
all.

2. Not enough oxygen
3. Not enough
moisture

4. Cold weather?
5. Compost is finisheg

rich sources like manure, grass clipping
or food scraps.

2. Mix up the pile so it can breathe.

3. Mix up the pile and water it with the
hose so that there is some moisture in {
pile. A completely dry pile doesn't
compost.

4. Wait for spring, cover the pile, or use
bin.

Problems Possible Causes Solution

Damp and warm| Pile could be too If you are only composting in piles, make
only in the small, or cold weather sure your pile is at least 3 feet high and 3
middle of the might have slowed |feet wide. With a bin, the pile doesn't
pile. composting need to be so large.

Nothing is 1. Not enough nitroge| 1. Make sure you have enough nitrogemn

he

Matted leaves or
grass clippings
aren't
decomposing.

Poor aeration, or lack
of moisture.

Avoid thick layers of just one material.
Too much of something like leaves, pay
or grass clippings won't break down wej
Break up the layers and mix up the pile
that there is a good mix of materials.

Shred any big material that isn't breakir
down well.

her
Il.
SO

g
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Stinks like rancid
butter, vinegar o
rotten eggs.

Not enough oxygen, O
the pile is too wet, or
compacted.

Mix up the pile so that it gets some
aeration and can breathe. Add coarse dry
materials like straw, hay or leaves to sgak
up excess moisture. If smell is too bad,
add dry materials on top and wait until if
dries out a bit before you mix the pile.

Odor like
ammonia.

Not enough carbon.

Add brown materials like leaves, straw,
hay, shredded newspaper, etc.

Attracts rodents,
flies, or other
animals.

Inappropriate material
(like meat, oil, bones)
or the food-like

material is too close t¢
the surface of the pile

Bury kitchen scraps near the center of the
pile. Don't add inappropriate materials to
compost. Switch to a rodent-proof closed
bin.

Attracts insects,
millipedes, slugs
etc.

This is normal
composting, and part
of the natural process

Not a problem.

Fire ant
problems.

Pile could be too dry,
not hot enough, or has
kitchen scraps too
close to the surface.

Make sure your pile has a good mix of
materials to heat up, and keep it moist
enough.

Table 1.2

The Ecology of Composting

The ecology of the compost pile is utterly fastimg Thanks to the diligent
inquisitiveness of chemical engineers and micragists, we are able to begin to
understand the complexity of the decomposition gsec

To keep it short and simple, as previously stated)post happens through a complex
biological process of degradation that is still completely understood. The seven main
ingredients necessary to make compost happen aedabic conditions are
microorganisms, macro-organisms, nitrogen and cambthe organic material, heat,
water and air. Inside of this compost amalgama@orentire ecosystem develops. At its
base are the primary consumers, the ones mairppmegle for the degradation of the
organic material. These are bacteria (Figl.4), f@iRigl.5), actinomycetes (Figl.6) and
protozoa(Figl.7).Bacteriaare single-celled organisms that come in a vanéghapes
including rods, spirals and spheres. They livedlocies and reproduce quickly. The
bacteria, fungi, actinomycetes and the protozoagheserganic material by excreting a
hydrolytic enzyme on organic matter that break®itn, allowing them to re-absorb
whatever nutrients they need. Bacteria are thengblewgest population in the compost
pile and the ones most responsible for the degradptocess due to their ability to eat
almost anything and to exist in a wide range ofgeratures. Other base consumers are
fungi. Fungi can be single-celled or multi-cellular ard divided between yeasts and
molds. They are mainly filamentous in shape andtmodest in middle range
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temperatures from 70-75° F (21.1°-23.8°C) in thepmst heapActinomyceteare
important in the formation of humus. Unlike bacahat just work in the top foot of sall,
actinomycetes work deep beneath the soil to brealndrganic matter making nutrients
available to the roots of the plant. Because antyoetes have the ability to produce
antibiotics, as their colonies grow, any bactdmsytencounter tend to die ofrotozoa
are single-celled organisms, the simplest formfef They compose the largest
population in the compost heap, but they are ofdhst importance.

13



DOCTOR FUN 95154

win are not those of the University of Chicaga

il
or the Universicy of Narth Carolina.

© Copyright 1994 David Farley, World rights reserved.
This cartoon is made available on the Internet for persoml viewing only.

jpinions exp

"Oh gawd - here comes Lenny with something he picked up off the
toilet seat!"

Fig.1.7

Secondary level consumers include roundworms (8)g$oil worms (Figl1.9),
beetles (Fig1.10) and mites (Figl.11), to namena fe

Figl1.9
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Figl.11

Tertiary level consumers include ants (Figl.12¢datory beetles (Figl.13), centipedes
(Figl.14) and pseudo scorpions (Figl.15).




Figl.15

One of the most defining characteristics of a gost pile is its change in
temperature. Three things influence the initial bondy-term temperature of the pile: 1)
the temperature of the organic matter added; 2pthside temperature of the
environment; 3) the surface area to mass fatifter an initial lag phase, the temperature
of the compost pile begins to steadily increasdtpeak, the temperature of the
compost pile can reach up to 150° F (65.5° C3. diuring this high temperature phase
that most of the decomposition in the pile takes@l After the majority of the
decomposition takes place, the temperature begisteadily decline and the pile enters
into the maturation phase (like aging a fine wiaebhe end of which the compost is
ready to use.

It is the activity of decomposition from the miorganisms that cause the change in
temperature. In the beginning, the pile becomesiladed with mesophilic
microorganisms. (those that live in moderate tewampees). These microbes attract the
secondary consumers that then attract the tet@mgumers. The change in temperature
results from an increase in the microbial actiatylegradation of the organic matter,
which increases their metabolic activity, whichregses the temperature of the pile.
During the temperature increase, the mesophilicahies and some of the macro-
organisms move to the outer edges of the pile wihéeooler and the center of the pile
becomes populated with thermophilic microbes (tltbaglive in hot temperatures). As
the temperature increases, the water content galgicontingent on the water present in
the organic material and any that which is added)sed up by the increased metabolic

4 Greater mass to surface area will allow for béttsulation and production of heat and leads ts lesat
loss.
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activity of the microbes and what is not used iap®rated from the pile due to the heat.
During this phase, the oxygen supply is also degl€eue to the increase in microbial
metabolic activity. If the oxygen and water are reglenished the result is of
consequence. The thermophilic bacteria populatiand,the much smaller thermophilic
fungi populations, will dwindle and decompositioillwlow or even halt (hence the need
for turning and the addition of water). After thajarity of the decomposition is finished,
the temperature begins to decrease as it enterthieatmaturation phase. The center of
the pile begins to become repopulated with the pigio micro and macro-organisms. It
is the end result of this complicated processphadluces the nutrient rich soil
conditioner.

Conclusion

Composting is applicable to daily life as way atyeling kitchen and yard waste
and turning them into a nutrient rich soil condigo, as a way of reducing the amount of
bio-degradable waste being buried in our quicklinfy landfills, reducing the impact the
impact of processing toxic human-waste sludge araltarnative forms of energy. The
benefits from composting are immense. They ranga fnigher nutrient content of crops,
ensuring soil fertility, reducing erosion, and ie&sing plants’ resistance to insects and
diseases. With the investment of as little as fiveutes a week, one can practice
composting at home and contribute to a sustairfahlee.
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1. Introduction

Throughout 2005, members of the Association foloRedtation in Ambos
Nogales (ARAN), a collaboration of students, teasheommunity members, institution
employees, and government officials, built a nunddegreenhouses from scratch. The
styles built spanned a spectrum of greenhouselpligss and illustrated well the
requirements and challenges for each. A wealtxpérience and knowledge has since
been gained by these ARAN members concerning ldirfrom-scratch greenhouses
and greenhouses in general. The purpose of thsiahé to concentrate the available
knowledge and experience into a single sourcefofrimation to share, so that successful
greenhouses may be realized throughout the Ambgsals® community based on the
lessons and experiences of others.

There are three essential types of greenhousds péadhich is covered in this
manual. These are Quonset, A-Frame and Lean-Tessfijhe size, cost and complexity

Quonset A-Frame Lean-To

of these three types varies greatly. Some grees@socost in the thousands, whereas
those built by ARAN members are more local modektiag in the hundreds or below.
The primary purpose of a greenhouse is to assstpln growth by providing them
favorable conditions such as controlled temperatarel humidity. Usually a greenhouse
is used to get a plant to seed, and once a seduismgrown the plant is transplanted
outside to grow under normal conditions. Each mgjneese type approaches this goal in a
different way dependent upon size, cost and contglekthe structure.

There is a secondary goal however to greenhoussroation within the context
of ARAN. That goal is to use the construction @fraenhouse as an educational tool for
the learning and enhancement of those building thiés important to note that all but
one of the greenhouses covered in this manual eelteon school grounds by students.
This is because the built-from-scratch ARAN greeargss, beyond functioning as
enhancements for ARAN schools’ nurseries, werentiee to act as educational tools
that taught the students planning, problem solviegm work, resource allocation and
research skills. Furthermore, these greenhouseshwidt from scratch so that the
students would have a sense of attachment andngggity towards what they built. It
can be easily argued that something built fromgiteeind up by one’s own hands lends
that object a certain value, and instills a seriggide in the builder over his or her
accomplishment. For ARAN members, this educatigoal weighed in with equal
importance alongside the utilitarian greenhouse gbaursery augmentation.

This manual specifically covers information regaglthe location, materials and
construction process of each ARAN greenhouse dsasw¢he advantages and
disadvantages of each in the words of those whotbhem. There are also sections



detailing the lessons learned by these groupsdividuals, as well as an advice section
for those building greenhouses in general or thesieing the specific style being
reviewed. At the end of the manual there is a kkmien section reviewing the
information from each greenhouse. Finally, a b&siev-to” guide written by Christine
Hawkins has been included, reprinted here withpleemission. Miss Hawkins is a
graduate of the California Polytechnic UniversitySan Luis Obispo, California, which
is famous for its horticultural and crop scienagdgts.

This manual also offers a number of photos totitate the basic construction
plans of each greenhouse. Though no specificuctsbns for each greenhouse are given,
contact information is available for those who n#eat information. It should be noted
that some of the greenhouses in this manual aringao be finished or reconstructed,
while others have been completed and are in use.



2. Jesus Garcia’s Greenhouse

Location: Jesus Garcia’'s
home in Tucson, Arizona.

Style: Quonset.

Materials:
* PVC glue, connectors
and pipe.

» Greenhouse plastic.
* Recycled wood.
* Recycled screen door
* Nails and screws.
* Recycled rebar poles.

Cost: Given that the wood,
screen door and rebar poles were all already dlajlthe cost for this greenhouse was
approximately $50. It is estimated that if all thaterials were paid for and not recycled,
the cost would be approximately $100.

Advantages and disadvantagesThe primary advantages of this greenhouse aretthat
is cheap, easy to build and requires very littieeti The disadvantages lie in the fact that
it requires a significant amount of maintenance iarglnot as durable as other types,
such as Lean-Tos made out of wood.

Status as of December, 2005Semi-standing, and in need of reconstruction.

Construction process: The construction process started with a basic bkatthe
greenhouse design. An area was then cleareddaréenhouse and four rebar poles
were driven into the ground, forming a square witie area. The PVC tubes were then
cut and glued with connectors. The PVC tubes wee placed on the rebar poles
making the arch of the greenhouse. From theesfrtimt end of the greenhouse was
made with wood and a screen door added for anwayry Finally, the greenhouse
plastic was placed over the structure. It waslsthfp the wood in front and wrapped in
wood and rocks on the sides and back to holdptane. A few improvisations were
made from the base design as the greenhouse was bui

Problems encountered: Making sure that the greenhouse plastic was weltcdted over
the structure proved difficult. The roof plastansequently sagged, allowing rainwater
to collect in pockets over time. The weight ofdbaevater pockets eventually caused the
PVC holding the roof up to buckle and crack.

Lessons learned:Lack of maintenance of this greenhouse was itsgmroause for
downfall. Thicker PVC pipes may have preventedgipes from cracking under the
weight of the water on the roof, though reguladgnoving the water would have been



most helpful. Furthermore, a number of pipes pws#d like columns in the centerline

of the structure would have been a good idea fomesupport. Finally, it is very
important to make sure that the plastic over tle@ghouse is either well stretched so that
it won’t sag and collect pools of water, or angsedthat water will run off the sides.

Advice: Regular maintenance of one’s greenhouse is a ngcelds very important

that one not ignore problems and let them accuruiatil they become serious. For this
specific style of greenhouse, it is very importanhot make it too large. The smaller a
greenhouse is, the simpler and cheaper it is td.bitiis important to think in the long
term and allow that to influence one’s decisionndrat style of greenhouse to build.
Furthermore, remember that the learning processved in greenhouse’s construction is
what is truly valuable.




3. AJ Mitchell’s Greenhouse

Location: AJ Mitchell Elementary )
School in Nogales, Arizona. eSS
Style: A-Frame. N
Materials: r i o
« PVC glue, connectors and |
pipes. v =Y
« Greenhouse shade and i I
plastic. - S
» Greenhouse plastic bracers LN | j e '
* Bricks. ' e e

Cost: Most of the materials for

this greenhouse were purchased

online (www.acfgreenhouses.com) and in Home Dapbltdgales, Arizona. Very few
were recycled materials donated or scavengectofiswas approximately $250.

Advantages and disadvantagesThe primary advantage of this greenhouse is its
mobility. It is not attached to the ground in amgy, and is instead weighted down and
held in place by bricks placed on the floor sediohPVC. Thus, it can be lifted and
moved from place to place as is deemed neces3&y disadvantages are that the
structure is fairly weak given it is made complgtelt of PVC and uses no wood or
metal. Also, the roof proved to be an issue it ith@ade the structure top-heavy,
making it sway in strong winds.

Status as of December, 2005Partially reconstructed, awaiting finishing.

Construction process: The plan for this greenhouse was obtained online
(www.acfgreenhouses.com). The first step was taswe, cut and label each of the
PVC pieces according to the plan. Then the pia@s glued together as the plan
dictated. However, some of the roof pieces wetegtued together before being added
to the structure. Also, a piece of shade coveniag attached to the roof but none was
added to the sides of the structure. Some impatigis and changes were made to the
original plans during this greenhouse’s construcpoocess. Visit
www.acfgreenhouses.com for specific instructionshos construction process (note: the
photos here, though modified, are from www.acfgheeises.com as well).

Problems encountered: The shade covering placed on the roof acted ligarachute
when strong winds came. This, combined with softeroof pieces not being glued
together, allowed the roof to be lifted off, causmost of the greenhouse to fall apart.
Also, there were some issues during the constnugiocess because of imprecise
measurements and cutting by the school studentsgpon the project.



Lessons learned:The structure could have been saved if all the ssloagblastic was put
on at once. Given that only the roof had shadeog on it, the wind was able get
under the roof and lift it off. If the structureeve completely sealed with shade covering
or plastic on all sides, the wind could not havieessd and would not have lifted the roof
off the structure. Also, the students who helpeittithe greenhouse were young (9-11
years) and too many (10-20). It may be best mnathe younger students to participate
in the design and measurement phases and thencoseentrated and smaller group of
older students during construction days, as itdvisult to organize the construction
process with so many young students doing diffeit@ngs. Finally, the construction of
this greenhouse illustrated well the necessityatécing the educational goal of
greenhouse construction and limiting the numbestadents involved. It is important to
allow students to learn through the constructiamcess, but too many students
constructing can mean too many mistakes and care pmunterproductive. There are
other activities concerning the greenhouse thakestis can be involved in, such as
planting seeds, watering the plants and performiagtenance.

Advice: For building greenhouses in general, it is advisedase a smaller, concentrated
force of students or individuals on the actual dind) process. This will prevent
disorganization and mismanagement of the projatgo, it is imperative that in one
sitting the plastic or shade covering is attacleealltparts of the greenhouse’s structure.
This will prevent winds from using open or uncoukerealls as entry points and ruining
the structure. For this greenhouse specificallg, advised that one make it a bit smaller
than the plans call for, and perhaps find an agra solution for the roof and the door
that is simpler and more stable.




4. CETis’ First Greenhouse
Location: Not available.

Style: Lean-To. T
Building — e
Edificio S

Materials: —
*  Wood. '
. Door
» Greenhouse plastic. !l | Puerta

* Metal brackets and —
connector plates.
* Nails, screws and staples.

Cost: Assuming all materials are
purchased from Home Depot and
not donated or scavenged, approximately $450.

Advantages and disadvantagesThe primary advantage of this greenhouse is its
durability and resistance to weather. This is beeat is made completely out of wood
and consequently weighs a lot, thereby resistirangtwinds. The wood also allows the
greenhouse to last much longer than ones madd &%©. PVC greenhouses can be
expected to last anywhere from 6 months to 2 yieecause PVC tends to crack if under
sunlight for extended periods of time. It shouldioged that PVC is intended for
underground usage, normally for sewage or wateystems. Greenhouses made out of
treated or sealed wood can be expected to lasttergwrom 5 to 15 years, as wood
naturally resists sun and weather. The disadvastafthis greenhouse are its
permanence as a structure and cost. Becausmads entirely out of wood, it is very
difficult to move or to deconstruct. Also, the whaf not donated, is expensive, and
significantly increases the total cost of the gherrse.

Status as of December, 2005This greenhouse has not been constructed.

Construction process: It would be best to construct the walls and ceibegarately, and
fill in the support beams once the structure iaditag. The construction process would
likely take around 5 workdays with a small teanpebple. It should be noted that Lean-
To greenhouses are best constructed off of sogihgavalls, as they will receive the
best sunlight on an average day that way. Coiaah Hawkins at
b.w.hawk@gmail.com for specific blueprints and instions for building this
greenhouse.

Problems encountered: Not available.

Lessons learned: This greenhouse was not constructed becauseadstsand
complexity to build. A simpler and cheaper desigas chosen for CETis instead.



Advice: This greenhouse is a good choice if one wishesiild b structure that will last
for many years and is willing to put in the money daime to build it. If anything, this
greenhouse illustrates that before building a grease, one must think in the long term
about what is desired. Is a greenhouse thatflasy®ars on end necessary, or is a
simpler and cheaper greenhouse that will lastifercourse of a year or so more ideal
given resource limitations and the goal of educétidf what is desired is a greenhouse
that is stout and durable, and if the time and mi@re available, then this greenhouse is
a good choice. If, however, a greenhouse thatlagtifor a course of years and serve
more of an educational purpose towards those Imgjldj then some of the other designs
available in this manual are perhaps better choices

Frante
Front

Fared sin pusrta
Wall without door
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5. CETis’ Second Greenhouse

Location: CETis school in
Nogales, Sonora.

Style: Mixture of Quonset and
Lean-To.

Materials:
* PVC pipes.
» Greenhouse plastic.
* Metal posts.
» Metal brackets and
connector plates.

* Wood.
Wire.
* Liquid-Nails.

* Nails, screws, staples and tape.

Cost: Given that most of the wood, the greenhouse plas$ie metals posts and wire
were all either recycled or donated, this greenb@ast approximately $80. If all
materials were purchased and not recycled or ddn#iten cost would range from $150-
$175.

Advantages and disadvantagesThe advantage of this greenhouse is that it is both
cheap to build and durable, as it is a mixturéhefltean-To and Quonset styles. The
structure itself proved fairly resistant to windBhe disadvantage was its location, where
extreme winds were frequent.

Status as of December, 2009Deconstructed with materials used being recycled.

Construction process: The first step was to insert the metal poles ihtodement. Then
the wood was attached to the wall of the buildinthwcrews and Liquid-Nails. The

PVC pipes were the tied to the poles with wire attdched to the wood with metal
brackets and screws. After this, the walls wengrovised and built with recycled wood.
The plastic covering was then wrapped around twallgoreces of wood that were placed
at the top and bottom of the structure, and narn&mthe wood on the wall and cement on
the floor. The sides of the structure were covevigld plastic nailed into the wood there.
Most of the improvisation for this greenhouse rgedl around getting the plastic put on
and constructing the two walls of the structure@ntact Brian Hawkins at
badslink@email.arizona.edu for specific detailgloa construction process.

Problems encountered: The construction process for this greenhouse wedg &asy.

However, the location proved to be too windy fgraenhouse, as it was situated on the
exposed outer edge of a building with no wind-bezak The wind eventually caused the
plastic to tear and come off of the structure. cAlkhe metal wire used to hold the PVC to
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the metal poles was not initially covered with taged this tore the plastic as the wind
moved it about. Eventually, it was decided thedsim this area were too strong for a
greenhouse of this style. It should be notedttmastructure of the greenhouse withstood
the wind well. The real problem was securing tlastic to the structure without it being
torn off by the wind.

Lessons learned:Building this greenhouse illustrated the extrempartance of

choosing the right location for one’s greenhousecations with strong winds can be
seriously problematic for greenhouses. It was kmbeforehand that the winds in the
chosen area were strong, but it was decided td th&l greenhouse there anyway to have
the greenhouse be south-facing. Despite what imgations or changes were made, it
proved impossible to keep the plastic attachetddcstructure in one piece because of the
wind.

Advice: While planning one’s greenhouse, spend a goodadeghe looking for a
proper location. It can be argued that the nuroberthing of importance for a
greenhouse, beyond its structure or design, Iegtgtion. A good location for a
greenhouse has little wind or a number of wind-beesin the area, a good amount of
sunlight, and is not in an area where water podlsnit rains. The location chosen for
this greenhouse fulfilled only two of those necessi(sunlight and water drainage).
Also, keep in mind the educational aspect of greasl construction. The students at
CETis were aware of the risk of building this grieense in windy its location. But, the
problems encountered with this greenhouse provededalth of lessons and knowledge
gained, which were transferred to other projects.




6. CETis’ Third Greenhouse

Location: CETis school in ]
Nogales, Sonora. T

Style: Mixture of Quonset and
Lean-To.

Materials:
* PVC pipes.
» PVC plastic clips.
« Greenhouse plasticand =

tarp.
* Metal posts. !
* Wood, cement and brick f 10/27/2005

» Metal brackets and
connector plates.
* Nails, screws, staples, wire and tape.

Cost: Given that most of the wood, the greenhouse plas$ie metals posts and wire
were all either recycled or donated, this greenb@ast approximately $80. If all
materials were purchased and not recycled or ddntten cost would range from $150-
$175.

Advantages and disadvantagesThis particular structure has proven to be fairly
resilient and resistant to winds. It is also cheapuild. However, Lean-Tos require a
proper wall to build from, and that can limit orsggtions and present some issues during
the construction process.

Status as of December, 2005Waiting to be finished in Spring 2006.

Construction process: The idea for this greenhouse came from the prevooes The
major differences are a change in location ancherease in overall size. The current
location features much less wind, but also lestighin The first step was to dig holes
for the metal poles and fill them with cement witle poles inside. Then the wood was
attached to the roof of the building where the RuWkes would be attached with screws.
Then the PVC tubes were modified and a support mdad. Once that was done they
were attached to the posts with wire and tape laawl $crewed into the wood on the roof.
The final steps were to construct the walls andoputhe plastic. Contact Brian Hawkins
at badslink@email.arizona.edu for specific detaighis construction process.

Problems encountered: The left wall and the structure’s roof had beenered in

plastic and completed before the right wall was eeenpleted with plastic. This

allowed wind to enter through the right wall anthoee the plastic from the roof and left
wall. This is a problem very similar to what AJtbhell experienced, in that only part of
the greenhouse was covered with plastic and ledit tor a number of days, consequently
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allowing the wind to enter and remove the plashtso, there were certain sections of
the building that this greenhouse was being bgdiirast that were harder to drill into than
others. This forced a number of setbacks and imgmtons.

Lessons learned: This greenhouse reinforced the necessity of caelgleovering and
sealing one’s greenhouse with plastic in one canog8tm day. If only part of the

structure is covered in plastic and left to sitsivery likely that winds will remove that
plastic and cause some major setbacks. Thussdilple, getting the entire structure
covered and sealed in plastic in one day is thedg®n. Also, this greenhouse required
heavy improvisation, due to the odd nature of thiéding it was being constructed
against. This caused a variety of setbacks arayeélthe greenhouse’s finishing date to
spring 2006. Thus, the fewer improvisations oretbamake the better. Finally, if this
greenhouse were made slightly smaller, it may leen easier to handle and required
less improvisation.

Advice: The greenhouse building experience at CETis hastiited a number of
important lessons towards building greenhousegmeigl. First, a well thought out plan
can seriously facilitate the construction proceBsat means going beyond the base
design plans and thinking through each detail efstnucture and process in an effort to
make as few improvisations as possible. The nmopgavisations one has to make, the
longer the construction process takes and the msues one has to tackle. Second, one
must take into strong consideration the locationrad’s greenhouse. Finding the right
location is a critical first step in building a sessful greenhouse. Third and finally, one
must think in the long term about what one wantsodtheir greenhouse. Is a durable
and long-living greenhouse desired, or a more teargmne that will last a matter of
months or years? What is the educational valuetbér option? These decisions will
greatly affect the design, cost and complexityaristruction process for the greenhouse.

10/27/2005
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7. CONALEP’s Greenhouse

Location: CONALEP school in s
Nogales, Sonora. &

Style: Quonset.

Materials:
* PVC pipe.
» Greenhouse plastic.
» Cinder blocks.

Wood.
* PVC plastic clips.
* Boulders.

Cost: Approximately $130, with some materials includthg greenhouse plastic
donated. If the greenhouse plastic were purchaiseaiost would be approximately
$180.

Advantages and disadvantagesThe PVC pipes feel feeble compared to wood, for
example. Also, the structure is rather permanemingthe use of cement to hold the PVC
in place. However, the location chosen is rel&ivend-free and thus the greenhouse is
still standing.

Status as of December, 2005Constructed and in use.

Construction process: A general idea of design was created before cortgiru Some
improvisations were made - like anchoring the gneeise plastic and creating the door —
throughout the process. The process started wgtiirdy the holes for the cinder blocks
where the PVC pipes would be cemented into pl&xece the cinder blocks were placed
inside, the PVC pipes were inserted and cementeden tables were built inside the
structure with wood. After this the plastic waag#d on the structure and fastened with
the PVC plastic clips. The plastic sections wdoed together given that the plastic
covering was composed of more than one piece.ll¥;i@ahole was cut in the front for
the door. This greenhouse took approximately 20t build with a small team of
students.

Problems encountered: Dividing labor for the construction process provedbe
difficult. Also, in retrospect, a welded steelstiure would be more stable and durable.
This would require resources such as tools, mondyséilled labor to be available.

Lessons learned:More time spent on organizing labor and plannigdesign would
have been a good idea.

Advice: In the words of one who helped build this greenkpspending one’s time
raising money for and organizing skilled labor toput into the project would be a good

15



idea. This would allow the greenhouse to be cotadlen a matter of a day or so and
eliminate problems that can arise from inexperidneerk, ultimately resulting in a
stronger and better built structure. However, gitree secondary educational goal of
ARAN greenhouse construction, it is important towlstudents to have a significant
hand in the construction of their greenhouse. &estwvhat would be best is getting hired
and experienced labor to work with the studentd,aut as mentors as well as laborers.

i
4 e WY

12/09/2005

16



8. Conclusion

The greenhouses that are reviewed in this mammaaé & number of important
lessons, concepts and factors that can determengutttess or failure of a built-from-
scratch, community greenhouse and greenhousesi@rale This manual was designed
to assist in the planning and construction of gneeise by and for community members.
Many of the lessons concepts presented here mayeribiought of by someone new to
greenhouse construction. Thus, in this conclusemtion, the lessons, concepts and
factors are compacted and reinforced. That wayh#rd work, mistakes and learning of
others will not be wasted, and successful greerdsocan be realized in the future.

To begin with, regular maintenance of one’s greeskads of extreme
importance. Though this may appear an obviousragithentary fact, it is one that
cannot be overstated and is one that is often@vleeld. One can not simply build a
greenhouse and let it sit, as if that was the dritbdeoproject. Any greenhouse requires
regular attention and patching well after it is sipacted. If a problem is allowed to
remain for a period of time post-construction, sasla tear in the plastic covering, then it
can grow and cause serious problems over timeikelgt tause the downfall of the
structure. Therefore, repairs and attention tail¥epost-construction are of utmost
importance.

Second, a crucial detail that most greenhousecaes\do not realize is the
importance of covering the entire structure witaspic in one workday. In the cases of
the AJ Mitchell greenhouse and CETis’ third grearg® the partial covering of the
structure with plastic actually proved counterprcitee. These greenhouses were
partially covered with plastic in order to get asaim work done in one day as possible
and advance the project. They were then allowesit for a week or so afterwards.
Consequently, the wind had sufficient time to eated remove what plastic was attached
through the uncovered sections of the greenhoWsse all the plastic attached in one
day and the greenhouse sealed off before workessidents left for the day, this would
not have occurred and the greenhouses may havdibetred as of the writing of this
manual.

Third, it can be argued that one of the most irtgodraspects, if not the most
important aspect, about a greenhouse is its lata#o ideal location receives a good
amount of sunlight, has a nearby water sourcemehanisms such as sloped ground
that allows rainwater to drain, and is protecteshfiwinds. Both of the greenhouses at
CETis have been either set back or deconstructealise of the exceptionally strong
winds at the school, though they did satisfy theeptocation requirements.
Unfortunately the CETis school is situated on tbp bill in an already windy area, and
thus there are very few if any locations at theostlthat are truly suitable for a sizeable
greenhouse. As of the writing of this manual, GEStudents are finishing their current
greenhouse project, and have other options in stodld the wind ultimately prove too
formidable for the greenhouse size they have choBertunately, the students at
CONALEP took the lessons learned by CETis studamdshave chosen an excellent
location for their greenhouse, the primary reasontfstill standing and being used. The
CONALEP location features a number of nearby bogdithat serve as wind-breakers,
and is not situated atop a hill or on a high angbsed area.
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Fourth, when building a greenhouse at a schd@,ost of those covered in this
manual, one must take into consideration the eduatvalue of greenhouse
construction for the students of the school. figssible to purchase a greenhouse
construction kit that comes with instructions afigharts necessary. The problem with
the pre-made greenhouse Kits is that not onlyreg éxpensive, but they minimize the
planning, problem solving, team work, resourcecatmn and research skills that
students can acquire through building their owregh®use from scratch. It is also
possible to hire skilled labor to construct onasamnhouse, but that also decreases the
educational value of the project for the studefth® school. Furthermore, students will
have far less interest in something they did ndtlitbemselves than something they did.
Putting in one’s own efforts and energy into a ecbjike a greenhouse creates a sense of
attachment towards the project. This sense offattant helps facilitate the post-
construction process (repairs and maintenanceheastudents will care more about the
greenhouse at their school given they planned ailtlitthemselves.

Finally, when deciding on the design of one’s gremise, one must take into
consideration the combination of factors that haeen discussed here. These include
resources available (materials, money etc.), leng {plans (a more expensive and
durable structure or a more temporary and cheaptste), intent of the greenhouse (an
educational tool, an augmentation to one’s nursarpoth), and location (ideally wind
free and with plenty of sun). It is possible toldbgreenhouses that exist seasonally,
which are deconstructed and the materials recyadatecessary. At the same time, more
permanent structures can be made that are usedjtioot the year and that last for
years. One must take into consideration eacheofattors listed when making the
decision concerning the design of the greenhouse.

With the lessons and factors outlined in this mamumind, follow the basic
steps from the subsequent “how-to” guide by Missvklas. The combination of using
the lessons, factors and outlined in this manutd thie basic “how-to” guide should
allow one to realize a successful greenhouse.
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9. A Basic Guide by Christine Hawkins
December 2004

Why are Greenhouses so cool? Actually, they ajasttcool, they're hot!
They’re often also called ‘hothouses’ because tiemary function is to keep delicate
plants warm during cold weather. While this cardbee in many ways i-e. covering
plants with protective fabric — greenhouses haeeutiique advantage of not simply
protecting plants from the cold, but also providiigipt and air. In essence, they provide
a prime growing environment for your plants. Timeans they grow faster and healthier
than they would if they were left to the outdoarekents.

Steps:

1. Choose your site.
a. Consider orientation (south-facing is better thartimfacing).

b.

C.

Consider water source (is there a pump, well oelmesarby? Can you get
a hose into the structure?).

Optionally, consider a nearby shed or storage taréause soil, pots and
tools.

2. Draw out plans and take measurements.

a.

When deciding to build a greenhouse, first decitlatwou are going to
grow. This may help you decide how big you needuitdd and how fancy
you might want to get.

3. Find supplies and labor.

a.

b.

Don't be afraid to hit up suppliers for extra suppl They often times can
spare ends of plastic sheeting or some materiglsudor a tax deduction.
There are some great web pages about greenhadusss suppliers can

be found there too! Try http://www.greenhouse.nebout half way
down the page there are some great links to hosvetod information you
might find useful. Try typing in a search like ‘idona greenhouse

supply.”

4. Build it!

a.

Grade the site — slope the soil so that any whtdrrtins off of pots or
from rains does not pool next to the building othie greenhouse. It
should drain downhill or into a ditch nearby andagvirom structures.
Install corner posts. If possible use pre-tredtetllumber. Pre-treated
lumber will rot less quickly. Dig postholes, selgs in holes and compact
the fill dirt with the flat end of a digging stickJse 2x4’s to create the
framework

Put a few inches of gravel down on the floor. Thedps to prevent weeds
from growing, keeps you and your plants out ofrthed and keeps things
drier.

Staple plastic sheeting as appropriate over tresséithe greenhouse
such as where the door is.

Lay plastic sheeting over the roof so that it deaggewn and over the end
wall. Staple only to roof. Leave the endwall drdyse that during hot
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days it can be rolled up and doors opened to at@xgreenhouse to be
vented. Otherwise the plants may cook!
5. Plantit!

a. Decide what plants are appropriate to grow duriogy yseason. Search

the web for ‘winter vegetables’ or ask a local gardenter.

b. Get pots, labels, potting soil (do not use reggtaund dirt as it does not
have the ability to keep plants in pots growinglyyéertilizer, hoses and
other tools.

You can either install benches or grow in potstenground.

Monitor regularly for signs of harmful insects dapt disease. Your
primary line of defense is to keep the greenhotlesnoof weeds, dead
material and empty pots. Do not bring in ‘sick’ mig or use the
greenhouse for storage (slugs love when you dd$e good, clean,
healthy material. Keep watered and fertilizeddareat crop!

e o
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[. Introduction

Studies of environmental risk exposure indicaté tesidents of the U.S.-Mexico
border region manifest disproportionately high satEmorbidity and mortality due to
environmental pollutants (Stephen et al., 2003}isils & Florez, 2002), including
heightened concentrations of air pollution and apheric particulate matter (ADEQ,
1999). An extensive investigation of air qualilyAmbos Nogales conducted by Arizona
Department of Environmental Quality (ADEQ, 1999%ealed elevated concentrations of
particulate matter in this region which was atttdalto unpaved roads and excessive
levels of hazardous air pollutants resulting fréva operation of motor vehicles, the
storage of petroleum products, and industrial pgses on both sides of the international
border. This increased exposure to air pollutaassiieen estimated to significantly
elevate the rate of hospitalizations, asthma episddwer respiratory diseases, and
premature deaths from respiratory or cardiovasdalitsases among the residents of
Ambos Nogales (ADEQ, 1999; see also Siegel, Batlihdams & Wasongarz, 2003).

I-A: Background
Because they are situated at the crossroads opeylirisdictions (federal, state,

local), the residents of this region face a unisgieof challenges if they desire to learn
more about the health risks posed by the degradafiair quality. The purpose of the
current effort, funded in part by a grant from thé&. Environmental Protection Agency,
has been to examine some of these challenges amdi¢ostand the determinants of
information seeking about the issue of air quaityong a sample of Mexican and
Mexican American youth in Ambos Nogales. In sandoia) awareness of how
demographic, cultural, and communication factolategto past and future information

seeking and sharing is enhanced and (b) the dawelupof effective health



communication programs aimed at promoting locairemvnental health pertaining to air
quality is facilitated.

Involving youth in the region in environmental hibatfforts is essential as they
are valuable liaisons through whom environment@rimation can reach entire families
(Federal Advisory Committee to the U.S. EnvironnaéRrotection Agency Report,
1999). In addition, high school students in Nogakrizona frequently belong to the
first English speaking generation in their famil{@avlakovich-Kochi & Walker, 2002).
As such, they are likely to serve as mediatorstfeir families, who may increasingly
rely on these children to interpret interactionghwiihe social environment (Chu, 1999).

I-B: Framework
To achieve these objectives, this project applragigcal and theoretical research

on the comprehensive model of information seek@MIS), which describes information
seeking and the outcomes of information seekirtgrims of the role played by: (a)
background factors such as demographics, dire@reqe, and knowledge, (b) personal
relevance factors including the salience of thedasand belief in personal efficacy, (c)
characteristics and utility of the channels of mfation, and (d) individual information
seeking actions (Johnson et al., 1995; Johnson &dWike, 1993). Insights from findings
in this area were utilized as individual informatiseeking has been found to be a critical
element in determining health behaviors. More#pally, active and effective
information seeking has been shown to play a furethdah part in the adoption and
implementation of beneficial health practices (BJdm& Meischke, 1993). Together, the
variables specified by the CMIS provide a flexildenceptual model useful in the creation

of appropriate and manageable health interventiategiies. As such, this collaborative



effort applies the CMIS to the issue of air quaéityd environmental health among youth in

Ambos Nogales.

N II. Method

II-A: Participants

The participants were 303 high school students fittemAmbos Nogales area
including students from a U.S. schoolH 140) and a Mexican schooiH163). The U.S.
participants were somewhat more likely to be fen(@o) with an average age of 15.14
(SD=1.09). Ninety-seven percent of the U.S. pgtints reported their ethnicity as
“Mexican” or “Mexican-American”; one reported as Hite” and one as “Asian-
American”; 2 participants did not report their attity. The participants from Mexico
had an average age of 16.5D(= 1.19) and there were somewhat more males (60%)
than females. All of the respondents from Mexiqooréed their ethnicity as “Mexican”

with the exception of 2 participants who did nosaer the question.

[I-B: Procedures
After consent was obtained, participants complétedsurvey in approved class-

time during the regular school day, in the 2004586ademic year. No incentives were
provided for survey completion. The students wefered the questionnaire in either
English or Spanish. The Spanish version was ta#eland back-translated to ensure
accuracy of translation.

[I-C: Measurement
Alongside demographics (i.e., age, sex, & raceleity), questions pertaining to

existing knowledge, attitudes, and behaviors abowjuality also were measured. These
follow:

1) Perceptions About Air Pollution:
» General perceptions of severity of air pollutiorNiagales
» Perceptions of severity of air pollution relatigedther environmental issues
in Nogales



2) Knowledge About Air Pollution:
» General knowledge about sources of air pollutiog.(eliesel truck emissions,
dust, etc.)
3) Perceived Responsibility for Air Pollution:
» Personal responsibility for air pollution in Nogsig.g., individuals,
businesses, etc)
» Responsibility to improve air quality in Nogales

4) Attitudes About Air Quality:
» Personal importance of air quality and involvemeith the issue
o direct importance for individuals
o perceived effect on health
o perceived effect on environment
» Perceptions of individual ability to improve airajity (e.g., self-efficacy,
empowerment)
» Willingness to support air quality improvements
o Willingness to make personal changes in lifestglariprove air
quality
o Willingness to encourage others to make changesgmve air
quality

5) Information About Air Quality:
» Sources of information
» Credibility of information sources
* Depth of information
» Satisfaction with level of information
0 Interest in learning more about air quality
» Satisfaction with quality of information

[I-D: Analyses
Descriptive statistics and t-tests were used dwige baseline, comparative

information about participants in the U.S. and iaXito. Whenever appropriate, scales
were constructed using confirmatory factor analysiduding tests of internal
consistency and parallelism.

In order to assess the model of information see&imgng this sample of Ambos
Nogales students, a statistical technique knowpa#is analysis was used. Simply put,
path analysis tests the causal effects acrosses sévariables linked together in a

structural diagram, of sorts. More technically $eg, path analysis tests the fit of factor



models using an ordinary least squares estimatiocedure that allows parameters to be
corrected for measurement error without biasingeaisetoward finding significant paths,
as standard errors are increased as a resulisatdiiection (Hunter & Gerbing, 1982).
Thus, findings from these path analyses are esgéotithe development of health
communication efforts aimed at improving awarenksswledge, and actions pertaining
to air quality.
Ill. Results
llI-A: Descriptive Findings: U.S.

1) Perceptions About Air Pollution:

* When asked to list their top three environmentalceons in Nogales (22%
responded “None”):

First Mentioned Second Mentioned

1. Air Quality (34%) 1. Air Quality (32%)

2. Water Quality (19%) 2. Littering (25%)

3. Vehicle Emissions (7%) 3. Water Quality (21%)

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked their perceptions o$dverity of air pollution as
an environmental problem in Nogales and the impagaof air quality
relative to other environmental concerns. Theyreu:

0 Average rating of severity of problem of air poidut: 3.19
0 Average rating of relative importance of air patt 3.52

* On ascale from 1-5, with 1 indicating ‘stronglgagree’ and 5 representing
‘strongly agree’ students were asked to identifydhigin of the majority of
air pollution in the community. They reported:

o Nogales, Arizona: 2.56
o Nogales, Sonora: 4.19

2) Knowledge About Air Pollution:

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked to rate the extent totwihie following sources
contribute to air pollution in Nogales. On averatpey reported (in
descending order):

o Diesel truck emissions: 3.90
Emissions from buses: 3.59
Emissions from cars: 3.53
Emissions from large industries/factories: 3.32
Construction work: 3.14
Household cleaning products and paints: 3.10

O OO0 O0OOo



O O oo o

(@)

o

Outdoor burning of things other than wood or chal¢e.g.,
newspaper, trash, etc): 3.07

Dust from unpaved roads: 2.87

Outdoor wood or charcoal burning: 2.79

Dust from land without plants: 2.77

Indoor burning of things other than wood or chat¢eay., newspaper,
trash, etc): 2.64

Indoor wood or charcoal burning (e.qg. fireplaces/ss): 2.54
Emissions from small businesses: 2.45

3) Perceived Responsibility for Air Pollution:

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked to rate how much respititysshould be placed
on each of the following to improve air qualityNlogales. On average, they
reported (in descending order):

o

O O0OO0OO0OO0oOOo

The Nogales, Sonora Local Government: 4.15
The Nogales, Arizona Local Government: 4.07
Large industries: 4.04

The Mexican Federal Government: 3.81

The U.S. Federal Government: 3.57

Individual residents in the Nogales area: 3.45
Small business: 3.04

4) Attitudes About Air Quality:

* On ascale from 1-5, with 1 indicating ‘disagre®sgly’ and 5 representing
‘agree strongly’ students were asked to rate hawqgually important the
issue of air quality was to them, their health, #rr environment. On
average they reported:

o

0]
0]
0]

Air quality in Nogales is important to me: 3.66
Air quality in Nogales directly affects me: 3.41
Poor air quality can be dangerous to your health 4
Poor air quality can damage the environment: 4.46

» Perceptions of individual ability to improve airality (e.g., self-efficacy)
measured using a 3-item scale with response optamggng from 1-5, with a
score of 1 representing ‘disagree strongly’ anddicating ‘agree strongly’

o

Average perceived self-efficacy: 3.35

* Willingness to support air quality improvementssessed on a 5-point scale
from strongly disagree (1) to strongly agree (5):

o

o

o

Average reported willingness to make personal cesay lifestyle to
improve air quality: 3.74

Average reported willingness to talk to friends atbair quality issues:
3.21

Average reported willingness to talk to family abair quality issues:
3.59



o Average reported willingness to ask friends to tak#on to improve
air quality: 3.55

0 Average reported willingness to ask family to takéon to improve
air quality: 3.62

0 Average reported willingness to grow native planterder to improve
air quality: 3.64

0 Average reported willingness to write a letterupgort of improving
air quality: 3.34

5) Information About Air Quality:

54% of students reponeverhaving seen or heard information or messages
about air quality in the past year. Among those Wwave been exposed to air
quality information, half (50%) report seeing/h@arbetween 1-3 messages in
a year.

On a 5-point scale from not often (1) to very oftén how often have you
discussed air quality with each of the following?efages follow in
descending order:
0 Teachers or School Officials: 2.39
Family: 2.38
Environmental Group: 2.35
Community Organizations: 1.76
Government Officials or Organizations: 1.54
Doctor/Nurse: 1.49
Religious Organizations: 1.14
Friends: 1.12

O OO0OO0OO0OO0OOo

On a 5-point scale from not often (1) to very oftén how often have you
been exposed to air quality messages from eadtedbtlowing? Averages
follow in descending order:
o Newspapers: 2.49
TV: 2.46
Internet: 2.24
Pamphlets or Brochures: 2.14
Radio: 1.91

O O oo

Credibility of information sources was scored dsr-jpoint scale from not
trustworthy (1) to very trustworthy (5). Specifiigastudents were asked who
they trusted as a source of information about @ality in Nogales. Averages
follow in descending order of trustworthiness:

0 Local Public Health Clinics: 3.74
State Public Health Agencies: 3.58
Teachers: 3.33
Community-Based Organizations: 3.26
Doctors: 3.17

O O oo



Family Members: 3.10
Internet: 2.88

TV: 2.78

The Federal Government: 2.75
Radio: 2.62

Friends: 2.56

Newspapers: 2.23

Religious Leaders: 2.20

O O0OO0OO0OO0OO0OO0OOo

» Depth of information, satisfaction with current é&wnformation, and
satisfaction with quality of information each weneasured on a 5-point
scale, with 1 designating ‘not at all’ and 5 indicg ‘very’. Averages follow:

o0 Depth of information: 2.19
o Satisfaction with level of information: 2.17
o Satisfaction with quality of information: 2.58

* Interest in learning more about air quality waseassed on a 5-point scale
from strongly agree (1) to strongly disagree (Specifically, students
indicated the extent to which they would like tarle more about air quality in
Nogales. On average, they reported a score of: 3.7

[1I-B: Descriptive Findings: Mexico
1) Perceptions About Air Pollution:
* When asked to list their top three environmentalceons in Nogales (14%
responded “None”):

First Mentioned Second Mentioned
1. Littering (34%) 1. Water Quality 120)
2. Water Quality (14%) 2. Littering (%

3. Air Quality (13%) 3. Air Quality (%b)

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked their perceptions o$éverity of air pollution as
an environmental problem in Nogales and the impagaof air quality
relative to other environmental concerns. Theyrea:

0 Average rating of severity of problem of air poiut: 3.78
0 Average rating of relative importance of air patbut 4.25

* On ascale from 1-5, with 1 indicating ‘stronglgagree’ and 5 representing
‘strongly agree’ students were asked to identifydhigin of the majority of
air pollution in the community. They reported:

o Nogales, Arizona: 2.61
o Nogales, Sonora: 3.32
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2) Knowledge About Air Pollution:

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked to rate the extent totwihie following sources
contribute to air pollution in Nogales. On averatpey reported (in
descending order):

o Emissions from large industries/factories: 4.18
Diesel truck emissions: 3.94
Emissions from cars: 3.90
Emissions from buses: 3.89
Outdoor burning of things other than wood or chat¢e.g.,
newspaper, trash, etc): 3.76
Dust from unpaved roads: 3.53
Indoor wood or charcoal burning (e.g. fireplaces/ss): 3.52
Outdoor wood or charcoal burning: 3.50
Dust from land without plants: 3.38
Indoor burning of things other than wood or chat¢eay., newspaper,
trash, etc): 3.36
Household cleaning products and paints: 3.10
Construction work: 3.04
0 Emissions from small businesses: 2.78

O O O0OO0oO0o O O oo

o O

3) Perceived Responsibility for Air Pollution:

* On ascale from 1-5, with 1 indicating ‘not at @lid 5 representing ‘very
much’ students were asked to rate how much respititysshould be placed
on each of the following to improve air qualityNlogales. On average, they
reported (in descending order):

o The Nogales, Sonora Local Government: 3.80
Large industries: 3.79
The Mexican Federal Government: 3.74
The Nogales, Arizona Local Government: 3.28
Individual residents in the Nogales area: 3.26
The U.S. Federal Government: 2.88
Small business: 2.75

O O O0OO0OO0o0Oo

4) Attitudes About Air Quality:
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* On ascale from 1-5, with 1 indicating ‘disagre®sgly’ and 5 representing
‘agree strongly’ students were asked to rate hawgually important the
issue of air quality was to them, their health, #rr environment. On
average they reported:

0 Air quality in Nogales is important to me: 4.04
0 Air quality in Nogales directly affects me: 4.04
o Poor air quality can be dangerous to your healtit 4
o Poor air quality can damage the environment: 4.59

» Perceptions of individual ability to improve airality (e.g., self-efficacy)
measured using a 3-item scale with response optamggng from 1-5, with a
score of 1 representing ‘disagree strongly’ anddicating ‘agree strongly’

o0 Average perceived self-efficacy: 4.10

* Willingness to support air quality improvementssessed on a 5-point scale
from strongly disagree (1) to strongly agree (5):

o0 Average reported willingness to make personal cesmnglifestyle to
improve air quality: 4.17

0 Average reported willingness to talk to friends atbair quality issues:
3.90

0 Average reported willingness to talk to family abair quality issues:
4.03

o Average reported willingness to ask friends to tak#on to improve
air quality: 3.95

o Average reported willingness to ask family to tak&on to improve
air quality: 4.06

0 Average reported willingness to grow native plantsrder to improve
air quality: 4.01

0 Average reported willingness to write a letter upgort of improving
air quality: 4.02

5) Information About Air Quality:
* 71% of students report having seen or heard infooma@r messages about air
guality in the past year. Among these, the stugeyort most often
seeing/hearing between 4-6 messages in a year (37%)

* On a 5-point scale from not often (1) to very oftéjy how often have you
discussed air quality with each of the following@efages follow in
descending order:

0 Teachers or School Officials: 3.23
o Family: 2.93

o Environmental Group: 2.72

o Friends: 2.34
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Community Organizations: 2.03
Government Officials or Organizations: 1.87
Religious Organizations: 1.68
Doctor/Nurse: 1.67

O O OO

On a 5-point scale from not often (1) to very oftépy how often have you
been exposed to air quality messages from eadtedbtlowing? Averages
following descending order:
o TV:277
Radio: 2.71
Newspapers: 2.67
Internet: 2.56
Pamphlets or Brochures: 2.55

O O oo

Credibility of information sources was scored dsrjoint scale from not
trustworthy (1) to very trustworthy (5). Specifiigastudents were asked who
they trusted as a source of information about @ality in Nogales. Averages
follow in descending order of trustworthiness:
o Family Members: 3.48
Teachers: 3.42
Newspapers: 3.29
Internet: 3.26
TV: 3.23
Friends: 3.15
State Public Health Agencies: 3.14
Radio: 3.06
Local Public Health Clinics: 2.95
Community-Based Organizations: 2.94
Doctors: 2.47
The Federal Government: 2.44
Religious Leaders: 2.10

O O0OO0OO0OO0O0O0OO0OO0OO0OO0OO0ODOo

Depth of information, satisfaction with current éwnformation, and
satisfaction with quality of information each weneasured on a 5-point
scale, with 1 designating ‘not at all’ and 5 indicg ‘very’. Averages follow:

0 Depth of information: 2.88

o Satisfaction with level of information: 2.30

o Satisfaction with quality of information: 2.85

Interest in learning more about air quality waseased on a 5-point scale
from strongly agree (1) to strongly disagree (Specifically, students
indicated the extent to which they would like tarle more about air quality in
Nogales. On average, they reported a score @: 4.1
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[lI-C: U.S.-Mexico Comparisons
Perceptions About Air Pollution:

» Participants differed significantly in their perties of the severity of air
pollution as an environmental problem [t (303) 847.p = .001, r = .41].
Specifically, the students in Mexico identified éair pollution to be a more
serious problem than did their counterparts inUtt.

Knowledge About Air Pollution & Perceived Resporildip for Air Pollution:

» Students in the U.S. were significantly more likétgn those in Mexico to
suggest that the origin of the majority of air ptitbn in Nogales emanated
from Nogales, Sonora [t(299) = 7.03, p=.001,.38].

Attitudes About Air Quality:

» Participants differed significantly in the exteatwhich they perceived air
pollution to be a personally important issue [t3B6 4.61, p = .001, r = .26].
Specifically, participants in Mexico reported highevels of personal
involvement with issues of air pollution than theaunterparts in the U.S.

» Participants differed significantly in their pertieps of self-efficacy around
taking steps to decrease air pollution problen8(8) = 6.41, p =.001, r =
.35]. The students in Mexico reported higher Is\adlperceived self-efficacy
in terms of their ability to facilitate improvemernin air quality in Nogales.

» Participants differed significantly in their intéons to take behavioral action
to improve air quality [t (299) = 4.64, p = .00X .26] and in their intentions
to share information about air quality issues wiithir family and friends [t
(299) =4.60, p =.001, r =.26]. In each casejests in Mexico reported
higher intentions than their peers in the U.S.

Information About Air Quality:

» Participants differed significantly in their pertieps of their own knowledge
about air pollution in Nogales [t (297) =7.78, p081, r = .41], with students
in the U.S. reporting lower levels of knowledge atair pollution in their
community.

» Participants in both Mexico and the U.S. reportad levels of satisfaction
with their understanding of the implications of expre to air pollution on
their health. Students in the U.S. revealed siganitly lower levels of
satisfaction [t(295) = 2.05, p<.05, r = .12] thhmit peers in Mexico.
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IV. Ongoing Collaboration

In order to aid in the development of a collabainformation outreach program
between the participating schools (both in Noga#ezona & Nogales, Sonora), a model
of information seeking and sharing was tested basdtie CMIS (Johnson et al., 1995;
Johnson & Meischke, 1993). See model below.

It was hoped that a single model could be foundebtan the specifications of the CMIS,
which would successfully predict a process of infation acquisition and sharing, such
that a unified educational program could be implet®é. In so doing, this has allowed
the collaborating partners at each school, studdgrgach school, and researchers on the
project to participate collectively in the creatioina single informational program on
local air quality.

IV-A: Test of the Comprehensive Model of Informaeeking

Severity

.08
Issue .01
Import Characteristics| -23
\ SCOpe of
Experience | .17 o 28 Sources
il 3C

Utilit
Efficacy .07 y
Beliefs o6 Breadth of
T Channels
Group ID
Country
Sex

The results of the test of the CMIS indicated thatdata were not consistent with the
complete CMIS model reported above. Thereforerehissed model (below) was
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proposed and tested. Analyses revealed that theadae indeed consistent with the
revised model. In terms of implications for a uedfihealth communication outreach
program, this model indicates that perceptionseftility of air quality information are
a function of two factors: country of origin andgsrexperience with air quality
information. Specifically, participants from Mexiceported greater perceived utility of
information than those from the United States. Birlyi, those with previous experience
with air quality information reported greater peveel utility of information. Utility
perceptions also were substantially influencednayimformation carrier characteristic of
credibility, with higher credibility scores resulgj in greater perceived utility. Finally,
both of these factors positively influenced infotioa seeking and sharing actions.
Increasing scores on utility and credibility scalesulted in greater scope of sources and
breadth of channels of information seeking andisbarSee model below.

IV-B: Test of the Revised Model

Experience

Characteristics| .22 | Scope of
"| Sources

.2E

.2E
42
A 4

Utility Breadth of
»| Channels

Country .2€

Although this unified model is meaningful in thaprovides the framework for the
continued collaborative efforts between the schaalsthe researchers on this project, it
is clear that more effective education progranthis area will need to utilize models
tested separately for each school. It is unmistigike case that context (specifically,
country of residence) plays a critical role in delting the central features of
information seeking and sharing. Although thiad$ surprising, it is of particular
consequence to the present effort in that a numibezy variables have been lost as a
result of differences across the two samples. &tbeg, although the ongoing
collaborative efforts between the schools and ésearchers on this project continue to
be a priority, individually tailored programs amd#ionally in progress. Such
individualized models offer the most comprehensimderstanding of the factors that
contribute to information acquisition and commutima about air quality at the local
level. As aresult, each school’s efforts willibgroved by the incorporation of more
customized approach.
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ENCUESTA SOBRE CONDICIONES DE VIDA
QUE PUEDEN PROVOCAR ASMA

1.-TIENE MASCOTAS?

2.-QUE USAS PARA COCINAR?
ESTUFA,BRACERO,ORNILLA, OTRA.

3.-ESTA DENTRO O FUERA DE LA CASA?

4.-QUE HACEN CON SU BASURA?
QUEMAN, RECOGE EL CAMION, TIRA EN OTRA
PARTE, OTRO.

5.-QUE METODOS UTILIZA PARA LIMPIAR SU
CASA?

BARRER, TRAPEAR, SACUDIR, ASPIRADORA,
TODOS, OTRO.

6.-QUE UTILIZA PARA MANTENER ALEJADOS
INSECTOS, CUCARACHAS

Y OTROS ANIMALES?

SPRAYS, VENENO EN POLVO, METODOS
NATURALES, ART. DE ASEO,OTRO.



1.-Tiene mascotas?

Es la respuesta al si y que tipo de animales tienen los habitantes de la colonia
Colosio esta encuesta representa la cantidad de animales que tienen los
habitantes.

1%2%

33%

4%

20 2% 8%

O HAMSTER B TORTUGA O HAMSTER 0O RATA B GATO
OPECES ®PAJARO OCONEJO mGALLINAS

Es la respuesta al si y que tipo de animales tienen los habitantes de la
colonia Bella Vista esta encuesta representa la cantidad de animales que
tienen los habitantes.

6% 2061% % %2% 1%
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Esta grafica muestra la cantidad de personas que mantienen a sus mascotas
dentro de su hogar y es parte de la pregunta anterior, donde ambas colonias
tienen esemalhabito que afecta a la salud.

FUERA DENTRO




2.-Que usas para cocinar?

Esta demuestra lo que las personas de Colosio utilizan para cocinar sus
alimentos tomando en cuenta las posibilidades de que generaran humo dentro
de su casa que es un desencadenante de asma.

0% 2%

0O ESTUFA
B BRACERO
0O OTRA

0O ORNILLA

47%

2.-Que usas para cocinar?

Esta demuestra lo que las personas de Bella Vista utilizan para cocinar sus
alimentos tomando en cuenta las posibilidades de que generaran humo dentro
de su casa que es un desencadenante de asma.
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3.-Esta fuera o dentro de la casa?
Esta pregunta define el lugar donde tiene ubicadas sus estufas 'y el 46 %
de colonia Colosio la tiene dentro

4%

46%

O DENTRO m FUERA

3.-Esta fuera o dentro de la casa?
Esta pregunta define el lugar donde tiene ubicadas sus estufas 'y el 50 %
de colonia Bella Vista la tiene dentro
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Esta grafica es parte de la pregunta 3 donde se ve indicada la parte donde
esta el Utencilio de conica que usan los habitantes de las 2 colonias.
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4.-Que hacen con su basura?

Esta pregunta muestra la actividad que realizan las personas que viven en
colonia Colosio, segun los datos que se arrojaron el camion recolecta la basura
pero aun asi existen un pequeno detalle que se sigue, es decir queman la
basura y es un gran problema que se debe evitar.
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4.-Que hacen con su basura?

Esta pregunta muestra la actividad que realizan las personas que viven en
colonia Bella Vista, segun los datos que se arrojaron el camion recolecta la
basura pero aun asi existen un pequeno detalle que se sigue, es decir queman
la basura y es un gran problema que se debe evitar.
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OOTRA

44%

5.-Que metodos utiliza para limpiar su casa?

Esta pregunta nos da un tip muy importante el saber si en la casa de los
habitantes de Colosio realizan algun tipo de actividad que perjudique la salud y
evidentemente en las casas no tienen piso(cemento), solo es tierra y al barrer
levantan polvo y con ello otra serie de microbios que son desencadentantes de
asma.
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5.-Que metodos utiliza para limpiar su casa?

Esta pregunta nos da un tip muy importante el saber si en la casa de los
habitantes de Bella Vista realizan algun tipo de actividad que perjudique la
salud y evidentemente en algunas de las casas no tienen piso(cemento), solo
es tierra y al barrer levantan polvo Y con ello otra serie de microbios que son
desencadentantes de asma.
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O BARRER B TRAPEAR O SACUDIR O ASPIRADORA B TODOS @ OTRO

6.-Que utiliza para mantener alejados insectos,cucarachas y otros animales?
Esta pregunta tiene la finalidad de saber que medio utilzan las personas de
Colosio para mantener protegidas sus viviendas de animales, las personas
utilizan los comunes sprays, lo cual aparte de perjudicar directamente el
ambiente afecta a la salud y provoca asma debido a los quimicos que estos
contienen.

8% B SPRAYS
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6.-Que utiliza para mantener alejados insectos,cucarachas y otros animales?
Esta pregunta tiene la finalidad de saber que medio utilzan las personas de
Bella Vista para mantener protegidas sus viviendas de animales, las personas
utilizan los comunes sprays, lo cual aparte de perjudicar directamente el
ambiente afecta a la salud y provoca asma debido a los quimicos que estos
contienen.
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“Del Aula a la Naturaleza: Construyendo Hdbitats
en Patios Escolares”

COLEGIO DE EDUCACION PROFESIONAL TECNICA DEL ESTADO DE SONORA
PLANTEL NOGALES y ASOCIACION DE REFORESTACION DE AMBOS NOGALES
(ARAN)

24 al 27 de agosto de 2005



Antecedentes

Durante 2004, PV y Diane Austin empezaron a explorar la posibilidad de
llevar este taller a los maestros de la region fronteriza de los Dos Nogales
a través de ARAN. Esta iniciativa se concretd en agosto de 2005, con el
apoyo de la gente de ARAN quienes organizaron toda la logistica para
llevar a cabo el taller.

Descripcion de la herramienta
“Del Aula a la Naturaleza: Construyendo Hdabitats en Patios Escolares”,
es una herramienta pedagodgica que:

Se aplica de manera transversal en todas las materias y para
todos los grados: preescolar, primaria y secundaria

Ayuda a cumplir con los objetivos académicos planteados por la
Secretaria de Educacién de una manera concreta, activa,
constructiva y divertida.

Permite que los ninos internalicen los conceptos y problemdticas
relacionadas con el agua, de tal forma que se fomenten
conductas proactivas en ellos.

No implica frabajo exira para los maestros, por lo que es un
modelo prdctico que les facilita su labor docente.

Sirve como complemento a la carga de frabajo ya establecida
para los maestros.

Facilita la ensenaza de ciertos objetivos curriculares.

“Del Aula a la Naturaleza: Construyendo Hdbitats en Patios Escolares”
fue desarrollada por Nacional Widlife Federation (NWF) y fraducida y
adaptada al espanol por Punto Verde Consultores S. C. (PV). Esta
metodologia ha sido utilizada en los Estados Unidos de Norte América
por mds de 10 anos. En México, desde 2002 PV ha capacitado a mds
de 1500 maestros y personal que labora en ONGs.



“Del Aula a la Naturaleza...” fue piloteada por primera vez en el pais
durante el ano escolar 2002 - 03 en el estado de Nuevo Ledn en 15
escuelas, de las cuales la mitad eran escuelas publicas estatales. Debido
al éxito de este programa piloto, durante el ciclo escolar 2003 -04 PV
logré un acuerdo con la Secretaria de Educacion de Nuevo Ledn (SENL)
para llevar a cabo el curso en un formato diplomado para 200 maestros
de todo el Estado.

Este proyecto ha sido implementado en diferentes sedes de la Republica
Mexicana, con una red de socios locales y fondos de diferentes fuentes:

Sede Aiho Beneficiarios Socio local Financiamiento
Monfterrey, NL 2004 | 60 maestros Talentum, AC Nafional Wildlife
Federation

Monterrey, NL 2004 | 900 maestros Secretaria de | National Wildlife

Educacion  de | Federation

Nuevo Ledn
Guanajuato, 2004 | 40 estudiantes Universidad de | Universidad de
Guanagjuato Guanajuato Guanajuato
San Diego, | 2004 | 20 promotores | Probea Nacional Wildlife
California comunitarios, maestros Federation

y personal de ONGs

Piedras Negras, | 2004 | 70 maestros e | Instituto Agencia para la
Ciudad Acuna vy instructores Coahuilense de | Proteccién
Parras de la Fuente, Ecologia Ambiental de los
Coahuila Estados Unidos

Parte del programa
de Frontera 2012

Ciudad de México 2004 | 40 maestros e | Pronatura, AC National Wildlife
instructores Federation

Ciudad de México | 2004 | Directivos de ONGs vy | CICEANA AC Nacional Wildlife
otras  instituciones vy Federation
organismos
descentralizados

Reynosa y | 2005 | 50 maestros e | Pronatura Agencia para la

Matamoros, instructores Noreste Proteccion

Tamaulipas Matamoros Ambiental de los

Estados Unidos
Parte del programa
Frontera 2012




Objetivos

Impulsar entre los miembros de ARAN, maestros y personal de ONGs de la
region técnicas diddcticas y metodoldgicas innovadoras que permitan el
conocimiento de las interacciones en el medio ambiente de una manera
vivencial.

Adicional a esto la herramienta pedagdgica que se ha compartido con
los maestros pretende:

1

2.
3.
4.

Llevar la naturaleza al salén de clases

Aprender técnicas participativas de ensenanza

Construir un aula al aire libre

Cumplir con los objetivos marcados académicos marcados por las
autoridades de una manera mds eficiente y divertida

Audiencia

El puUblico meta fueron los maestros de preparatoria de diferentes
planteles de la ciudad, convocados por ARAN

El taller se realizd en instalaciones del CONALEP, en la ciudad de
Nogales, Sonora, del 24 al 27 de agosto de 2005. Hubo una
participacién de XX maestros, de los cuales XXX permanecieron hasta
el final del curso y contestaron las evaluaciones Post Taller.

Elementos a Evaluar

Para evaluar el curso Punto Verde aplicdé dos encuestas de
evaluacion, una antes y ofra después del taller:

Encuesta Pre-Taller

Antes de iniciar el taller, se pidid a los asistentes que contestaran una
encuesta con el objeto de conocer las caracteristicas de los
participantes, asi como el conocimiento previo que éstos tenian en 5
temas y sus opiniones respecto a la utilidad que el hdbitat escolar
podria tener en su escuela.

Encuesta Post-Taller

Después de terminar el ftaller, se pidid a los participantes que
contestaran otra encuesta para conocer su opinidn a cerca de los
temas de mayor utilidad, su interés en llevar a cabo el proyecto y las
barreras potenciales para el mismo. En la seccidén final de esta
encuesta se les preguntd a los maestros su grado de acuerdo con los
contenidos, el material, las actividades, la agenda vy la facilitacion del
taller.



Resultados

En general, los resultados del taller “Del Aula a la Naturaleza..” fueron
exitosos ya que los maestros participaron activamente y mostraron
mucho interés en las actividades, ademds de que tienen la posibilidad
de implementarlo en sus planteles educativos.

Los maestros participaron en actividades en grupo y estuvieron con una
actitud inquisitiva durante los periodos de exposiciéon tedrica.

Con estos elementos, podemos suponer que el proyecto de Habitats
Escolares podrd serimplementado con éxito en escuelas de la
localidad.

A continuaciéon se muestran algunos aspectos relevantes de los
resultados de los talleres.

Frecuencia con la que imparten clases al aire libre

Como se muestra en la siguiente grdfica, sélo el 8% de los participantes
imparte clases al aire libre, 2 0 mdas dias por semana; la mayoria (69%)
no imparte este tipo de clases frecuentemente, es decir, menos de una
vez al mes.

Distribucion de la frecuencia participantes que
imparten clases al aire libre

8% 8%

@2 o més dias por semana
muna ez a la semana

@ varias veces al mes

m no muy frecuentemente

15%

Uno de los objetivos del taller es que los maestros empiecen a
incorporar la ensenanza al aire libre como una alternativa para
enriquecer el proceso ensenanza — aprendizaje y para establecer los
vinculos entre los alumnos y la naturaleza.

Frecuencia con la que imparten clases utilizando un componente
ambiental

En cuanto al componente ambiental, os resultados de la encuesta
parecen indicar que los maestros no necesariamente lo incluyen en sus



clases. Apenas el 31% de los participantes indico impartir clases con un
componente ambiental varias veces al mes.

Distribucién de la frecuencia patrticipantes que
imparten clases con un componente ambiental

02 o mas dias por
8% semana
0,
46% 15% Ouna ez ala semana
(]

O varias veces al mes

31% 0O no muy frecuentemente

Con los temas y herramientas fratadas durante el taller, se espera que
los maestros tengan mds elementos para incorporar componentes
ambientales desde una perspectiva mds integrall.

Utilidad de los temas del taller

Con el fin de que los contenidos del taller sean de interés y de utilidad
para los maestros participantes, Punto Verde preguntd a los maestros
qué temas consideraban mas Utiles. Los resultados indican que en
general, todos los temas son de uftilidad.

Porcentaje de respuestas sobre la utilidad de lost  emas

Conexiones curriculares
Actividades y consejos
Cuidado y Mantenimiento

Planificacion y siembra

Temas

Inventarios y mapeos

Creacion del equipo de trabajo y la visién

Concepto y objetivos del habitat

0% 20% 40% 60% 80% 100% 120%

Barreras u obstdculos

Un elemento a considerar es la presencia de barreras u obstdculos que
limiten el éxito del proyecto. Por tal motivo se les preguntd a los
participantes si consideraban que existia alguna barrera u obstdculo
que les impida llevar a cabo exitosamente su proyecto de hdbitats



escolares. La siguiente grafica muestra los porcentajes de frecuencias
de las barreras que senalaron los participantes.

Porcentaje de Frecuencia de Barreras

Claridad de la conexién curricular

Facultad de llevar a cabo las actividades cotidianamente
Tiempo

Recursos econémicos

Apoyo de maestros y directivos

Apoyo de alumnos

0% 5% 10% 15% 20% 25% 30%
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The Pollinator Habitat Kit

The Pollinator Habitat Kit provides resources amgtructions for K-5 teachers to
help them design and implement a Schoolyard WddHiabitat Garden with their
students. Includes activities developed by Dadedeum Education Staff for using the
Garden as an outdoor classroom to teach prinagblpknt biology, pollination ecology,
plant/pollinator interactions, and adaptations edeft plants and animals. Plant cards,
instructions, and activities were translated inpat8sh. We created 6 English Kits and 4
Spanish Kits that will be available for teachergheck out. In addition, we will provide
teacher-training workshops in Tucson and Nogales.

Each Kit includes:

» 36 pollinatorplant cardghat include original illustrations of desert giaim bloom
and detailed descriptions of plant care, naturblthg uses, and pollinator
associations.

» Step-by-step instructions for designing, plantiaggl caring for wildlife habitat
garden and background information on plants, arsraatl their interactions.

» K-5 activities for designing the Wildlife Habitata®len and using it as an outdoor
classroom.

* Resource Lists for funding, local organizationsbsrees, and other reference
materials, activity books, and science kits relatedildlife habitat gardening.

» Additional resources for teachers for designingglementing, and using a
schoolyard pollinator garden. This section inchidetivity books, gardening/
xeriscape books and guides, school gardening progrades, wildlife guides and
brochures, and children’s books.

* Our newest publicatioRollinators of the Sonoran Desert: a field guide

Teacher-training workshops are been planned forsdmuand Nogales, Sonora, in
March 2006, limited to 25 teachers. FREE.
Contactiygray@desertmuseum.org




APPENDIX K
GUIDE TO DEVELOPING SCHOOLYARD HABITATS AND
GARDENS
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Community Networking for Sustainable
Schoolyard Habitats and Gardens

Prepared by:
Justin Gaines
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Background

TheAsociacion de Reforestacion en Ambos Nog#&AN) is a bi-national partnership
between the communities of Nogales, Sonora and Idsgarizona composed of government
and non-government agencies, private business, catyvand neighborhood organizations, a
magquiladora association, volunteer groups and $sh®beir goals are environmental education,
erosion control, development of green areas, arebetation of native habitats and the
incorporation of water-harvesting techniques, tmea few.

Under the guiding principles of Community Baseddesh, acting as researcher,
network facilitator and community educator, | hdoezn working with three schools in Nogales,
Arizona. One objective of my partners was the dgwelent of schoolyard habitats and gardens,
for the purpose of environmental education ancegtablishment of satellite nurseries to help
with the revegetation process and developmentedrgareas. In response to this objective, |
developed an exploratory research project in Tuc&dmona examining what factors influenced
successful schoolyard habitats and gardens.

History

Much advice has been written on steps and tipsrémating a successful schoolyard
habitat and garden. Main areas of focus are stralcimd technical considerations. Structural
considerations include recruiting, supporting arantaining volunteers (Guy:1996;
Fazio:1994); seeking outside sources of fundingy(B296); getting principal, district, teacher
and other staff support and involvement (Guy:1998/F:2006),budgetary considerations
(Guy:1996; Albert 2002); how to include studemisite design process (Albert:2002);
determine how site will fit into curriculum (Taytd992); how will site responsibility be decided
(Guy:1996) and finding donated materials. TecHrgoasiderations suggested are research
gardening methods (Albert:2002; NWF:2004); reseataht, vegetable and soil information
relevant to your biome (Brookbank:1991); choosingragation system; how to select, design
and map out site (Albert:2002: NWF 2004); and leslvaut native ecology (NWF:2004).

Methods

Using preexisting data compiled in 1999, Schoadabitat & Garden Resource
Directory: A Sampling of Local Projects, Tucson Ailbdn Society, | sampled 27% (9) of the 35
schools listed. Using purposive, convenience, aavball sampling, | focused on schools that
most closely resembled characteristics of my Nagaleizona partners (grade level, curriculum
links) and intention of site use (vegetable gardgrmewth of native fauna). Several of the
selected schools’ sites were no longer in use 88t & schools research had new site handlers.
The result was the collection of incomplete sitegbaphies before the arrival of the handler. For
schools that | was able to contact, | used opemeinterviews with teachers and principals at
each site who were responsible for and used tés.sit

| have left out names, gender and other informatth@at could directly identify which
schools | researched and the identities of thaseiviewed.
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DATA

School A

Background

The greenhouse project began in 1999 by a teacdldetha school’s science club, using
funds from The School to Work Partnership. It wasmded to foster science, business and retail
skills for middle-school students. Several yeatsrafs completion, the teacher who was
primarily responsible for beginning the project andnaging the greenhouse left. With no one to
replace that role, the use of the greenhouse stiogpe its condition deteriorated. In 2003, a new
teacher took initiative, fixed the site and begaimg it for their special education class teaching
vocational and life skills.

Staff characteristics

None of the staff using the site have any backgianrscience or gardening. There is no
one officially assigned to care for the greenhdufidime or part-time. The responsibility is
diffused between the special education teacherr,fitie teacher aids and students. The primary
teacher involved is very dedicated to using theteitteach the students “applicable life skills”
(interview notes, 3-2-05) such as gardening, grgvaind preparing food.

Site use

The greenhouse is used once a week for teachagKills, the rest of the time the
students loiter there. Before, the life skills mag had students doing grounds work and
cleaning the cafeteria after lunch. Now they plgnbw and prepare their own food. The students
have three raised beds, each with four quadraaysdan use to plant and grow whatever they
want. The students grow flowers, herbs, spicesvagédtables. The remaining raised beds are
used by the primary teacher and the five aids.gfbenhouse is locked when it is not in use.

Community Support

Currently, the funds that support the site comenfeopenny drive that is used to raise
money for the Special Olympics. The drive typicallises $600. Half is used for the
greenhouse; the other half is for the Olympics. &&mnds are also diverted from the Special Ed.
program. They receive no support in the form obtaibom the community. Materials have been
donated to the site from one of the student’s gareshelves) and fill dirt from a local pool
company. Parents support the use of the site,miytverbally. They donate neither time nor
money nor any other materials.

School Support

Beyond the initial district and principal approvalcreate the site, district support has
come in the form of the Superintendent donating@aal gardening tools, and the administration
paid for the greenhouse’s new roof and provided fob the students by having them plant
flower gardens outside of classroom and office wimsl Another type of district and principal
support comes from non-involvement; they neithetade nor inhibit site use. The custodians
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offer their help whenever needed and the home evmsaeacher buys herbs and spices that are
grown in the greenhouse for class.

Challenges
Challenges faced by these teachers using thersiteaadalism from other kids and
javelinas, both of which are responsible for tequip plants.

School B

Background:

The inner-courtyard habitat and garden project béigd 990. The initial funds for the
project came from the PTO/PTSO, Arizona State Cirevention Fund, Heritage Fund, Hitachi
Corp., donations from the community and supplies, materials donated from several local
businesses. The site was originally intended fodeaing curricula, FOSS Kits, GLOBE, art,
poetry, and writing for grades K-5. The site in&@ad vegetable garden, wildflower garden,
native desert garden, compost pit, bat habitatflveeaand soil stations. Site use has greatly
reduced because of Aims testing, low funding, ladgss size, reduced school, and community
support and lack of teacher interest. The sitespaasibility has fallen to five teachers who
struggle with keeping the gardening component @i tburriculum. It is only with help of a
custodian and a retired volunteer that the sitedeas able to remain active

Staff Characteristics

None of the teachers interviewed had any prior eairdy experience, nor did they know
of any other teachers’ foreknowledge. There is m® assigned for site care full-time or part-
time. The sites responsibility is diffused amonggéhkindergarten and two first grade teachers.
Their dedication to continue using the site is grEar the teachers, “the hardest part [is] to find
time to plan for future garden projects and workhia garden” (Interview notes, 11-8-2004), as a
result of AIMS testing and limited school and conmityi support. These teachers remain
dedicated because they feel “the most importamnhieg the students receive is through oral
language and hands on activity” (Interview notds812004).

Site use

Currently, the site is used as part of a classipplement gardening curriculum, art,
poetry, and writing. Depending on the teacher,sclassons, and how much supervisory help is
present, the kids cycle through the garden frorodvai week to every other week, and spend
about 30 minutes per visit in the garden.

Community support

Currently, the only source of funding the site reee is from a school soda and pencil
dispenser. The funds cover the cost necessargtbtifeir pig (Belle) in the habitat area.
Community involvement is limited to a retired votaar who comes to the school between once
and twice a week, and is primarily the one resgmador the students actually getting to work in
the garden. Originally, gardening supplies wereatledh by a local business and a state
cooperative extension. Since then, they have meived any more.
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School Support

Beyond allowing site development, the district @nidcipal provide very little support.
The district informed the custodians that since sétre was not in their job description, they will
not be paid for it. The old principal was very getin finding and sustaining community
involvement for site maintenance, the new princigeg no involvement with the site. Currently,
district and principal support is through non-inxerhent, they neither dictate nor inhibit site use.
One custodian volunteers his time every week tp tvih site maintenance and watering, even
during summer and winter breaks.

Challenges
Challenges faced with teachers using this siteA\&vtS testing causing decreased site
use and maintenance, minimal community and schqgapart, and vandalism.

School C

Background

Site construction began in 1989 with initial funglinmom school programs, EM
Technologies grant and materials and supplies édriat several local businesses. The site was
intended and still is used is to teach deaf, bdind mildly retarded middle and high school
students environmental awareness, job shadowingemweé as a natural resource careers
pathway. Since its initial construction, the sigs ltontinued to expand. Currently, the site has
two full-time attendants, three large raised betiagde covering the entire garden site,
composting facility capable of producing nine tohigompost every two weeks, a large inside
arts and craft workroom, and a handicap-accespdile pond and hydroponics system all under
construction. The site continues to receive muchroanity support in the form of labor.

Staff characteristics

The teachers involved not only had experience rdegang, but they also attended
workshops on organic gardening and composting nisthd teacher and teacher’s aide are
employed full-time just for site management. Theg/ laoth very dedicated, “we work full-time
and over-time to not even keep up” (Interview npids8-2004)

Site use

The site is used to teach several classes: eméntal awareness, job shadowing and
serve as a natural career pathways. The site hastsigle of school use, with the exception of a
summer program in 2004.

Community support

External sources of funding for the site come fifaunchases of site products (compost,
produce, mugs, tiles and plant holders) by stai¥ape individuals, and through small purchase
orders from local organizations and businesses EHgge Scouts play an important role in site
expansion. The Scouts involvements began four yagysand have since been engaged in the
ongoing project of site development, such as theneconstruction projects. Recently, the
teachers were approached by a city leadership a@wvent class which contributed to over thirty
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people with an array of skill and technical backgrd to help build the pond and handicapped-
accessible park. In addition, occasionally theyagisw individual volunteers but they rarely stay
long. A few years ago, Home Depot donated overrggueols. Since then, no other materials
have been donated to the site.

School Support

Currently, outside of what is allocated by theadtbudget, the district and principal
support the site through non-involvement; theyhregidictate nor inhibit site use. Other staff and
teachers support the site through the purchasgegb®ducts.

Challenges
The major challenge faced by these teachers igyhgiderstaffed for the management of
such a large site.

School E

Background

A teacher began the garden project in 1997 usioigies from the Fulbright Memorial
Fund Teacher Program. The target ages ar® gr&de. The project involved the development of
a Japanese Zen Garden and a knowledge exchangmsygh another elementary school in
Japan. From the garden and the knowledge exchdrgstudents learned about Japanese culture
such as art, poetry, gardening and literature. fiassbeen an after school club since the project
has been completed.

Staff Characteristics

The teacher involved not only had prior experiewta gardening, but the original grant
paid for them to attend a three week and six weatkshop in Japan to learn about Japanese
culture and gardening in 1997 and 2002 . This teaishvery dedicated by running the after
school club and caring for the site all in theeditime.

Site use

The site is used for some classroom activitiesjtbumain use is from the after school
Japanese club. When students are not in classtypelly loiter in the garden area. The
teacher uses the loss of garden privileges to migistudents to stay on task and complete
assignments.

Community support

Currently, there are no sources of funding fordite or the club. In the beginning, Home
Depot had donated some tools, but no other dorsatiame been made or sought and only
occasionally do parents volunteer.

School Support

Beyond the district and principal allowing sitevdpment, the district paid to expand
the garden to include a raised garden bed. Otsaiaiand principal support is through non-
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involvement; they neither dictate nor inhibit sitge. Teachers have volunteered their time on
works days and help care for the site during sumandrwinter months.

Challenges
The challenge faced by this teacher is the ineagroperties of bamboo into the rest of
the garden.

School F

Background

This project began in 1996 by three teachers usings from an EM Technologies grant,
Educational Enrichment Foundation, Wells Fargo gramd a State of Arizona grant. Eight local
businesses were involved. The site was intendedgplement math, science, art, and language
art, grades PK*8 The original teachers involved included the shislén the site design and
species selection process. Once completed, thbagite wildflower garden, experimental
garden, a secret garden, family garden plots, hunginnid/butterfly garden, composting facility,
and a work area for arts and craft. The entireisitkecorated with various arts and crafts that the
students have made. In 1998, a new teacher topkmstbility for the site and has since
continued to expand with student involvement desgécreased use by other teachers due to
AIMS testing.

Staff characteristics

The current teacher involved has experience indeayoing and attended classes at the
Tucson Botanical Gardens for creating pollinatadgas and desert habitats. The landscaping
experience allows the teacher and students do ohtis¢ site expansion work by themselves.
The teacher was employed full-time for site manag®@mbut has been recently reduced to part-
time. The other half is now spent teaching spestiaication. However, the teacher is successful
in coordinating students and parent involvemensita maintenance every Monday and twice a
year respectively. Since taking responsibility, site has expanded to include a succulent
garden, Australian Biome region, lounge area, 1@irand Canyon, pigeon farm, and an ocotillo
fence. This teacher is very dedicated. Despitertgaldss time to devote to the site, there is still
the same investment of energy into site maintenangeansion and development with student
involvement. At the same time, the teacher volustégeir time to run an after school gardening
club and cares for the site during summer and whrieaks.

Site use
The site is still used to foster math, scienceaad language skills. In the past, every
class used its own garden plot. Today, less thHratebeing used. Reasons given were:

Some lacked enthusiasm; others who wanted to geatécfaced greater demands
from the new standards and testing from the NodOteift Behind Act; other
teachers were new, and were not able to balancauthieulum with the garden
and were not using it yet” (Interview notes, 12€380-
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Currently, a plot is only assigned to a teachémnefy request it. None the less, the site still
receives much use; especially by the special esucellass. That class spends two hours a day
in the garden. Other uses of the site are as hapigees for students during breaks and lunch,
as an after school club with over fifteen membeis @ a safe and relaxing place school
councilors come to have sessions their students.

Community Support

Currently, there is no source of funding for tite.STwo to three times a year the teacher
organizes a workday and up to fifteen parents ctaninelp maintain the site. Materials, supplies
and shaded structures have been donated fromdasadesses, non-profits and clients from the
teacher’s landscaping jobs.

School Support

Beyond initial district and principal approval sife development, the district does not
involve itself with anything surrounding the siféhe old principal was very active in supporting
and helping to maintain the site. The new princfpapports the program, but that it is not her
thing. She does not participate in the garden igievor volunteer for its upkeep” (Interview
notes, 12-30-04). Other district and principalgupis through non-involvement; they neither
dictate nor inhibit site use. Several teachersveler their time to help supervise the after school
club and for site maintenance. One teacher is resple for reviewing grant applications and
notifies the primary teacher of any applicable tgan

Challenges
Challenges faced by this teacher are not enoughdnd people for site maintenance, no
source of power in the site area and vandalism.

School G

Background

The garden plots at this school were includedhinitial school design. The plots’ uses
are intended for teaching ecological conceptseémehtary students. There are four lowered
plots per grade. Teacher use of the site has altbsegts optional. If they choose to use the plots,
it is their and the students responsibility to darat. In addition, there is a small greenhouse
attached to the side of the science classroom.

Staff Characteristics

There is one science teacher who develops gamigscience related projects for the
teachers. These include growing seedlings in eléissthe students, then transplanting them to
the garden bed. Once in the bed, it is the teachedsstudents’ responsibility to care and
maintain the garden. The science teacher also te#untime to help care for the garden. The
science teacher has a PhD in organization andrgl@gea Masters in education administration,
and a BA in biological and physical science edueatHe also has a long history with
gardening, and “says that he really knows plartg&fview notes, 2-9-05). All of the teachers
involved are dedicated to using their site by cihap$o voluntarily use it year after year. The
greenhouse is an extension of the science classaadras such, it is only taken care of and used
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by the science teacher. The science teacher isntlyrtooking into community resource for site
expansion.

Site use

The gardens are integrated into the curriculurough ecological concepts such as plant
life cycles and growing your own food. This resuftgshe plots being used once a year per class.
The Greenhouse is always in use and serves asatplatore and cultivate specimens that
cannot be done in or outside of class. No teachezquired to use the garden for their lesson
plan, but every grade is except for the sixth gratbecause their curriculum does not support its
use.

Community Support

No outside monies have ever or currently come fitmencommunity. The biggest forms
of support from the community are parents volunitgerThe school has about twenty parents
volunteering there a week. When preparing the gexdearents come out every year and many
bring their own tools. The fourth grade, in part&ugets more parent involvement on workdays
than other grades. It is not often that they ggtreon-parent volunteers. The only materials
donated are the occasional seeds and some towigHescience teacher.

School Support

Neither the district nor the principal allocateydnnds for site development,
maintenance, materials or supplies. Other disamct principal support is through non-
involvement; they neither dictate nor inhibit gitee. Beyond the teachers who are actively
integrating the gardens into their lesson plansther teachers or staff helps with the
maintenance of sites.

Challenges
Challenges faced by these teachers are the irsaloitiég of water at certain plots and
with absence of a rototiller, the plots are veffficlilt to turn every year.

School H

Background

The greenhouse project began in 2002 by a teaslmg monies from a Wells Fargo
grant. Its original use was to supplement sciemncgaula and life skills for special education
high school students. The original teacher is mgéo involved. Last year a new teacher filled
the role with the help of an aide. Now the sitased for the special education class teaching life
skills.

Staff characteristics

The primary teacher involved has extensive histatly gardening and has taken tours of
local desert nurseries and gardens with the staderiéarn more. Site responsibility is diffused
between the primary teacher and her aide. The ¢esene very dedicated to using the site
because they continue to closely integrate itdarseeaching life skills.
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Site use

The sites main use is to teach students how to gwod; where to buy food, plant
identification and plant life cycles. The studespend time in the greenhouse everyday to water
and hangout. Outside of school hours, the sitenbasther use.

Community support

This site receives very little community supp&ince the original grant, the teachers
have received no new monies. The only labor froenciimmunity is the volunteering of the
primary teacher’s husband. He has also donated@ddt a discount gardening supplies and
materials from his business. Other small formsamhimunity support are the purchase of garden
products.

School support

Beyond initial district and principal approval feite development, the district paid to
have a handicapped accessible ramp installed éogrtenhouse and the principal gives his
verbal support only. Other district and principapport is through non-involvement; they neither
dictate nor inhibit site use. One teacher suppbgsite through the purchase of garden products
for their culinary class. Another teacher donatgctsalents priced at over $300.

Challenges
The challenge faced by theses teachers is noagpavproper irrigation system. Currently
they use a hose which gets water every, they wondfér a drip irrigation system.

School |

Background

The desert habitat and garden project began in b996ur teachers using monies from a
Wells Fargo grant. Since then, the site has exghoddéwo more occasions to include a
nocturnal and cactus garden using monies from @oAa Game and Fish and National Wildlife
Federation grants. The sites intended use wasth tdementary students to identify and garden
with native species. Site use by other teachersléa®ased due to time restraints from new
AIMS testing standards

Staff characteristics

The primary teacher involved with the site had sgrarsonal experience with gardening,
but also sought out workshops and specialist tmIraroscaping principles. This teacher has
primary responsibility for the site, but is actimeorganizing students and parents to contribute to
its maintenance. The teacher is very dedicatedif alle time invested into site management and
running the after school club is volunteer. Thekesa “[does] not know what would happen to
the site if [they] were to leave... they don’t payuyextra, whoever is to be in charge needs to be
dedicated” (Interviewer notes, 3-07-05).

Site use

The site has no formal curriculum use, but teachennect it through FOSS Kits,
reading and poetry. However, “with the testing pieg so much on teachers’ time in the class
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right now, it is very difficult to find one who cand will devote the time necessary to use and
care for the site” (Interview notes, 3-7-05). Anatluse is by an after school gardening club that
meets twice a month. The only other site use imftcommunity members who hangout in the
site on the weekends and even plant their own glamd from students who hangout during
breaks and lunch.

Community support

Since the original grant monies, the only othenfaf funding are gardening club dues.
Labor comes in the form of parents volunteeringe @arent was very active in writing the
second grant. They attained letters of recommeowl&tom the community for the grant
application as well as attended the workshops ooscaping. Other parents volunteer time for
summer and winter care and maintenance. Other fofro@mmunity support include members
using the site on weekends, after school and pigriieir own plants. Of their supplies and
materials, “20% donated comes from parents, 30%esdnom businesses and the rest were
purchased with the grant monies and the club d{ie&rview notes, 3-7-05).

School support

To be eligible for the NWF grant, the district Hadsign a contract that they would care
for the site for at least five years, independérthe teacher’s role, before the monies would be
approved. Beyond that, the district has no involeetwith the site and the principal and
superintendent give only their verbal support. €ntly, district and principal support is through
non-involvement; they neither dictate nor inhilliesise. For the first two grants there was an
additional three and four teachers involved, repely. Now, it is just the primary teacher
involved with site management. The custodians laatieely worked against the site since its
beginning. Their reasons range from the insistéinaethe soil is theirs and the teachers do not
have the right to use it; the site creates extrkviar them; the site creates too much pollen,
mold and mud. In protest, “they were ‘completelglent’ about it; they would knock their stuff
over and run over their plants and materials withlawn mower” (Interview notes 3-7-05).

Challenges

Challenges faced by these teachers are custediatance, AIMS testing causing less
time to be spent using the site, limited school em@munity support and the burden of site
management on one teacher.

School J

Background

The site began in 1995 by four teachers usinguardonations (sources unknown).
There were eight local businesses involved. Taages were grades K'§rades. Links to the
curriculum were through science, math, writing antd The site includes a butterfly garden,
pond and waterfall, vegetable garden and more tgc@nSundial garden and Ramada. Due to
current AIMS testing and increased class sizeg#rdens are only being used by the
kindergarten classes.
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Staff characteristics

Originally, the teachers involved took gardenitasses at the Tucson Botanical Gardens
and one had experience from being raised on a fdaw, only one teacher remains, the primary
teacher responsible for the site. However, on@aehter begins using a garden plot, they are
responsible for its maintenance. At time of intewy, the primary teacher was in the process of
switching site responsibility to a volunteer pardtgeasons were time restraints from AIMS
testing and other events taking place in theirtbfée able to handle site responsibility. The
primary teacher is very dedicated to using thethiteugh being involved with site development
from the beginning, through the organization of kaays, mowing and trimming the site.

Site use

Site use was and still is linked to the curricalthrough science, art and literature. Now,
only the kindergarten classes use the site. New3Asting allows very little time to integrate
the site into the curriculum. Every week, a grofipetired volunteers come to the school and
mentor students. Most of them spend that timeeérsite. Even at time of interview, the primary
teacher had already stopped using the site for thess.

Community support

Since the original grant, there has only been dhersource of community funding. A
boy from this school had died from leukemia. Thenowinity's response was to donate money
for constructing the Sundial garden made in hisoho8upport in the form of labor used to come
from parents who volunteered their time for workslaand, in the case with the primary teacher,
taking responsibility for the site. The new priradipo longer allows workdays, which only
increased the primary teacher’s workload for sisemenance. Other material donations were
concrete mix for the Ramada, red rocks and riverbekls for landscaping.

School support

In the beginning the district and principal weré swpportive of the site, but did not
inhibit it. Now, they support the site in the foohallocating some custodial duties for site
maintenance. There was an agreement between tieetesnd the new principal that the
principal would not interfere with the site as laagit was maintained. Site maintenance was
predicated on having workdays. When the principelomger allowed workdays, site
maintenance fell behind. Now that the district Ahgcated some custodial duties to the site, the
situation has improved. Currently, outside of tirelkrgartner teachers, no other teachers or staff
have been involved with or helped with the site aismaintenance.

Challenges

Challenges faced by these teachers are redueegssitbecause of AIMS testing, reduced
teacher interest, and increased class size neatasgithe need for more supervision when using
the site, the principal inhibiting maintenance tetgées causing a reduction in volunteer labor and
the burden of site management by one teacher.

Analyses

Through data analyses, four general patternsgadeeach with several sub-categories.
These categories showed themselves to be infludéatiars in the development and sustaining
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of successful schoolyard habitats and gardenioAgh these categories are neither mutually
exclusive nor exhaustive and many are interreldtedhe purpose of this paper, they have been
separated to more closely exam which factors inffteesuccessful schoolyard habitats and
gardens.

The categories are as follows: A) Staff charasties: 1. teacher’s credentials, 2.
teacher’s role, 3. dedication; B) site use: 1as<ltself, 2. part of a class, 3. other; C)
Community support: 1. money, 2. labor, 3. materi@)sSchool support: 1. district involvement,
2. principal/administration involvement, 3. extemther/staff involvement.

Schoolyard habitats and gardens have a greataeceltd success when having have
strong staff characteristics. Important charadiegsare staff knowledge of or experience with
gardening, science and organization which helgsdgsign, use, functionality, maintenance and
longevity. However, staff credentials do not nseesy guarantee site success. Diffused site
responsibility among at least two staff membersiced the burden of site management on one
person, and can increase site maintenance, loggevit reduce staff burn out causing the
abandonment of site. New time limitation of AIM&sting; reduced community and school
support; and, in some cases, the shifting of sgpansibility to one staff member, can all act as
barriers to site use. Teachers who, despite thesiils, continue to use and integrate the site
have high levels of dedication. Overall, dedicatiosite use has resulted in increased site use,
expansion, maintaining current site use, detesitegabandonment and can contribute to site
longevity.

Site use is another influential factor. Sites tkead to have greater curriculum integration
and non-school use, such as life skills classés; athool clubs and community use have greater
success at site longevity. Interestingly, sitesldee teaching physically and mentally challenged
students had greater site stability from commuaitgt school support.

Community support plays a large role in successthbolyard habitats and gardens.
Every site visited relied on community support (rpnabor, materials) to begin site
development and to sustain site use. Types of rapnstpport from the community have come
from private, state and federal sources. Suppdttarform of labor is typically from community
members, organizations and parents volunteeririgtthree for site maintenance, management,
expansion or helping supervise site use. Mateaiatssupplies donated from the community
range from fill dirt, riverbed and red rocks fontiscaping, seeds and tools from local businesses
and individuals. Quantity of community supportrgoiortant, but in some cases it was quality
that made a difference. Site C receives a lot afroanity support from the Eagle Scouts and the
city leadership development classes which have pagrarily responsible for site expansion.
Conversely, community support at school B comemfome retired volunteer who has been
credited with being the only reason that studentstaachers are still able to use the site.

School support is very important to the developnael sustaining of schoolyard
habitats and gardens. District and principal aparave needed to begin the site. The
continuation of district and principal support haseged from non-involvement, neither
dictating or inhibiting site use; financially supping the site, such as the purchase of the new
greenhouse roof, raised garden beds and handicapmpgs; donating personal materials;
providing special education student with jobs plamtlower gardens around campus; and
allocating site care under custodial duties. Otbacher and staff support play and important
role as well. Their support ranges from helpindwsgite maintenance and expansion; supervising
students during site use; donating supplies anénmdg; and purchasing site products.
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Challenges schools have faced with schoolyarddatand gardens have been
vandalisms; unequal distribution of site respottigybitime restrictions because of new AIMS
testing causing reductions in site use; decreasathéer interest; declining or minimal school and
community support; the original care taker of &@ving and having no one else to fill that role
causing site abandonment.

Conclusion

Due to the nature of exploratory research, purggsigenvenience and snowball
sampling, these results are in no way definitiverdresearch is needed. However, these results
indicate that to establish and maintain a successhoolyard habitat and garden, there are four
main areas to consider: staff characteristics,usiee community support and school support.
Stronger staff characteristics, greater site uadi@ularly curriculum integration), active
community and school support all increase theiliesls of establishing and maintaining a
successful schoolyard habitat and garden.
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DIEZ PASOS PARA
HACER SU CASA
ACOGEDORA PARA
ASMATICOS.

1.-Vaya afuera a fumar.

2.- {Adids, acaros!

3.- Juegue a lo seguro.

4.- Poco a poco se llega lejos.

5.- Proteja su casa de animales
domésticos.

6.- Eche a los invitados indeseables
(cucarachas).

7.- Piense antes de fumigar.

8.- Acabe con el moho.

9.- Ventile para reducir la humedad.

10.-Planee antes del ataque.

Es tu Salud y tu Ambiente
11 Hay que cuidarlos!!

7

Para mayor informacioén sobre temas de
salud y ambiente 6 asesotias comunicarse
a los siguientes teléfonos.
31-9-05-42 y 31-4-29-69
044-631-10-5-24-47
044-631-10-6-74-07
044-631-11-2-79-91.

iiSolo llama y pregunta no dudes!!

“ Proyecto
sobre ASMA”

Asociac
—
]

i b (G

Es mejorar la salud por medio de
calidad ambiental enfocandose en el
problema de mayor trascendencia en
adultos y jovenes que es el “Asma”;
con ayuda de nebulizadores y otras

alternativas entre ellas:

@ Pasos para hacer la casa mas
acogedora para asmaticos.

@ Medios de prevencién de
Asma.

@ Conocer que factores
provocan ésta enfermedad.



Es una enfermedad que afecta los
pulmones. Es la enfermedad de
duracién prolongada mis comun
entre los nifos, causa episodios
repetidos de jadeo, dificultad para
respirar, presion en el pecho y tos
durante la noche o temprano en la
mafiana. La enfermedad esta presente
todo el tiempo.

Es una enfermedad seria; durante un
ataque de asma, las vias respiratorias
se estrechan haciendo muy dificil
respirar. El asma puede ocasionar la
muerte.

ADTIMAS

El polvo de la casa puede contener

desencadenantes del asma. Quite con

frecuencia el polvo con un trapo
humedo, aspire alfombras, etc.
Las cucarachas son factores que
provocan el asma y esto se debe al
excremento que estas arrojan.

EFECTOS QUE CAUSAN

EL ASMA

@ Humo de tabaco en el

medio ambiente.-Decida no
fumar en su hogat a su
automévil ni permita que

otros lo hagan.
@ Acaros del polvo.- Escoja
munecos de peluche que sean
lavables, y lavelos con
frecuencia en agua caliente,
secindolos completamente.
Mascotas.-Considere el
mantener a las mascotas fuera
de la casa o encontrarles un
nuevo hogar si es necesario.
Mantenga a sus mascotas todo
el ttempo fuera del dormitorio
o cualquier lugar que utilice
para dormir.
tipos de alivio rapido y de control a largo ® Moho.- Lave el moho de las
Plazo. superficies duras y séquelas
completamente. Los
materiales absorbentes, tales
como las baldosas de los

techos y alfombras.
W O
fra = a

Cuando los prondsticos del tiempo
anuncien un dia con un alto nivel de
ozono, trate de permanecer en casa lo
mas posible.

ACOmeoe se trata el Asima? @
Es tomando la medicina correctamente y
evitando los factores que lo provocan.
Asi mismo s importante que se deshaga
de los factores del lugar donde vive. Los
medicamentos son diferentes en cada
persona unos son inhalados o tomados
en forma de pastillas y vienen en dos
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INFORME DE SERVICIO SOCIAL

Brigada X Horas laboradas 480 hrs .
Lugar de prestacion ITN_Comité TREE
Periodo de cubre el informe: 10 Enero 05 __al 10 Julio 05 .

Nombre y firma del coordinador del Programa

COORDINADORA DEL SERVICIO SOCIAL DEL ITN |

ACTIVIDADES REALIZADAS

Construccion de proteccione
para arbolitos.
Del programa de






Almécigos de mezquite
chileno. En el invernadero dg
OTIS

Almécigos de nogal silvestre
en invernadero de OTIS.

Almécigos de mezquite,
nogal, pinos ciprés, trueno.




Vivero en OTIS mantenimiento
fertilizacion de las plantas.

Colocacién de canaletas para
captar el agua de lluvia.

En centro comunitario casa de
la misericordia.

Instalacion de tuberias 2da
Fase concluida.




Instalacion de los tubos
de pvc para recolectar
agua pluvial. Cisterna de
10,000 lts.




INTRODUCCION

Todas las actividades realizadas en este semestre fueron
hechas una realidad gracias a la cooperacion de los jovenes del
servicio social comunitario del ITN. Nuestros objetivos eran pocos,
pero se necesitaba de un gran esfuerzo para llevarlos a cabo.

Una de las deficiencias que se habian detectado en el
semestre pasado en los programas de reforestacion fue la falta de
proteccion de los arboles, por lo que nos dimos a la tarea de
contactar a un empresario que se dedica a la construccion y venta
de tarimas para que nos donara madera y poder hacer dichas
protecciones.

Por otra parte, era de suma importancia concluir el proyecto de
colecta de agua pluvial el cual se habia retrasado por falta de fondos.
Y por ultimo producir mas plantas nativas en el invernadero de Otis
gue tan amablemente nos brindan ese espacio para continuar con

nuestra labor.



RESULTADOS

Se hicieron 24 protecciones para los arbolitos plantados en el
area verde del comedor comunitario de casa de la misericordia, se
pintaron y esto gracias al apoyo recibido del Sr. Tomas LoOpez
propietario de tarimas industriales.

Se consiguieron semilleros nuevos para la produccion de
1,000 plantas nativas y se fertilizaron las 600 que habia en
inventario.

Se hicieron alméacigos de nogal silvestre, pinos cipres, trueno y
mezquite chileno.

Se concluyo el sistema de colecta de agua pluvial en el centro
comunitario casa de la misericordia con un valor de $25,000 que
fueron proporcionados por la EPA (Agencia de Proteccion Ambiental
EUA), se colectaron 10,000 litros de agua pluvial en el mes de julio y
agosto del 05. la cual se destinara para areas verdes exclusivamente

del centro comunitario.



CONCLUSIONES

Nos sentimos muy satisfechos con los resultados obtenidos,
cuando se inicio con el proyecto de comité Tree jamas imaginamos
gue llegariamos tan lejos, pero cabe destacar que esto no seria
posible sin la valiosa participacion de los jévenes del servicio social
comunitario del Tecnolégico de Nogales.

Este valioso proyecto de la colecta de agua pluvial, beneficiara
enormemente al centro comunitario el cual no cuenta con suministro
de agua potable, aqui tienen que comprar el agua para los bafios y
apenas si alcanza para lo mas indispensable por lo que no habia la
posibilidad de crear areas verdes. Ahora esto no sera un problema
ya que esta cantidad de agua sera suficiente para cuando menos 5
meses por lo que dara oportunidad de recargarse la cisterna con las
lluvias de Diciembre y Enero.



RECOMENDACIONES Y SUGERENCIAS

Es importante seguir con el monitoreo de la colecta de agua
pluvial, ya que esto puede ser de gran ayuda para crear un programa
colectivo en las colonias marginadas, utilizando los techos de las
casas y canaletas para guiar el agua hasta un tinaco, esta agua
puede servir para bafarse, lavar y si se filtra hasta para tomar.

COMITE TREE: Tarea de Reforestacion Educacional.




H. Nogales Sonora a 7 de Septiembre de 2005.

TS. Belem Arroyo Lozano.

Por medio de la presente le doy un grato saludo y le notifico que los
jovenes abajo mencionados, han concluido su servicio social comunitario en el
programa de comité TREE. Ellos cubrieron un total de 480 hrs. Por lo que le
solicito que se les libere su servicio social.

Aldo Everardo Cuevas Fregoso.

Moisés Rabago Nieblas.

Maria del Socorro Guillermo Cruz.

Neftali Galvan Bautista.

Sin mas por el momento me despido de usted, quedando a sus ordenes.

ATENTAMENTE

Carmina Cervantes Sinohui.
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MANUAL

DE

COLONIAS



INDICE

1. Presentacion.

2. Objetivo del manual de Colonias.

3. ¢Que es ARAN?

4, ¢;Quiénes lo forman?

5. ¢ Qué necesito para ser miembro de ARAN?
6. ¢, Qué es una Colonia?

7. ¢ Qué es un Comité?

8. ¢,Qué es un Comodato?

9. ¢ COMo me organizo?

10. ¢Cbomo obtengo un Comodato?

11. ; COomo obtengo cursos monetarios?

12. ¢ Qué necesito para solicitar *recursos de ARAN?
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El Comité de Colonias es tan solo una parte, brgsupo dentro del
grupo de ARAN. Como residente de una colonianessdlamados a
trabajar en bien de nuestra comunidad.

La idea de tener un Manual de Colonias es paraigueede guia, una
base para todas aquellas colonias que mas adekliateinteresadas en
trabajar y embellecer su lugar de residencia.

A los vecinos corresponde preocuparnos por eleoten donde se
desarrollan nuestras familias, de nosotros depelngige crezcan en un
ambiente sano; y los colonos debemos de ser losipaies promotores de
cambie en nuestra forma de ver la naturaleza, sabgue es un regalo que
se nos dio, es un tesoro que desafortunadamentss ssta agotando,
¢,queremos un mejor futuro?

Empecemos a trabajar hoy.

Como residente de la Colonia Jardines del Bogmuexjo decirles que
es una satisfaccion muy grande el poder ser paréstg cambio. Nos tomo
mucho tiempo y esfuerzo, y lo hicimos. Estamopreseso de cambio,
tenemos un proyecto ambicioso que es; lograr Eboohcion de todas las
familias que viven aqui, sabemos que la particgrade los nifios y los
jovenes en la integracion de un Club de Ecologimngsaso adelante en
nuestro compromiso por crear conciencia, y esta®gsros que seran ellos
qguienes logren interesar a sus papas.

Damos una calurosa bienvenida a las Colonias stae eor
integrarse. jFelicidades! Por su acertada decisio
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. Objetivo del Manual de Colonias:

- Lograr que las nuevas colonias den pasos segutag@macion de
sus comites.

- Aprender que es ARAN y quienes lo forman.

- Informar sobre los diferentes procedimientos aisegu

- Lograr obtener un Comodato del area verde.

- Mantener abiertas las vias de comunicacion con ARAN

. ¢, Qué es ARAN?

- Es conocida por sus siglas como “Asociacion de fieefacion en
Ambos Nogales”

. ¢ Quiénes lo forman?

- Personas comprometidas con nuestro medio ambaenigp de los
diferentes niveles de trabajo, escuelas secundarigsas, universidad
y gobierno de ambos Nogales, maquilas y colonias.

. ¢, Qué necesito para ser miembro de ARAN?

- Tener deseos de trabajar en equipo con y parariaradad.

- Acudir a todos los eventos de ARAN que le responda.

- Tener disposicion para apoyar a los demas equipos.

- Vivir dentro de la Colonia.

. ¢, Qué es una Colonia?

- Es una agrupacion de personas que viven juntaggan tieterminado
de la ciudad.

. ¢,Qué es un Comité?

- Grupo de personas que se unen para atender uo asucomun. En
este caso, las areas verdes.

. ¢ Qué es un Comodato?
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- Es un contrato entre vecinos y gobierno, por mddiacual se day se
recibe un area verde, con la obligacion de cuidageotegerla.

9. ¢ Como me organizo?
- Localizar area verde dentro de tu Colonia.
- Formar comité (indispensable que sean seis vecomms minimo y
estén comprometidos a trabajar).
- Reunirte con tu comité por lo menos dos veces al me

10. ¢Cbomo obtengo un Comodato?

Acudir al Ayuntamiento (Depto. De Desarrollo UrbanBcologia).
Solicitar mapa de su area verde.

Solicitar area verde en Comodato (sindicatura).

Estar al pendiente de todo el proceso.

11. ; Como obtengo recursos monetarios?

- Solicitar ayuda al Ayuntamiento y a otras organimaes altruistas.
- Organizar eventos en tu Colonia y darles difusion.

12. ¢ Qué necesito para solicitar *recursos de ARAN?

- Ser miembro activo de ARAN.

- Debe existir un comité de Colonia (minimo seis pe&s, su direccion
y teléfonos).

- Debe existir un Comodato de Colonia.

- Asistir a las reuniones generales de ARAN y a sestes (si es
posible, todos los vecinos en comité).

- Tener un proyecto a corto y a largo plazo.

*NOTA: Estos recursos no necesariamente deben @eetarios, pueden ser
de tipo laboral o técnico (ayuda para desarrollansoyectos o para trabajar
en sus areas verdes).
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Questions for Interviews Related to ARAN Evaluation

PwnhE

o o

7.

8.

9.

How would you describe ARAN and its overall goals?

How does your group/organization fit into ARAN?

To what extent does ARAN achieve its goals?

What benefits do you receive from your associatwth ARAN? Has this changed over
time?

What are the major weaknesses in ARAN at this foint

Are there things that prevent you from being momived with ARAN? If so, what are
they?

What do you and your group/organization need tmbee effective in working with
ARAN and helping ARAN achieve its goals?

How has the EPA grant affected ARAN? PositiveN@gatively?

What changes can you suggest to improve ARAN?

10.Where do you see ARAN in five years? Do you exgectwill still be involved?
11.*What has been your most memorable experience ARAN?

Spanish translation:

PwnE

No o

8.

9.

En sus palabras, que es ARAN y cuales son sus swtas todo?

Que papel juega su grupo/organizacion dentro de MRA

A que punto se cumple (se logra) ARAN con sus rf2etas

Que beneficios le da a Ud. su colaboraciéon con ARABhe ha cambiado tras el tiempo
(desde el principio)?

Cuales son las debilidades mayores de ARAN emesteento?

Existen limites a su participacidon mas activa elAANR Cuales son?

Que necesita su grupo/organizacion para ser mévefeen su trabajo con ARAN y en
ayudar que ARAN logre sus metas?

Como ha afectado a ARAN la beca de la EPA? PoSitiMegativo?

Que sugerencias de cambios tiene Ud. para mejgxRAN?

10.Como ve a ARAN en cinco afios? Espera Ud. serivatio(a) todavia?
11.*Cual ha sido su experiencia mas gozada con ARAN?
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